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Keynote Address

101 - Biological Origins of Autism Heterogeneity
9:00 AM - 10:00 AM - Yerba Buena 8-9

Speaker: P. Levitt, Institute for the Developing Mind, Children’s Hospital Los Angeles, Los Angeles, CA

Typically developing individuals exhibit broad heterogeneity in cognitive, social and emotional behaviors. While neuroscientists are still struggling with understanding the
mechanisms that underlie this heterogeneity, the field now has recognized that individual differences, even between two individuals with the same categorical neurodevelopmental
diagnosis, can be profound. Thus, the identical causal mutation often leads to clinical symptoms that may differ widely in those who are affected. These differences, in turn, create
challenges for implementing the most effective clinical treatments. Studies will be presented that characterize the biological nodes that may contribute to functional heterogeneity.
Experiments address the heritable contributions to behavioral heterogeneity broadly, and that different components of complex behavior may be impacted by distinct genetic
factors. Moreover, studies will be presented that address circuit, molecular and cellular mechanisms that underlie differences in neurodevelopmental trajectories of vulnerable
circuitry. The presentation will emphasize new ideas regarding the biological nodes as being dynamic, and influenced by genetic and environmental factors — all of which can
contribute to the thinking about the most effective ways to move away from ‘one size fits all’ approaches to treatment.

9:00 Biological Origins of Autism Heterogeneity
P. Levitt, Institute for the Developing Mind, Children’s Hospital Los Angeles, Los Angeles, CA

Typically developing individuals exhibit broad heterogeneity in cognitive, social and emotional behaviors. While neuroscientists are still struggling with understanding
the mechanisms that underlie this heterogeneity, the field now has recognized that individual differences, even between two individuals with the same categorical
neurodevelopmental diagnosis, can be profound. Thus, the identical causal mutation often leads to clinical symptoms that may differ widely in those who are affected.
These differences, in turn, create challenges for implementing the most effective clinical treatments. Studies will be presented that characterize the biological nodes
that may contribute to functional heterogeneity. Experiments address the heritable contributions to behavioral heterogeneity broadly, and that different components of
complex behavior may be impacted by distinct genetic factors. Moreover, studies will be presented that address circuit, molecular and cellular mechanisms that
underlie differences in neurodevelopmental trajectories of vulnerable circuitry. The presentation will emphasize new ideas regarding the biological nodes as being
dynamic, and influenced by genetic and environmental factors — all of which can contribute to the thinking about the most effective ways to move away from ‘one size
fits all’ approaches to treatment.

Panel Session
102 - Autism and Intellectual Disability: Patterns of Familial and Environmental Risk
10:30 AM - 12:00 PM - Yerba Buena 3-6

Panel Chair: Brian Lee, Drexel University, Philadelphia, PA
Discussant: Avi Reichenberg, Mount Sinai School of Medicine, New York, NY

Although autism spectrum disorders (ASD) are clearly heterogeneous, many risk factor studies often consider ASD as a single entity. However, there is increasing evidence that
different genetic and environmental risk factors may predispose to different subtypes of ASD. The purpose of this session is to examine the epidemiological, familial, and genetic
evidence regarding how patterns of ASD risk may vary by conditions often noted to co-occur with ASD, especially intellectual disability (ID). The first talk will provide an overview of
environmental risk factors that have been observed to have divergent associations for ASD with versus without ID. The second talk will discuss how paternal intelligence and child
ASD are associated in a Swedish sample, taking into account co-occurring ADHD and ID. The third talk will discuss how ASD risk is related to cross-disorder risk of other
psychiatric diagnostic groups, using a sibling design study from Israel. The fourth talk uses genetic data from two well-characterized samples to examine how common polygenic
risk for ASD, educational attainment, schizophrenia, and intelligence are related. Attendees will come away with a greater understanding of the nosologic and etiologic implications
in considering ASD with and without co-occurring ID.

10:30  102.001 Do the Determinants of Autism Vary By Intellectual Disability? a Critical Review of the Concept of the Autism Spectrum and Its Relevance to
Epidemiology
D. Rai", C. Magnusson? and C. Dalman?, (1)School of Social and Community Medicine, University of Bristol, Bristol, United Kingdom, (2)Department of Public Health

Sciences, Karolinska Institutet, Stockholm, Sweden
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Background: A Individual diagnostic categories of autism have now been subsumed into a single overarching category of an autism spectrum disorder in DSM-V. One
of the arguments behind this move was that all types of autism, from Asperger syndrome to childhood autism may have a shared etiology. Although recent large
epidemiologic studies support this argument for some putative environmental risk factors, for others, different or even divergent associations have been observed for
autism with or without intellectual disability.

Objectives: A The overall objective is to provoke thought and discussion by 1) providing a brief historical overview of the genesis of the concept of the autism spectrum;
2) critically discussing recent findings from a large Swedish cohort differentiating autism by the presence or absence of intellectual disability (ID); 3) reflecting on the
utility and the strengths and weaknesses of carrying out epidemiologic studies aimed at studying the ‘autism spectrum’.

Methods: The arguments will be discussed using published and unpublished empirical findings of investigations carried out within the Stockholm Youth Cohort, a large
total population register based cohort based in Stockholm County, Sweden. Examples include results of studies investigating parental age, migration, socioeconomic
status, parental depression, schizophrenia and bipolar disorder, infections, polycystic ovarian syndrome, gestational weight gain, fetal growth and antidepressant, folic
acid and multivitamin use during pregnancy.

Results: The associations for advancing parental age, poor fetal growth, parental migration, Vitamin D deficiency, and maternal hospitalisation for infections during
pregnancy were greater for autism with intellectual disability than for autism without ID. On the other hand, parental schizophrenia, bipolar disorder or maternal
depression and antidepressant use have been reported to have stronger associations with autism without ID. Similar estimates of associations for autism with and
without ID have been reported for parental socioeconomic status and gestational weight gain.

Conclusions:

The advantages of studying autism spectrum disorders as a combined group including larger samples and increased statistical power to study relationships with rare
exposures will be discussed. On the other hand, it is possible that findings may be diluted where the associations differ markedly by the presence or absence of
intellectual disability. The implications for the epidemiology of autism will be discussed.

102.002 The Association of Paternal IQ with Autism Spectrum Disorders and Its Comorbidities

R. M. Gardner', C. Dalman?, D. Rai®, B. Lee* and H. Karlsson?, (1)Karolinska Institutet, Stockholm, SWEDEN, (2)Department of Public Health Sciences, Karolinska
Institutet, Stockholm, Sweden, (3)School of Social and Community Medicine, University of Bristol, Bristol, United Kingdom, (4)Drexel University, Philadelphia, PA,
(5)Neuroscience, Karolinska Institutet, Stockholm, Sweden

Background: A Both Leo Kanner and Hans Asperger noted that the parents of the autistic children they originally described tended to be highly educated and intelligent,
sewing the seeds of the hypothesis that Autism Spectrum Disorders (ASDs) are a case of “brilliance gone awry”. The association between genetic risk for ASD and
intelligence in the general population and the notable excess of ASD cases born to parents working in highly technical professions would seem to support this
hypothesis.

However, results examining cognitive abilities amongst ASD cases and their family members have been mixed. One potential issue is that co-morbidities common to
ASD, such ADHD and intellectual disability (ID) that are themselves heritable impairments of cognitive functions, are often not taken into account.

Objectives: A Our goal was to examine the association between paternal intelligence and ASD, accounting for co-morbidity with ADHD and ID, in a population-based
register study.

Methods: The study included 360,151 children, born 1984-2008, resident in Stockholm, Sweden, with a father that was conscripted to the Swedish military. Paternal IQ
was measured on the stanine scale (1-9) during conscription at age 18. Paternal 1Q subscale values (Logic, Verbal, Spatial, and Technical Reasoning) were available
for 309,803 children. Children’s diagnoses were recorded in Swedish health registers.

The association of paternal IQ with offspring risk for ASD, ADHD, ID and overlapping co-morbid groups was evaluated using restricted cubic spline models with
paternal Q=5 (average intelligence) as the referent, to allow flexible fitting of the relationship between paternal IQ and offspring risk for neurodevelopmental disorders.
Results: We observed a U-shaped relationship between paternal IQ and offspring risk of ASD with no co-morbidities (ORia=11.20, 95% CI 1.00-1.45; ORia=91.31,
1.14-1.50), after adjustment for socioeconomic status (SES). The association of low paternal IQ and ASD with co-morbid ID was stronger, though the overall
relationship was similar (ORiqa=11.81, 1.29-2.54; ORia=9 1.30, 0.98-1.72). For ASD with co-morbid ADHD, only the association with low paternal IQ was apparent
(ORia=1 1.49, 1.24-1.81; ORia=9 1.06, 0.88-1.28). The association between high paternal IQ and risk for offspring ASD alone was driven largely by the fathers’ technical
subdomain score (ORrechnical 1a=9 1.51, 1.30—1.76). The association between paternal IQ and ID alone was striking (ORi=14.53, 3.68-5.57; ORia=94 0.66, 0.47-0.93),
and a similar but weaker pattern was observed for ADHD alone (ORq=11.65, 1.50-1.82; ORia=040.71, 0.63-0.80). For all outcomes, similar results were observed
before and after adjustment for the marked gradient in SES between paternal IQ levels. The associations of low paternal IQ with ASD or ADHD outcomes tended to be
attenuated and the associations of high paternal IQ with ASD outcomes were strengthened when SES was considered.

Conclusions: A High paternal 1Q was indeed associated with children’s risk of ASD, though this was most apparent in the group without co-morbidities. This risk was
driven largely by the fathers’ score on the technical sub-scale. Overall, the pattern for risk of ASD was distinct compared to that for ID or ADHD alone.

102.003 Shared Genetic Risk Across Psychiatric Disorders
S. Sandin’ and A. Reichenberg?, (1)lcahn School of Medicine at Mount Sinai, New York, NY, (2)Mount Sinai School of Medicine, New York, NY



Background: Population based epidemiological studies have shown an association between autism spectrum disorder (ASD) and several other disorders including
schizophrenia, psychosis and intellectual disability. Likewise, a variety of genetic studies in children with autism have genetic risk genes and loci shared with other,
frequently co-morbid, psychiatric disorders. Genetic and family based studies have extended this also to other family members.

Where previous family-based studies focused either on one disorder as a risk factor for several other disorders or several other disorders as risks for one disorlder, the
aim of this study was to assess in one large population a variety of psychiatric disorders both as risk factors and as outcomes. This was examined by the risk for
psychiatric disorders in full siblings of probands diagnosed with a range of psychiatric disorders. To verify if the risk is specific to psychiatric disorders, we also
assessed the ASD risk and the risk of other psychiatric disorders in siblings of probands with type-1 diabetes and siblings of probands with hemia, two heritable
conditions. Not all countries and health systems can provide data to answer these questions. In our study we could use unique data from Israel, including information
on family relations as well as clinically ascertained diagnoses of psychiatric disorders and potentially important confounding covariates.

Objectives: To utilize diagnostic data from screening of an entire population to further understand autism risk in relation to risk shared across other psychiatric
diagnostic groups

Methods: The study population was recruited from all Israeli adolescents, ages 16-17, with at least one sibling and undergoing mandatory screening for eligibility to
serve in the Israeli military, between the years 1998-2014. If the recruit is suspected of any relevant problems a comprehensive psychosocial examination is performed
by a clinical social worker or psychologist and board-certified psychiatrist. Among individuals with an ASD diagnosis we calculated the risk of a selected psychiatric
disorder in his/her sibling. Next, we repeated these calculations for all selected psychiatric disorders pairwise. We included the disorders: ASD (n=3400), psychotic
disorder (n=9028), personality disorders (n=25,211), anxiety disorders (n=16,394), mood disorders (n=12,639), intellectual disability (n=13,667), low cognitive ability
(n=23,226), type-1 diabetes (n=3638), and hemia (n=36,806). For each case we included 10 matched controls. We estimated relative risks of each disorder by the
odds ratios from logistic regression. The odds ratios were calculated adjusted for sex, socio-economic status and year of birth.

Results: Siblings of probands with any of the psychiatric disorders were at increased risk for all psychiatric disorders examined and for low cognitive ability (most RRs
ranging 2-3). For individuals with ASD the sibling RRs (95% confidence intervals) were estimated to be: for psychotic disorder, 3.4 (2.8-4.0); mood disorder, 2.4 (1.9-
3.0); anxiety disorder, 2.9 (2.4-3.6); intellectual disability, 6.9 (6.0-7.9); ASD, 11.5 (9.2-14.4); hernia, 0.8 (0.6-0.9); and, diabetes, 1.0 (0.5-2.1).

Conclusions: There appears to be a large cross-sibling risk among individuals with different psychiatric diagnoses. Highest cross-sibling recurrence risk was observed
for individuals with ASD, intellectual disability and psychotic disorder.

11:30  102.004 Polygenic Transmission Disequilibrium Clarifies Common Variant Influences on Cognition in ASDs
D. J. Weiner'2, E. Wigdor'2, M. Daly® and E. B. Robinson'2, (1)Broad Institute, Cambridge, MA, (2)Analytic and Translational Genetics Unit, Department of Medicine,
Massachusetts General Hospital and Harvard Medical School, Boston, MA, (3)Massachusetts General Hospital, Boston, MA

Background: Autism spectrum disorders (ASDs) are genetically and phenotypically heterogeneous. Recent studies have associated ASDs with classes of genome-
wide polygenic risk (PRS) that have diverse influences on cognition (Bulik-Sullivan, 2015 Nature Genetics). For example, ASDs are (i) positively associated with
polygenic risk for educational attainment, which itself is positively associated with cognition and (ii) positively associated with PRS for schizophrenia, which is negatively
associated with cognition. While genetic correlation analyses are not expected to be transitive, this inconsistent network of associations has raised the potential of
confounding and case heterogeneity.

Objectives: The purpose of this analysis was to clarify common variant risk for ASDs, and to better understand the ASD subgroups for whom contributing polygenic risk
factors are relevant. We developed a novel analytic technique called the polygenic transmission disequilibrium test (pTDT). Briefly, it is algebraically expected that, in
any given set of parent-child trios, the mean of the offspring PRS distribution will equal the mean of the average parent PRS. This expectation is broken in the context
of case ascertainment. For example, if a class of PRS (e.g., polygenic risk for educational attainment) is associated with ASD case status, we expect the PRS of ASD
cases on average to significantly exceed average parent PRS. The pTDT is immune to confounding by ancestry or case ascertainment, and confers a substantial
power advantage over traditional case-control polygenic risk scoring.

Methods: We conducted pTDT using two ASD family cohorts. First, we used the Simons Simplex Collection (SSC), a resource of more than 2,500 families with a child
diagnosed with ASD. Second, we used an independent Psychiatric Genomics Consortium ASD (PGC ASD) sample that consisted of 3,870 parent-child trios. The PGC
ASD cohort described here does not include individuals from the SSC. Using a standard approach, we calculated common polygenic risk for ASDs, educational
attainment (EA) and schizophrenia (SCZ) for all genotyped family members in the SSC and PGC ASD datasets.

Results: We found that ASD cases over inherit polygenic risk for ASD, EA and SCZ (p < 1.00E-15 for each pTDT comparison), thereby unambiguously associating
these classes of polygenic risk with ASD. In contrast, unaffected siblings on average inherit the expected polygenic burden for these three risk classes (p > 0.05 for
each pTDT). ASD case over inheritance holds for ASD probands with and without intellectual disability (p < 0.0005 for each pTDT), as well as for probands with both
intellectual disability and a de novo copy number or protein truncating variant (p < 0.002 for each pTDT). Finally, we find that EA PRS is positively associated with ASD
case |Q, that SCZ PRS is negatively associated with ASD case IQ, and that ASD PRS is not associated with ASD case 1Q.

Conclusions: These analyses suggest that ASD-associated common variant risk is etiologically relevant across the 1Q distribution in ASDs. Different types of polygenic
risk have distinct associations with 1Q, which suggests they operate through at least partially distinct biological pathways.

Panel Session

103 - Brain Imaging and Cognition: Findings of the Longitudinal European Autism Project
10:30 AM - 12:00 PM - Yerba Buena 7

Panel Chair: Jan Buitelaar, Donders Institute for Brain, Cognition and Behaviour, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands

Discussant: Declan Murphy, Department of Forensic and Neurodevelopmental Sciences, and the Sackler Institute for Translational Neurodevelopment, Institute
of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom

Autism Spectrum Disorder (ASD) is a common neurodevelopmental disorder but effective medical treatments for the core symptoms are still lacking. Although novel genetic and
pre-clinical approaches are beginning to identify aetiology-based treatment targets there are still considerable challenges in testing them in clinical trials. This includes the need for
objective diagnostic, stratification, and outcome measures that are accepted by international regulatory authorities. The EU-AIMS Longitudinal European Autism Project (LEAP) is a
multi-centre, multi-disciplinary study to identify biomarkers that will allow stratification of patients into more biologically homogenous subgroups; and that may serve as surrogate
endpoints. The European Medicines Agency (EMA) broadly endorsed the proposed population selection criteria and methodologies (cognitive, eye-tracking, EEG, MRI, FMRI, and
biochemical biomarkers) for patient stratification (Loth et al., 2015). This panel will present the first results of the analyses of cognitive tasks, activation tasks using functional MRI,
neural network architecture using resting-state MRI data and structural MRI data on volumetry, cortical thickness and surface area. The results will be discussed with the classical
case-control paradigm, but also from the perspective of approaches for stratification of ASD.
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103.001 Identifying Cross-Domain Cognitive Subtypes Among Children, Adolescents and Adults with Autism Spectrum Disorders

E. Loth?, J. Ahmad?, L. Mason?, D. V. Crawley*, H. L. Hayward®, A. San Jose CaceresS, B. OakleyS, T. Charman?, J. E. Tillmann?, E. Jones’, R. Holté, C. C. Bours®, M.
C. Lai'%, M. V. Lombardo, S. Baron-Cohen'’, M. H. Johnson™, J. K. Buitelaar', D. G. Murphy™ and G. Dumas?®, (1)Institute of Psychiatry, Psychology and
Neuroscience, King's College London, London, United Kingdom, (2)Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United
Kingdom, (3)CBCD, Birkbeck, University of London, Gravesend, UNITED KINGDOM, (4)Forensic and Neurodevelopmental Sciences, Institute of Psychiatry,
Psychology and Neuroscience, King’s College London, London, United Kingdom, (5)Forensic and Neurodevelopmental Sciences, Institute of Psychiatry Psychology
and Neuroscience, King's College London, London, United Kingdom, (6)Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology
and Neuroscience, King’s College London, London, United Kingdom, (7)Birkbeck, University of London, London, UNITED KINGDOM, (8)Autism Research Centre,
University of Cambridge, Cambridge, UNITED KINGDOM, (9)Department of Cognitive Neuroscience, Radboud University Medical Center, Nijmegen, The Netherlands,
Donders Institute for Brain, Cognition and Behaviour, Radboud University, Nijmegen, Netherlands, (10)Psychiatry, University of Toronto, Toronto, ON, CANADA,
(11)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom, (12)School of Psychology, Birkbeck College, London,
United Kingdom, (13)Karakter Child and Adolescent Psychiatry University Centre, Nijmegen, Netherlands, (14)Department of Forensic and Neurodevelopmental
Sciences, and the Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United
Kingdom, (15)Institut Pasteur, Paris, France

Background: A Autism Spectrum Disorders (ASD) are clinically and etiologically heterogeneous conditions. To make progress in identifying underpinning mechanisms it
is essential to parse ASD into more homogeneous (biological) subgroups. However, most analytic approaches have focused on case-control differences - treating ASD
as a unitary diagnostic entity. At the cognitive level, no single marker has been found that characterizes all individuals with ASD. Instead, impairments or differences
have been reported in several aspects of social cognition, such as theory of mind, social motivation/ social attention, and in “domain-general” cognitive abilities,
including aspects of executive function, and weak central coherence (WCC). However, findings are mixed and abnormalities often do not strongly relate to symptom
severity. Arguably, an individual's profile of cognitive impairments (and strengths) across domains may be more predictive of symptom severity or adaptive functioning
than abnormalities in a single domain.

Objectives: 1) To identify cross-domain cognitive profiles in a large sample of individuals with ASD who were assessed as part of the EU-AIMS Longitudinal European
Autism Project (LEAP); and 2) To investigate whether different cognitive subtypes differ in their clinical symptoms.

Methods: Participants completed a battery of cognitive tests tapping explicit and spontaneous theory of mind (a continuous false belief task and the Animated Shapes
task), social attention (% gaze time on faces), spatial working memory (SWM), probabilistic reversal learning (PRL), and WCC (Block Design). Across tasks, 349-435
individuals with ASD and 251-297 individuals with typical development (TD) or mild intellectual disabilities aged 6-30 years were included. First, we tested case-control
differences on each task. Second, we estimated developmental growth curves by generating normative models for each TD participant’s [task score] relative to their
age using Gaussian Processes for Machine Learning. For each participant with ASD we then quantified the deviation from the normative model. Finally, to identify
cognitive subtypes, we used hierarchical clustering based on each individual's deviations from the means across all tasks.

Results: We found significant mean group differences in social attention (p=.002, d=.26) PRL (p<.0001, d=.35) and SWM (p<.0001, d=.43). However, normative
modelling revealed that on the SWM task 66% of participants with ASD performed within +/-1 SD of the age-expected TD means or above; 19.7% fell between 1-2 SDs
and 12.8% below 2 SDs. These patterns were very similar for the PRL and social attention measures (Figure 1). Hierarchical clustering (including only participants who
completed all tasks) revealed 6 distinct clusters (Figure 2), which partly differed in their symptom presentation. For example, Cluster 6 (impaired ToM+ “intact” EF+
WCC) had on average significantly fewer repetitive behaviors than Cluster 3 (impaired social attention+ impaired SWM) and higher levels of adaptive behaviour than
Clusters 3 and 2 (impaired reversal leamning + other impairments), perhaps reflecting their ability to recruit ‘intact’ EF skills as a compensatory mechanism.

Conclusions: A Using a battery of ‘classic’ ASD-related cognitive tasks, we show distinct cognitive profiles among people with ASD, with partly differing clinical
symptoms. These results point to the value of stratification approaches to reduce heterogeneity, to refine both aetiology and intervention.

103.002 The Neuroanatomy of ASD in a Large and Clinically Heterogeneous Sample — Preliminary Results of the EU-AIMS Longitudinal European
Autism Project (LEAP)

C. Ecker'? R. Toro®, D. Goyard*, D. Andrews®, E. LothS, J. K. Buitelaar’89, D. G. Murphy? and A. Grigis'®, (1)Department of Child and Adolescent Psychiatry,
Psychosomatics and Psychiatry, Goethe-University Frankfurt am Main, Frankfurt, Germany, (2)Department of Forensic and Neurodevelopmental Sciences, and the
Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom,
(3)Institut Pasteur, Paris, FRANCE, (4)Neurospin, CEA, Université Paris-Saclay, Gif sur Yvette, France, (5)King's College London, London, UNITED KINGDOM,
(6)Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom, (7)Donders Institute for Brain, Cognition and Behaviour,
Radboud University, Nijmegen, Netherlands, (8)Donders Institute for Brain, Cognition and Behaviour, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands, (9)Karakter Child and Adolescent Psychiatry University Centre, Nijmegen, Netherlands, (10)UNATI, Neurospin, CEA, Universite Paris-Saclay, Gif-sur-

Yvette, France



11:10

Background: Evidence suggests that Autism Spectrum Disorder (ASD) is accompanied by neurodevelopmental differences in brain anatomy and connectivity. Across
studies, however, the size of reported effects is often inversely correlated with sample size (i.e. larger effects are typically reported by studies examining a small
number of participants). It is thus currently under debate whether findings replicate in large and clinically heterogeneous samples of individuals, and which particular
aspects of the cortical architecture underlying ASD are most representative of the broader ASD phenotype in the general population.

Objectives: Here, we therefore examined differences in various aspects of brain anatomy in a large and heterogeneous sample of ASD individuals, acquired across
multiple acquisition sites within Europe, in order to (1) determine which neuroanatomical characteristics best represent the ASD phenotype in the general population,
(2) to characterize differences in developmental trajectories, and (3) to examine the extent to which demographic variables such as biological sex may affects the
neuroanatomy of ASD.

Methods: Across six European sites, we collected structural Magnetic Resonance Imaging (MRI) scans on 350 well-characterized individuals with ASD (n=254 males,
n=96 females, mean age = 17.49+5.59 years, FSIQ = 99.28+19.47), and 255 typically developing (TD) controls (n=159 males, n=96 females, mean age = 17.34+5.87
years, FSIQ = 105.13+17.41). All individuals with ASD were diagnosed using gold-standard assessment tools for ASD (i.e. ADI-R, and ADOS). The FreeSurfer
software suite (v.5.3) was utilized for data pre-processing, and to derive a set of neuroanatomical features that included total grey and white matter volumes, subcortical
volumes, and surface-based morphometric features (cortical thickness (CT) and surface area (SA)). Multivariate general linear models were used to examine (1)
between-group differences, (2) differences in neurodevelopmental trajectories on the global and local (i.e. vertex-wise) level of brain anatomy, and (3) diagnosis-by- sex
interactions.

Results: Overall, we found that individuals with ASD did not differ significantly from TD controls in total grey and white matter volumes, total intracranial volume, or
cerebrospinal fluid (p>0.05, two-tailed). There were also no significant between-group differences in the volumes of subcortical structure following correction for multiple
statistical comparisons. On the vertex level, we confirmed that individuals with ASD have significant - and mostly non-overlapping - differences in CT and SA (Figure 1),
which mediated differences in regional brain volume. As expected, within our observed age range (6.81-30.78 years), both CT and SA displayed complex (i.e. non-
linear) neurodevelopmental trajectories, where ASD individuals significantly differed from controls. Last, we report significant sex-by-diagnosis interactions in surface
anatomy, thus confirming that the neuroanatomy of ASD is significantly modulated by biological sex.

Conclusions: Taken together, when examining the neurobiological underpinnings of ASD in a large and clinical heterogeneous sample of individuals, our findings
suggest that ASD is best characterized by regional differences in CT and SA. This is of importance as CT and SA have different neurodevelopmental origins, and may
therefore be used to stratify individuals into genetically and/or phenotypically distinct subgroups. Moreover, these differences vary across the human life span, and also
differ between men and women.

103.003 A Multi-Site Investigation of Functional MRI Responses in the Longitudinal European Autism Project (LEAP) Cohort

C. Moessnang’, S. Baumeister?, D. Goyard®, K. Otto’, S. Baron-Cohen?, S. Durston5, A. M. Persico®, W. Spooren’, D. G. Murphy?8, E. Loth, J. K. Buitelaar'®, T.
Banaschewski'?, D. Brandeis?, H. Tost" and A. Meyer-Lindenberg?, (1)Department of Psychiatry and Psychotherapy, Central Institute of Mental Health, University of
Heidelberg, Mannheim, Germany, (2)Department of Child and Adolescent Psychiatry and Psychotherapy, Central Institute of Mental Health, Mannheim, Germany,
(3)Neurospin, CEA, Université Paris-Saclay, Gif sur Yvette, France, (4)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge,
United Kingdom, (5)Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, NETHERLANDS, (6)University of Messina, Rome, ITALY,
(7)Roche Pharmaceutical Research and Early Development, NORD Discovery and Translational Area, Roche Innovation Center, Basel, Switzerland, (8)Department of
Forensic and Neurodevelopmental Sciences, and the Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience,
King’s College London, London, United Kingdom, (9)Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom,
(10)Donders Institute for Brain, Cognition and Behaviour, Radboud University, Nijmegen, Netherlands, (11)Central Institute of Mental Health, University of Heidelberg,
Heidelberg, GERMANY, (12)Central Institute of Mental Health, Mannheim, Mannheim, Germany

Background: A major goal of neuroimaging research in autism spectrum disorder (ASD) is the characterization of differential task-related neural responses in large-
scale cognitive systems, which hitherto has yielded inconsistent findings. A likely reason is the heterogeneity of the disorder which has been insufficiently addressed in
smaller-sized samples.

Objectives: As part of the Longitudinal European Autism Project (LEAP), we aim at identifying markers of aberrant neural processing in four major cognitive systems
(emotion processing, Theory of Mind [ToM], executive control, reward processing) using task-based functional magnetic resonance imaging (fMRI) in a large cohort of
ASD and typically developing (TD) subjects.

Methods: A task battery was designed which taps into core ASD deficits, allows for the inclusion of children and less able subjects and meets test-retest reliability
criteria for the use in an accelerated longitudinal design including two measurement time points. FMRI was performed at six European centers following standard
operations procedures. A total of 672 subjects (6-30 years, 58% ASD, 69% male) participated in the fMRI assessment and tasks were selected according to the
individual's ability level. The task battery included a social and monetary reward task, a spontaneous mentalizing task involving animated shapes, an emotional face-
matching task, and a flanker/GoNogo task. Baseline assessment was performed between April 2014 and September 2016, and a 12-24 month follow-up is currently
under way. A quality control pipeline has been implemented and applied to the data in order to assess effects of site, diagnosis and age on raw data quality. First pass
analyses have been performed using standard processing routines implemented in SPM12 (http://www.fil.ion.ucl.ac.uk/spm/).

Results: A Quality assessment identified prominent effects of site on raw data QC metrics, with no or only modest interaction with diagnosis and age. Motion was
elevated in ASD subjects and in younger children across tasks. Preliminary statistical analyses performed within the framework of the General Linear Model revealed
robust activation of each of the networks of interest, while simple case-control differences did not pass the significance threshold (p<0.05, family-wise error corrected
across the whole brain).

Conclusions: The LEAP cohort represents the largest European task-based fMRI data set on autism. The employed tasks successfully engaged functional activation
within four major cognitive systems. In addition, first-pass analyses suggest that a thorough investigation of different sources of variance is warranted. This not only
includes the control of various sources of noise (e.g. between-site differences, motion), but also the application of sample stratification procedures in order to address
the hypothesized heterogeneity of the sample (e.g. symptom profiles, interaction with sex and age). These analyses will set the stage for an in-depth investigation of
the autism phenotype in various functional imaging measures, ranging from regional activation to network-based connectivity metrics.
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103.004 Analysis of the Resting-State fMRI Data of the EU-AIMS Longitudinal European Autism Project (LEAP)
M. Oldehinkel?, M. Mennes', C. F. Beckmann'3 and J. K. Buitelaar'-24, (1)Donders Institute for Brain, Cognition and Behaviour, Radboud University, Njjmegen,
Netherlands, (2)Department of Cognitive Neuroscience, Radboud University Medical Centre, Nijmegen, Netherlands, (3)Centre for Functional MRI of the Brain,

University of Oxford, Oxford, United Kingdom, (4)Karakter Child and Adolescent Psychiatry University Centre, Nijmegen, Netherlands

Background: Studies applying resting-state functional magnetic resonance imaging (R-fMRI) to investigate functional connectivity in autism spectrum disorders (ASD)
have revealed mixed results. Interpretability of findings is further limited by the use of small sample sizes and the focus on a limited number of resting-state networks
(RSNs). In this study we used R-fMRI data from 486 participants of the multicentre Longitudinal European Autism Project (LEAP) to investigate ASD-related changes in
functional connectivity of 20 large-scale RSNs.

Objectives: To provide a comprehensive characterization of ASD-related alterations in functional connectivity within and between 20 RSNs in a large ASD cohort using
1) classical case-control comparisons and 2) dimensional analyses based on autism severity scores.

Methods: Good quality R-fMRI data was available for 265 ASD participants and 221 controls (age range: 7-30 years). We derived 20 RSNs by applying independent
component analysis (FSL Melodic) to R-fMRI data from 75 control participants. Next, we obtained the subject-specific RSNs for each of the remaining participants (FSL
dual regression) and compared functional connectivity within these 20 RSNs between the control group and ASD group (categorical analysis). In addition, we correlated
functional connectivity within the 20 RSN to the total score of the social responsiveness scale (SRS) across all participants (to investigate functional connectivity
across the ASD continuum; dimensional analysis). In both analyses we applied permutation testing (N=5000; FSL Randomise) and corrected for multiple comparisons
(i.e., correcting for testing 20 RSNs using Bonferroni). In addition, we computed Pearson correlations between the timeseries of the 20 RSNs to investigate categorical
and dimensional ASD-related changes in between-network connectivity (5000 permutations, FDR-corrected). In all analyses we corrected for effects of scan site, age,
gender and head motion.

Results: We obtained 20 RSNs that included common sensory, motor, default-mode, and task-related networks (Figure 1). We did not observe differences in functional
connectivity within the 20 RSNs between the ASD and control group. Yet we did observe a significant association in the dimensional analysis: functional connectivity
within the medial motor network increased at higher SRS scores (i.€., higher ASD severity scores). Furthermore, the between-network analysis revealed that functional
connectivity between the lateral visual network and the auditory, lateral motor, and somatomotor network was decreased in the ASD compared to control group (Table
1).
Conclusions: Our findings suggest that the integration of information from different sensory modalities is disturbed in ASD, which might lead to the abnormalities in
sensory processing in ASD. The increased functional connectivity within the motor network might further be related to the repetitive motor behaviors in patients with
ASD. Importantly, the relatively limited amount of ASD-related alterations in functional connectivity observed in this large cohort points to a potential large heterogeneity
among ASD patients and warrants caution when generalizing results from small sample R-fMRI studies in ASD to the general population. Accordingly, future work will
focus on stratification of ASD patients and the investigation of developmental effects in ASD.

Panel Session
104 - Measuring and Predicting Quality of Life in Older Adults with Autism
10:30 AM - 12:00 PM - Yerba Buena 8

Panel Chair: Dermot M. Bowler, City, University of London, London, United Kingdom

Although it is widely accepted that the quality of life (QoL) of individuals with ASD is adversely affected in adulthood, particularly towards the later end of the life span, systematic
research in this area is scarce. We know little about how to measure the QoL of individuals on the autism spectrum effectively nor about whether the conceptual framework of
typical QoL translates easily to the context of ASD. There are also gaps in our knowledge about the wider pattern of factors that are associated with differences in QoL or whether
or not there are any autism-specific associations with QoL. The papers in this panel tackle conceptual and practical issues relating to the measurement of QoL in later-life ASD as
well as reporting whether factors, such as prospective memory, that are known affect QoL in the typical population operate similarly in ASD. The work reported here represents an
important step forward in our understanding of autism in later life

10:30

104.001 Successfully Engaging with Adults on the Autism Spectrum and Their Relatives about Longitudinal Cohort Research

J. Parr, A. Petrou?, J. E. Mackintosh3, D. Mason?, J. Hamilton®, C. Michael®, T. Goth?, C. Mitchell’, D. Garland®, T. Finch?, A. Le Couteur® and H. McConachie?,
(1)Institute of Neuroscience, Newcastle University, Newcastle Upon Tyne, United Kingdom, (2)Newcastle University, Newcastle Upon Tyne, UNITED KINGDOM,
(3)Newcastle University, Newcastle upon Tyne, UNITED KINGDOM, (4)Institute of Health and Society, Newcastle University, Newcastle upon Tyne, United Kingdom,
(5)Northumberland, Tyne and Wear NHS Foundation Trust, Newcastle Upon Tyne, United Kingdom, (6)Autism Age, Notrwich, UNITED KINGDOM, (7)Newcastle
University, Newcastle-upon-Tyne, United Kingdom, (8)National Autistic Society, Newcastle upon Tyne, United Kingdom, (9)Northumberland, Tyne and Wear NHS
Foundation Trust, Newcastle Upon Tyne, UNITED KINGDOM
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Background: Little is known about how autism is experienced in adulthood or its impact across the life-course. Guidance about undertaking research with autistic
adults and relatives is scarce. In setting up the Autism Spectrum Cohort-UK (ASC-UK), we learned many things about how to undertake longitudinal research with
adults and relatives — this presentation aims to disseminate that learning, so other groups might benefit and set up successful research partnerships.

Objectives: 1. To disseminate information about a stakeholder-informed research approach for the meaningful engagement of autistic adults, and relatives, in a cohort
study; 2. Show how this process has led to excellent recruitment into the cohort, and some early findings.

Methods: Between 2013-4, a series of consultations with around 50 autistic adults and relatives was held over a two year period; ‘learning points’ were extracted from
notes of those meetings. From 2015, adults and relatives were recruited to ASC-UK from a network of over 100 UK National Health Service, Voluntary sector and
autism community organisations. As part of mixed methods research, data were collected from all participants using a baseline questionnaire, plus the SRS and the
WHOQoL-BREF. Interviews with 30 autistic adults were completed by one researcher, transcribed and coded.

Results: Preparation for research: Recommendations included having autistic adults as paid researchers/advisors, and the development of ‘user-friendly’ research
processes. Ways to include individuals with intellectual impairment were suggested. Questionnaire development focused on font size, spacing, and using plain text.A A
key point was emphasising the utility of the research for adults. The following were amongst the recommendations suggested for direct working: Use alternative ways to
exchange information (e.g. text messages, emails, face-to-face discussions); give extra time in discussions and interviews for information processing; use visual
materials; consider the sensory impact of interview venues. Recruitment progress and initial study findings: After 20 months recruitment, 990 autistic adults and
relatives joined the cohorts (including 750 autistic adults, 50 of whom lacked capacity to consent for themselves); 50 adults per month joined in 2016. For the autistic
adult cohort, men and women participated in equal numbers; median age was 39 years, range 17-86 years; 25% aged >55 years. Adults on the autism spectrum
reported about their current mental health (depression in 47%, anxiety in 50%), and access to services — fewer than half had received the services they needed.
Qualitative interviews revealed many themes that people thought important about the quality of their lives including: the importance of routines, the impact of supportive
and non-supportive relationships, how a diagnosis led to people making sense of their lives, learning how to act to fit in with others, missed opportunities and
achievements, managing responses to others.

Conclusions: Our findings emphasise the importance of utilising the expertise of autistic adults and relatives within the research team. This has led to effectiveness in
involving, recruiting and engaging people to participate in the cohort study. In turn that has led to effective research providing detailed data about the quality of the lives
of adults on the autism spectrum, and their relatives.

104.002 Is the Whoqol-Bref Fit for Purpose in Measuring Quality of Life in Autistic Adults?
H. McConachie', D. Mason', D. Garland?, C. Wilson3, A. Petrou?, J. Rodgers* and J. Parr®, (1)Institute of Health and Society, Newcastle University, Newcastle upon
Tyne, United Kingdom, (2)National Autistic Society, Newcastle upon Tyne, United Kingdom, (3)autism advocate, Sunderland, United Kingdom, (4)Institute of

Neuroscience, Newcastle University, Newcastle Upon Tyne, United Kingdom

Background: There is urgent need for health-related research with autistic adults to better understand their needs, lived experience and views. Furthermore, there is a
lack of specifically validated outcome measures, in particular for measuring quality of life (QoL). Current research findings about QoL are inconsistent regarding which
domains of QoL are most affected in autistic adults, and how QoL may vary with age is unclear.

Objectives: To examine the appropriateness of measuring quality of life of autistic adults with the World Health Organisation brief quality of life scale (WHOQoL-
BREF).

To explore particular issues affecting quality of life in older adults on the autism spectrum.

Methods: Participants are members of the Adult Autism Spectrum Cohort (ASC-UK) involved in a longitudinal study of life experiences. Each adult (or proxy where the
adult lacks capacity to consent for themselves) completes a baseline questionnaire, the Social Responsiveness Scale, and the WHOQoL-BREF. An exploratory factor
analysis was conducted (n = 370) to examine the WHOQoL-BREF's structural validity for autistic adults, i.e. whether the same four subscales (social, psychological,
physical, environment) emerge. Experiences and quality of life of older adults (61+ years) and younger adults were compared.

Qualitative information was obtained about determinants of individuals’ quality of life, about the importance and interpretation of the items of the questionnaire, and
about the suitability of the additional WHO Disabilities module (Power et al 2010) through in-depth interviews, focus groups and cognitive interviewing. Further items
relevant to the experience of autistic adults were tested for importance and clarity in a Delphi survey, and all the items tested in a large validation study with the ASC-
UK cohort.

Results: A five-factor model emerged showing considerable overlap with the WHO subscales (the physical subscale separating in two). Moderate to good internal
consistency was found for the four subscales. In focus groups, some items were found difficult to interpret or suggested as relatively unimportant. Other items were
discussed with a different slant, such as ‘How satisfied are you with your capacity for work? where participants put emphasis on whether employers understood autism
or had stereotyped views.

The individual interviews elicited themes from older adults which often reflected health issues, their own or of other members of the family. Some people had gained a
positive outlook through obtaining a diagnosis later in life. Older and younger autistic adults on average reported similar QoL, except on the social subscale where older
adults reported poorer QoL.

Conclusions: The WHOQoL-BREF appears largely appropriate for measuring quality of life in autistic adults. However, additional Disabilities items give a fuller picture
of specific experiences related to autonomy, control and discrimination, as well as newly derived autism-specific items including other people’s lack of understanding of
autism, financial insecurity and the specific support structures needed by individuals. For older adults, health issues loom large, either for themselves or requiring them
to take on a carer role in the family. As autistic adults, they may have great difficulty in asking for and finding appropriate sources of support and health services.

104.003 Do ASD Adults Become Happier When Older?
H. M. Geurts, University of Amsterdam, Amsterdam, NETHERLANDS



Background: Given the lack of knowledge regarding older ASD adults, researchers, ASD adults, and their relatives agreed that we need to study what the future holds
for those with ASD. This is especially important as life-span subjective well-being is reported to be low. Most earlier studies did not include older individuals with ASD
(i.e., >50 years) and were cross-sectional in nature. Moreover, several factors (e.g., ASD-severity, IQ, comorbidity) are thought to be relevant to subjective well-being,
but the interaction among potentially relevant factors is often ignored. Recently we showed that focusing on the multivariate pattern of these factors is needed to
enhance our understanding of subjective well-being in ASD.

Objectives: First, to provide an overview of a series of recent cross-sectional studies in which we focused on subjective well-being in ASD adults. Second, to explore
longitudinally the (interaction of) predictors of change in subjective well-being in mid- and old-aged ASD adults.

Methods: A total of 122 (80 males) mid- and old-aged ASD adults (M=53.8, range 31-80 years) were assessed 1 to 4 years (M=3.1 years; T2) after they participated in
a large cross-sectional study (T1; Lever & Geurts, 2016). For this abstract, we conducted an exploratory regression analyses with self-reported ASD-symptomatology
(AQ), comorbid symptomatology (SCL-90), and educational level at T1 as predictors of change in subjective well-being (WHO-QoL short version, four scales). Please
note that network analyses are the planned analyses in which psychotropic medication use (yet to be scored) and occupational status (yet to be scored) will also be
included as network factors.

Results: When focusing on the change score (T2-T1) there are large individual differences. Depending on the WHO-QoL subscale 16 to 24% do have a similar score
at both time-points. Individuals showing an increase or a decrease were equally prevalent. The exploratory regression models explained hardly any variance, and none
of the predictors were statistically significant.

Conclusions: The subjective well-being in mid- and old-aged ASD adults is lower when compared to those without ASD and often changes with age. However, the
directionality of these changes differs across individuals. Although, the reported analyses are preliminary, so far the tentative conclusion is that ASD-, comorbid
symptomatology, and one’s educational level do not seem to be relevant factors to predict the observed change. The results of the aforementioned network analyses
will be discussed, as well as alternative predictors.

11:30  104.004 Prospective Memory and Quality of Life in Older Adults with Autism.
A. Roestorf', S. B. Gaigg', P. Howlin?, C. Povey? and D. M. Bowler!, (1)Psychology, City, University of London, London, United Kingdom, (2)King's College London,
Institute of Psychiatry, London, UNITED KINGDOM, (3)The National Autistic Society, London, UNITED KINGDOM

Background: Prospective memory (PM) is ‘remembering-to-remember’, or remembering to do something in the future (Brandimonte et al., 1996). In neurotypically
ageing (NT) adults, PM is crucial to healthy and independent ageing (d’Ydewalle et al., 2001; Henry et al., 2004) and is a significant factor in preventing age-related
memory decline (Maylor, 1996), as well as being one of the most important predictors of quality of life (QoL) (Woods, 2015). PM can involve event-based (EBPM)
remembering supported by external referencing cues, and time-based (TBPM) remembering which is reliant on internal self-referencing.

Limited research on PM in ASD has been conducted with children and young adults, using computerised and pseudo-naturalistic paradigms in lab settings. PM studies
with ASD adults report variable difficulties in intention formation, rule adherence and everyday memory, compared to non-autistic adults (Altgassen et al., 2012; 2013;
Williams et al., 2014). However, the majority of these studies combined EBPM/TBPM assessment in single tasks, involving social demands — remembering something
related to someone else (e.g. experimenter), which may have disadvantaged autistic adults to a greater extent than non-autistic individuals.

Objectives: This is the first ASD-related study evaluating the role of social motivation (self-relevant vs other-relevant) in lab-based and truly naturalistic settings and
age-related differences in PM, everyday functioning and QoL.

Methods: Forty-nine adults with a diagnosis of ASD and 38 NT adults in a comparison group matched on age (19-80 years) and IQ (>70, mean 115, SD 14) are
involved in 4 within-group studies in this extended programme of work. Studies 1 and 2 evaluate (1) EBPM and (2) TBPM ability as separate tasks embedded in a
computerised lexical decision paradigm in a lab setting. Studies 3 and 4 explore (3) EBPM and (4) TBPM for (3a, 4a) self-relevant and (3b, 4b) other-relevant tasks in a
naturalistic environment, during the course of everyday activities such as participants having to remember to phone in information in a given number of days' time. QoL
was measured by WHOQoL-BREF.

Results: Preliminary analyses show the ASD group made fewer accurate but slower PM responses (p<.001) under increased demands of an ongoing lexical decision
task (p<.05). Moreover, PM difficulties were highly correlated with poorer physical quality of life in the ASD group (p<.001). The studies are ongoing and our full data
will be available by March 2016. Our predictions are based on our recent Ageing with Autism work (Roestorf & Bowler, 2016).

We predict: (i) poorer TBPM than EBPM in all ASDs; (ii) impaired EBPM in all ASDs compared to TD comparison groups; (iii) poorer TBPM in younger ASDs compared
to TDs but (iv) no differences between the older ASD-TD groups; and (v) no group differences in ‘self-relevant’ task performance, but (vi) impaired ‘other-relevant’ task
performance in ASDs compared to TDs.

Conclusions: Our findings will enhance our understanding of the role of age-related differences in QoL and different types of PM autistic adults, thus informing the
challenges and benefits of growing older with autism.

Panel Session

105 - Towards Elucidating Early Causal Mechanisms of ASD: New Directions for Prospective Longitudinal Studies
10:30 AM - 12:00 PM - Yerba Buena 9

Panel Chair: Emily Jones, Birkbeck, University of London, London, UNITED KINGDOM
Discussant: Terje Falck-Ytter, Dept of Psychology, Uppsala University, Uppsala, Sweden, Dept of Psychology, Uppsala University, Uppsala, Sweden

Prospective longitudinal studies of high-risk infants have provided a nuanced characterisation of behavioural symptom emergence in infancy and toddlerhood. However, our
understanding of the causal neurodevelopmental mechanisms remains limited. We present four theoretically motivated approaches designed to provide insight into mechanisms
underlying symptom onset. Our first speaker acquires brain structural, functional and biochemical data from fetuses, neonates and infants with and without risk factors for
neurodevelopmental conditions. She will present preliminary evidence of differences in regional brain structure and function and maturation of the glutamate system in these risk
groups. Second, we showcase recent work demonstrating that patterns of EEG observed in 3-month-old infants at high risk for developing autism and who are subsequently
diagnosed with autism at age 3 differ from infants who do not develop autism. Third, we show that alterations in infants’ pupillary light reflex — a basic measure putatively linked to
the cholinergic system — may relate to later ASD outcomes. Finally, we will present recent work on altered experience-dependent specialisation of the social brain in early ASD,
including new data linking variation to sensory processing atypicalities. Taken together, these talks identify new avenues for generating fundamental insights into the mechanisms
that drive symptom onset in ASD.

10:30  105.001 Applying MRI to Map Typical and Potentially Atypical Brain Development at Fetal, Neonatal and Infant Time-Points
G. M. McAlonan, Department of Forensic and Neurodevelopmental Sciences, and the Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry,

Psychology and Neuroscience, King’s College London, London, United Kingdom
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Background: Until now, we have had few tools to explore early human brain development in vivo. This is changing with the advent of sophisticated but safe, Magnetic
Resonance (MR) techniques that can be applied at fetal, neonatal and infant stages of development.

Objectives: We aim to acquire brain structural, functional and biochemical data from infants with and without a family history (parent or sibling) of Autism Spectrum
Disorder (ASD) from before birth through to 6 months of age. We will first test the hypothesis that a familial risk of ASD causes differences in brain maturational indices.
When outcome data becomes available, we will test the hypothesis that these brain maturational differences predict the later appearance of autistic behaviours.
Methods: Advanced MRI protocols at 3Tesla have been optimized for very young children and fetuses. Structural, resting-state functional and magnetic resonance
spectroscopy datasets are in progress. At the time of writing data is available for approximately n = 50 fetuses (at approximately 34 weeks gestation); n = 60 neonates;
n =50 6 month old infants; and increasing. A number of these children have been scanned on at least 2 occasions. Approximately half have a family history of ASD.
We are currently characterizing brain maturation profiles across the whole group and also testing for potential between group differences. In addition, the infants are
invited to return for follow-up developmental assessments (including for traits of ASD), until the age of 3- years, at which time we will examine whether brain indices in
very early life predict later childhood outcomes.

Results: | will present preliminary evidence for group differences in brain structure and function and maturation of the glutamate system in very young children at risk of
ASD. There appears to be a concentration of differences in the subcortical and interconnected brain regions.

Conclusions: This data will contribute to the longer-term objective to identify early imaging biomarkers which predate and help predict neurodevelopmental outcomes
adverse or not) in childhood.

105.002 EEG Variability at 3 Months Correlates with Autism Outcomes

A. R. Levin', H. M. O'Leary’, A. S. Mendez Leal?, A. Acosta?, K. J. Varcin?, J. M. Mayor Torres®, H. Tager-Flusberg® and C. A. Nelson’, (1)Neurology, Boston
Children's Hospital, Boston, MA, (2)Harvard College, Cambridge, MA, (3)Harvard, Cambridge, MA, (4)Telethon Kids Institute, Perth, Australia, (5)Harvard Medical
School, Cambridge, MA, (6)Psychological and Brain Sciences, Boston University, Boston, MA, (7)Boston Children's Hospital, Boston, MA

Background:

There are now a plethora of studies using EEG to elucidate neural connectivity in autism. While within-subject variability in EEG responses to repetitive stimuli are often
thought to be a barrier to be overcome in such studies, recent work suggests that variability itself may be an important marker of underlying neurobiological processes,
rather than a barrier to be overcome. To this end, elevated intra-participant variability in response to repetitive trials has now been demonstrated in multiple studies of
children with autism spectrum disorder (ASD).!

Increasing evidence also suggests that alterations in brain development during infancy precede the manifestation of overt, behavioral signs of autism spectrum disorder
(ASD). A key finding in infant studies, however, is that findings present in children with ASD may be different from findings in infancy that portend a later ASD diagnosis.
For example, prior studies from our group have shown that high frequency frontal power is decreased in 3-month-old infants at high risk for ASD, but increases
excessively over the first 3 years of life in infants who later develop ASD.

Here, we therefore assess the extent to which trial-by-trial within-participant variability, previously shown to be elevated in children and adults with ASD, is altered in
infants who are later diagnosed with ASD.

Objectives: We analyzed response variability in 3-month-old infants later diagnosed with ASD, compared to infants who were later found not to have ASD.

Methods: ERP data were acquired on 3-month-old infant siblings of children with ASD (high risk; HRA; n = 41) and 3-month-old low risk controls (LRC; n = 16) as part
of a prospective, longitudinal investigation. For each infant, we used inter-trial alpha phase coherence (ITPC) to measure variability of the P150 response across trials
to a standard native consonant-vowel auditory stimulus (/da/). Diagnosis of ASD(+) or lack thereof(-) was determined at 24-36 months using the Autism Diagnostic
Observation Schedule (ADOS) and best clinical estimate (HRA+: n = 11; HRA-: n = 14; LRC-: n = 16).

Results: 3-month-olds later diagnosed with ASD had significantly increased P150 response variability (p < .05), compared to 3-month-olds later found not to have ASD.
Conclusions: Increased intra-individual response variability to a repetitive stimulus is present in 3-month-olds who will later develop ASD. This suggests that excessive
variability is present prior to the onset of behavioral manifestations of ASD, and thus may be an early marker of altered brain function on the pathway to ASD
symptoms.

References:

1. David N, Schneider TR, Peiker I, Al-Jawahiri R, Engel AK, Milne E. Variability of cortical oscillation patterns: a possible endophenotype in autism spectrum
disorders? Neurosci Biobehav Rev. 2016.

105.003 Enhanced Pupillary Light Reflex in Infancy Predicts Elevated Autistic Symptoms at Two Years of Age

T. Falck-Ytter'?, P. Nystrém?, E. Nilsson Jobs3, G. Gredebéck® and S. Bolte', (1)Center of Neurodevelopmental Disorders at Karolinska Institutet (KIND), Institutionen
for kvinnors och barns hélsa (KBH), Karolinska Institutet, Stockholm, Sweden, (2)Dept of Psychology, Uppsala University, Uppsala, Sweden, (3)Uppsala University,
Uppsala, SWEDEN

Background:

We recently discovered that ten-month-old siblings of children with autism spectrum disorder (ASD) had stronger pupillary light reflexes compared to low risk control
infants (Nystrom et al., 2015, Molecular Autism), a result which contrasts sharply with the weak pupillary light reflex typically seen in both children and adults with ASD.
This finding raises the possibility that the pupillary light reflex captures early neurodevelopmental processes associated with autism risk. According to one hypothesis,
atypicalities in the pupillary light reflex reflect a dysregulation in the cholinergic system, which is disrupted in ASD and plays a key role in the regulation of excitatory-
inhibitory balance early in life.

Objectives: We followed up the infants in our previous study to an age when ASD outcome could be assessed. Based on the result of our previous study we predicted
that infants who later developed high levels of ASD symptoms would have stronger pupillary light reflexes than other infants.

Methods: The pupillary light reflex was assessed using non-invasive eye tracking and the amplitude and latency was calculated in accordance with Nystrom et al.
(2015; Molecular Autism). 49 infants were included in the final sample. At 24 month of age, the Autism Diagnostic Observation Schedule, second edition (ADOS-2) was
administered. ADOS standardized calibrated severity scores (CSS; range 1-10) were calculated, where scores in the 6-10 range indicate moderate-to-severe concern
for ASD (Esler et al, 2015, JADD). We classified individuals in the high risk group with scores in this range as ASD positive (n = 6). Remaining infants were either ASD
negative (n = 29) or low risk controls (n = 14).

Results: We found that the amplitude of the pupillary light reflex was larger in 10-month-olds who were classified as ASD positive at 24 months compared to unaffected
high risk infant siblings — who in turn had larger amplitudes compared to infants with no family history of ASD (both Ps <.05).

Conclusions: This study indicates that dependent on its magnitude, the pupillary light reflex in infancy signals either sub-threshold ASD risk or full-blown clinical
symptoms, and suggests that pupillometry can facilitate risk assessment in human infants.
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11:30  105.004 Sensory Hypersensitivity Predicts Enhanced Attention Capture By Faces in the Early Development of ASD
E. Jones', G. Dawson? and S. J. Webb?, (1)Birkbeck, University of London, London, UNITED KINGDOM, (2)Department of Psychiatry and Behavioral Sciences, Duke
University Medical Center, Durham, NC, (3)University of Washington, Seattle, WA

Background: Sensory symptoms are highly prevalent in young children with ASD, but their relation to the canonical social communication symptomatology is unclear.
Recently, sensory hypersensitivities have been linked to increased allocation of attention to low-level sensory stimuli within the neural salience network (Green et al.,
2016). Since people possess many salient low-level features that drive attention capture in early development (e.g. motion, audio-visual synchrony, and relative
unpredictability), we reasoned that greater levels of hypersensitivity should predict greater early attentional responses to social stimuli. Further, since social attention is
thought to promote more optimal social development, we predicted that greater early attentional responses to social stimuli should predict greater social approach
within a group of children with ASD.

Objectives: In two longitudinal samples, we tested whether early sensory hypersensitivity predicts later enhanced attention capture by faces, and whether this in tumn
predicts better social approach within groups of children with ASD.

Methods: We used questionnaire measures to assess sensory hypersensitivity (the perceptual sensitivity subscale of the Infant Behavioral Questionnaire and a
composite measure of sensory hypersensitivity from the Sensory Profile) in two cohorts respectively: n=88 infants at low and high familial risk for ASD tested at 6, 12
and 18 months; and n=48 toddlers with ASD tested at 2, 3 and 4 years. Neural attention capture by faces was measured using event-related potential responses to
faces and objects. We also examined behavioral attention capture by faces and objects using a habituation paradigm.

Results: In Experiment 1, greater sensory hypersensitivities (lower scores) at 2 years in toddlers with ASD (n=48) predicted larger amplitude ERP responses to faces
(P1, P400 and Nc) at 4-years (Fig 1), and this in turn was related to greater social approach (interest and interaction). In Experiment 2, greater perceptual sensitivity at
6 months predicted larger P1 amplitude to faces at 18 months in infants at low (n=45) and high (n=43) familial risk for ASD.

Conclusions: In this study, we provide the first demonstration that early sensory sensitivities predict greater attention capture by faces, and this mediates improved
social approach behaviors in the early development of ASD. Our findings are consistent with a theoretical model in which early hypersensitivities are associated with
increased attention capture by stimuli with salient sensory features; and that because people tend to have salient sensory features in naturalistic environments (e.g.
motion, audiovisual synchrony and unpredictability) attention capture to faces becomes stronger. In the context of a supportive environment, heightened sensory
hypersensitivity may support social development for children with ASD. This information may be critical to consider when designing therapeutic strategies or trying to
predict individual outcomes for children with ASD.

Poster Session

106 - Animal Models
12:00 PM - 1:40 PM - Golden Gate Ballroom

1 106.001 A TrkB Partial Agonist Rescues Autistic-like Behaviors in Adult Mice Prenatally Exposed to Valproic Acid
M. Fahnestock’, C. Nicolini’, V. Aksenov2, E. Rosa’, B. Michalski', C. D. Rollo?, J. A. Foster” and F. M. Longo?®, (1)Psychiatry & Behavioural Neurosciences, McMaster
University, Hamilton, ON, Canada, (2)Biology, McMaster University, Hamilton, ON, Canada, (3)Neurology and Neurological Sciences, Stanford University, Stanford, CA

Background: The molecular mechanisms underlying autistic behavior remain to be elucidated. We previously demonstrated reduced TrkB and Akt protein expression
in postmortem fusiform gyrus tissue from human idiopathic autism. Similarly, total and phosphorylated Akt protein are decreased in cortical tissue from rats prenatally
exposed to valproic acid (VPA), a well-established model of environmental/epigenetic origins of autism. These findings implicate defective TrkB signaling through Akt
as a molecular substrate of autistic behavior and a potential therapeutic target for autism.

Objectives: We examined whether increasing Akt signaling using the TrkB partial agonist LM22A-4 would restore Akt deficits and ameliorate autistic-like behavior in
adult mice prenatally exposed to VPA.

Methods: Pregnant females received a single intraperitoneal (i.p.) injection of 500 mg/kg VPA on gestational day 12.5, while controls were injected with saline. Pups
were weaned on postnatal day (PD) 21 and received an i.p. injection of either saline or LM22A-4 dissolved in saline (0.05 mg/g) once daily from PDs 21-35. Sociability
and repetitive digging were evaluated on PDs 29-34 using the three-chambered social approach task and marble-burying test, respectively. Litters were killed and brain
tissue harvested on PD 35. Akt protein and phosphorylation levels were measured by Western blotting in temporal/parietal neocortex.

Results: Adult mice prenatally exposed to VPA lacked sociability, exhibited increased repetitive digging behavior and had decreased cortical phosphorylated Akt. We
demonstrated that treatment of prenatally VPA-exposed, adult mice with LM22A-4 restored sociability and decreased repetitive behavior. Additionally, LM22A-4
treatment together with enrichment from behavioral testing normalized cortical Akt phosphorylation.

Conclusions: Our results show that the TrkB partial agonist LM22A-4 rescues autistic-like behaviors in adult mice prenatally exposed to valproic acid, supporting the
hypothesis that reduced Akt signaling contributes to autistic behavior, and that LM22A-4 has potential for treating sociability and repetitive/perseverative behavior in
idiopathic autism.

2 106.002 Alteration in EEG and Auditory Evoked Potential in a Mouse Model of Tuberous Sclerosis Complex
M. Modi’, S. Dhamne?, A. Rotenberg? and M. Sahin?, (1)Pfizer, Inc., Boston, MA, (2)Neurology, Boston Children's Hospital, Boston, MA



Background:

Tuberous sclerosis complex (TSC) is a rare genetic disorder associated with autism spectrum disorder (ASD) in approximately 50% of cases, making it one of the most
common genetic forms of autism. Dysregulation of the mTOR pathway in TSC resullts in alterations in axon outgrowth and synapse formation similar to many other
autism related mutations. TSC, therefore, can be used as a model of autism related synaptopathy. The consequences of synaptopathy can be explored at the systems
level through the measurement of neural activity via electroencephalography (EEG). Spectral power and evoked potentials measured from EEG can be used to quantify
neural activity in both patients with TSC and in mouse models of Tscmutation. Altered patterns of neural activity could be used as a translational, quantitative biomarker
for the development of novel therapeutics.

Objectives:

To characterize auditory evoked potential and resting state EEG in a transgenic mouse model of TSC for use as a translational biomarker of synaptic function.
Methods:

Neural activity was measured using a wireless, telemeterized EEG recording system from mice expressing a hypomorphic Tsc2allele under control of a neuronal
specific promoter. Electrical activity was recorded from a screw located over the frontal lobe. Spectral power from resting state EEG and auditory evoked potential
elicited from a mismatch negativity paradigm were collected.

Results:

Mice with reduced expression of Tsc2have a reduction in oscillatory power in low frequency bands (theta) but an increase in power in the high frequency bands (beta
and gamma). Mutant animals also have an alteration in the evoked response to auditory tones relative to control animals.

Conclusions:

The resting state and evoked changes in neural activity in the Tsc2 mutant mouse could be used as a biomarker of alterations in brain connectivity underlying
behavioral impairments. Comparison of the effect of pharmacological treatments on behavioral and neurophysiological measures in rodents and patients could enable
the use of EEG as a translational biomarker of treatment efficacy.

106.003 An Autism Mouse Model Exhibits Limbic System Alterations That Enhance Susceptibility to Stress

J. W. Lunden’, C. C. Peng?, V. R. Mirabella®, S. Prem* and E. DiCicco-Bloom?, (1)SPH 354, Rutgers Robert Wood Johnson Medical School, Piscataway, NJ,
(2)Rutgers Robert Wood Johnson Medical School, Monmouth Junction, NJ, (3)Neuroscience and Cell Biology, Rutgers-RWJMS/Princeton Training Program,
Piscataway, NJ, (4)Robert Wood Johnson Medical School, Piscataway, NJ, (5)Rutgers Robert Wood Johnson Medical School, Piscataway, NJ

Background:

Autism Spectrum Disorder (ASD) is characterized by abnormalities in social interaction and restricted/repetitive behaviors. Engrailed-2 (En2), a gene associated with
ASD, is a neural patterning transcription factor involved in the development of the embryonic mid-hindbrain region, where norepinephrine (NE) producing neurons
emerge. Previous studies indicate that En2 knockout (En2-KO) mice display ASD-like deficits in social interactions, and show depressive phenotypes behaviorally
(forced swim) and physiologically (decreased cell number in the dentate gyrus and decreased neurons produced in adult neurogenesis), which implicate abnormal
stress responses. Environmental stressors elicit physiological responses by increasing Hypothalamic-Pituitary-Adrenal (HPA) axis activity, which initiates in the
paraventricular nucleus of the hypothalamus (PVN). HPA axis activation, specifically PVN activity, is modulated by projections from limbic structures, including the
amygdala (stimulatory) and the ventral hippocampus (VH) (inhibitory). While dorsal forebrain structures in the En2-KO exhibit reduced NE levels and fiber innervation,
innervation patterns into the ventral limbic system, including amygdala and PVN, are undefined.

Objectives:

Characterize NE fiber innervation into the basolateral amygdala (BLA) and PVN using biochemical and anatomical approaches, and determine whether neural activity,
indicated by c-Fos immunohistochemistry, PVN, and VH following swim-stress correlates with NE innervation.

Methods:

In postnatal day 60-70 wild type (WT) and KO mice (N=4-6/genotype), western blot analysis was performed to determine protein levels of norepinephrine transporter
(NET) and tyrosine hydroxylase (TH). NET-containing fibers in BLA and PVN were assessed on tissue sections using immunohistochemistry. To measure stress
response, animals were given 10 minutes of swim stress followed by PFA fixation via cardiac perfusion at 120 to 140 minutes. Brain sections were cut at 40 um, and
stained for c-fos using DAB. All forced swim was performed between 12:00 to 2:00 PM EST.

Results:

En2-KO mice exhibited increased NET (1.7-fold, p<0.02) and TH (1.5-fold, p<0.002) protein levels in the amygdala. NET fiber counts were also increased in BLA (2.3-
fold, p<0.0007) and PVN (1.7-fold, p<0.016). Following swim stress, En2-KO mice exhibited a 6-fold increase in c-fos nuclei in the locus coeruleus (the origin of NE
fibers) compared to unstressed KO mice, while WT exhibited a 2-fold increase compared to unstressed WT. Further, the KO stress group also had a ~2-fold increase in
c-fos signal in the PVN compared to the WT stress. Conversely, the En2-KO ventral hippocampus exhibited a blunted response to stress, where the increase in c-fos
levels were approximately a quarter of those exhibited in the WT.

Conclusions:

Our observations indicate that NE fiber innervation in the En2-KO mice is markedly increased in the PVN and BLA, whereas it is reduced in the hippocampus. In turn,
this pattern of enhanced excitatory signaling accompanied by reduced inhibitory activity will likely lead to excessive activation of the HPA axis, an outcome under
current investigation.

106.004 Analysis of Phenotypes in Rodent Models Based on High-Risk ASD Genetic and Environmental Factors
I. Das, M. A. Estevez, A. A. Sarkar, R. S. Lin, W. Pereanu and S. B. Basu, Mindspec, Inc., McLean, VA



Background: A With identification of risk genes associated with autism spectrum disorder (ASD), rodent models provide access to the unique and common phenotypic
outcomes for their perturbations. Increasing evidence also presents strong corroboration towards the involvement of environmental factors, such as maternal immune
activation (MIA) during fetal development, as a risk factor for development of ASD. Again, rodent models have been successfully used to provide insights into the
regulators of perturbation to pivotal pathways in the developing fetus in MIA, e.g., the role of proinflammatory cytokines, like IL-6 and IL-17a. However, given the
heterogeneity of ASD features in the human population, as well as the relatively tenuous parallels between face validity in animal models and human behavior in the
manifestation of the complex, multifactorial, neurodevelopmental disorders like ASD—i.e., in social behavior, communication and repetitive behavior—we look into the
phenotypic characteristics of animal models based on strong genetic or environmental risk factors of ASD.

Objectives: A Our aim is to assess the face validity of the entire set of models developed for genetic and environmental factors associated with ASD based on multiple
lines of evidence. We examine the underlying causes in this set, something that has not been dealt in a detailed manner to the best of our knowledge.

Methods: A Using the data in the Animal Module of AutDB (also known as SFARI Gene), we look into the detailed phenotypic data on the models based on high-
confidence and strong-candidate genesA to uncover similarities in complex behaviors as well as in possible underlying neurophysiological or neuroanatomical
substrates. Additionally, we also correlate the phenotypic outcomes seen in high-risk genes to those of maternal immune activation in various rodent models using
several immune activators: influenza virus infection, viral infection mimicry using polyinosinic-polycytidylic acidA (poly(I:C)), bacterial infection, its mimicry using
lipopolysaccharide (LPS) and modulation of cytokine levels. Our analysis looks into changes in phenotypes beginning during embryonic development to identify any
common anomalies seen in brain development, followed by distinctive patterns in neuroanatomy and neurophysiology, by age: early postnatal, juvenile stages, through
adulthood.

Results: Loss of function of high-confidence genes in mice causes increased embryonic lethality, which is not surprising as it is likely that these genes perform
important developmental roles that have not been highlighted previously. Data from heterozygous and intricate conditional knockout mice of high-risk genes confirm
that mouse models do recapitulate ASD features, reliably preserving face validity. From the data on genetic models combined with MIA models, there is some
indication of common underlying changes in brain structure and function that are related to the observed impairments in social and repetitive behavior, even if
deficiencies in communication are not that saliently reflected in these models.

Conclusions: Our analysis provides support for looking at large datasets of rodent models showing face validity of some features of ASD in order to elucidate common
underlying mechanisms. We believe that, while striking observations are noted by studies conducted on one or two important ASD genes, a combined approach can
bring out similarities not otherwise highlighted.

106.005 Autism-Relevant Anatomic Changes in Brain Structure in the Antigen-Driven Animal Model of Maternal Autoantibody Related Autism
K. L. Jones?, J. Ellegood?, J. P. Lerch’® and J. Van de Water!, (1)University of California at Davis MIND Institute, Davis, CA, (2)Hospital for Sick Children, Toronto, ON,
CANADA, (3)Mouse Imaging Centre, Hospital for Sick Children, Toronto, ON, Canada

Background: Numerous researchers have described the presence of maternal autoantibodies reactive to fetal brain proteins in a subset of mothers of children with
autism spectrum disorder (ASD). Our lab identified 7 protein antigens for maternal autoantibody related (MAR) risk for ASD, and recently have mapped the antigenic
epitope sequences recognized by these ASD-specific maternal autoantibodies. Our lab has now created an antigen-driven mouse model of MAR risk for ASD (MAR-
ASD) in which autoantibodies reactive to the salient epitope sequences are generated in female dams prior to breeding, thus allowing for the continual exposure to the
salient autoantibodies throughout gestation. Prenatally exposed offspring display robust deficits in social interactions and increased repetitive self-grooming behaviors
as juveniles and adults during dyadic social interactions, demonstrating for the first time that these maternal autoantibodies are directly responsible for alterations in
behaviors highly relevant to ASD. Furthermore, an association between maternal autoantibodies and alterations in neuronal development, including increased brain
volume, has been demonstrated in previous passive transfer models as well as in the clinical population.

Objectives: The present study was designed to characterize the neuroanatomical differences in our clinically relevant antigen-driven mouse model of MAR risk of ASD
using high-resolution structural MRI.

Methods: In order to generate epitope-specific autoantibodies that mimic those found in the mothers of children with ASD, C57BL/6J females randomly assigned to
MAR-ASD treatment received a series of immunizations prior to breeding containing peptide epitope sequences of the four primary target proteins of MAR ASD (lactate
dehydrogenase A and B, collapsin response mediator protein 1, and stress-induced phosphoprotein 1) conjugated via Multiple Antigenetic Peptide system technologies
in addition to adjuvant. Control C57BL/6J females were injected with saline only. Following confirmation of autoantibody production in immunized animals by ELISA,
females were then paired with male breeders to produce the experimental offspring of interest. Neuroanatomical differences in subsequent male and female offspring
were assessed via high-resolution structural MRI at approximately 6 months of age (MAR-ASD = 22; Control = 23).

Results: In comparing MAR-ASD to WT adult brains, 31 of the 159 regions examined were found to be significantly different at an FDR of <5%. MAR-ASD offspring had
significant increases in size of several white matter tracts, including the anterior commissure (pars anterior: +2.42%, FDR=4%; pars posterior: +3.89%, FDR=2%),
cingulum (+2.52%, FDR=3%), corpus callosum (+3.19%, FDR=1%), and internal capsule (+2.67%, FDR=4%). Outside of the white matter, increases were observed in
several cortical regions and in basal nuclei structures (nucleus accumbens: +2.68, FDR=2%; olfactory tubercle: +2.65%, FDR=2%; basal forebrain: +1.90%, FDR =
3%).

Conclusions: Our results suggest that numerous brain regions were significantly increased in offspring prenatally exposed to the salient maternal autoantibodies
relative to controls. These findings further support the pathological role of maternal autoantibodies in ASD, with neuroanatomical alterations lasting into adulthood.

106.006 Behavior Phenotyping of a Mouse Model of Phelan Mcdermid Syndrome with a Full Deletion of Shank3 Gene
E. Drapeau’, J. D. Buxbaum? and M. Riad, (1)Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY, (2)Seaver Autism Center for Research and

Treatment, Icahn School of Medicine at Mount Sinai, New York, NY



Background: Phelan-McDermid Syndrome (PMS) is a rare genetic syndrome in which one copy of the q13 portion of chromosome 22 is missing or mutated leading to a
global developmental delay, hypotonia, delayed or absent speech, intellectual disability, and autistic behaviors. SHANK3, a gene coding for a key structural part of the
post-synaptic density, is the critical gene for the core neurological and behavioral symptoms in this syndrome, and the loss of one copy of SHANK3, occurring through
intragenic deletion or point mutation, is sufficient to cause Phelan-McDermid syndrome. However, the size of the region affected can be highly variable, from point
mutation to up to 8 Mb deletions and the deletion size seems to be correlated with the syndrome severity. Due to multiple intragenic promoters and alternatively spliced
coding exons within the gene, several Shank3 isoforms have been identified in human and mouse brains.

Objectives: Numerous mouse models have been generated but most target only some of those isoforms while the vast majority of SHANK3 mutations found in PMS
patients are deletions of the entire gene. Our aim is based on a novel mouse model, in which all Shank3 isoforms are disrupted and which more closely mirrors the
most common genetic mutations found in PMS and our goal was to investigate the behavioral consequences of a disruption of all isoforms of Shank3.

Methods: Our laboratory had previously created a mouse model with a deletion of exons 4 to 9 leading to the disruption of the full length Shank3 protein. We used a
Cre-LoxP strategy to add an additional LoxP site flanking exon 22 and disrupt all isoforms. We carried an extensive behavioral phenotyping of neonate, young and
adult wild-type, heterozygote and homozygote mice with a battery of test designed to assess the main feature of PMS including neurodevelopmental milestones,
sensory and motor functions, sociability, stereotypies and cognitive functioning.

Results: Mice with a full deletion of Shank3 are more severely affected than our previously published mouse model with a partial deletion of Shank3.

Abnormal Mendelian ratios at the time of weaning were observed showing a significant deficit for homozygote mice that can be partially explained by an increase of
early postnatal lethality. Both sensory and motor disabilities were detected in neonate and adult mice. While social performances and interest for social stimuli were not
impaired, the homozygote mice displayed a strong object avoidance and escape behavior in several tests. Additionally, we observed a deficit in both initial training and
reversal of Barnes maze, a spatial memory task involving hippocampal-prefrontal circuits. Electrophysiological recording showed that both hippocampal long-term
potentiation and long term depression are impaired in heterozygote and homozygote animals.

Conclusions: Our new mouse model of PMS recapitulates the core symptoms of PMS providing an improvement of both construction and face validity compared to
previous model. Ongoing experiments will allow to identify neural mechanisms and brain circuitry involved in PMS and will use this model to screen potential treatments
for Shank3-haploinsufficiency.

106.007 Behavioral Characterization of SLIT3 Knock-out Mice: SLIT3 Implications in ASD
S. M. Park, S. Huang and C. Plachez, Hussman Institute for Autism, Baltimore, MD

Background: Altered neuronal connectivity is a potential neural signature of Autism Spectrum Disorder (ASD). Slit/Robo signaling plays an important role in axon
guidance, cell migration and dendritic spine formation, which is involved in the development of neuronal connectivity and structure. Indeed, Slit/Robo signaling has
been implicated in the pathophysiology of ASD, as altered expression level of Slits or Robo receptors is observed in some individuals with autism. Furthermore, a
genetic variant of SLIT3, one of genes encoding Slits, was found in individuals with ASD. Nevertheless, a direct relationship between SLIT3 mutation and autism
associated behaviors has not been examined.

Objectives: The purpose of the current study is to investigate how SLIT3 mutation affects a variety of behavioral domains associated with autism in mice.

Methods: In order to characterize behavioral changes resulting from SLIT3 mutation, we examined two to four month old male and female SLIT3 knockout (KO) mice
for locomotive, emotional, social, and cognitive behaviors using the open field, three chamber social, and novel object recognition tests.

Results: SLIT3 KO mice were observed to travel significantly shorter distances than WT mice in the open field test. In addition, female KO mice tended to spend shorter
time in the center area of the open field when compared to the respective controls. Interestingly, KO mice were not different from the controls in social approach
behavior and object recognition memory tests.

Conclusions: The reduced activity of SLIT3 KO mice in the open field test indicates that the KO mice are hypo-locomotive. The heightened tendency to avoid center
area of the open field shown only in the female KO mice suggests that the deletion of SLIT3 induces a sex-specific anxiety. These findings suggest that SLIT3 may be
involved in the formation of neural circuits that regulate locomotion and anxiety rather than social or cognitive behaviors.

106.008 CADM1 Mutation Knock-in Mice As Mice Model of ASD Showing Abnormal Excitatory-Inhibitory Synaptic Balance

K. Kojima’, E. F. Jimbo? T. Yamagata?, M. Momoi® and T. Mom?, (1)Department of Pediatrics, Jichi Medical University, Shimotsuke-shi, Tochigi, Japan, (2)Jichi
Medical University, Shimotsuke, Japan, (3)International University of Health and Welfare, Ohtawara, Tochigi, Japan, (4)Department of Neurophysiology, Tokyo Medical
University, Tokyo, Japan

Background: Previously, we detected two missense mutations (Y251S, H246N) on Cell adhesion molecule1 (CADM1) in autism spectrum disorder (ASD) patients.
CADM1 is expressed in the membrane of both presynaptic and postsynaptic neurons, and acts as synaptic adhesion protein. Although Cadm1-KO mice showed
increased aggression and anxiety behavior, repetitive behavior was not observed. In primary mouse nerve cell culture induced each missense mutations of CADM1,
inhibition of dendrites extension and aggregation of mutant proteins in the endoplasmic reticulum were observed. Endoplasmic reticulum (ER) stress is considered to
be induced by the genetic mutation and caused neural dysfunction.

Objectives: We speculated the two mechanisms as Cadm1 pathogenicity; the loss of function and the gain of function caused by ER stress. To analyze these
possibilities and contribution of CADM1 to ASD, we established CADM1 (Y251S) knock-in (KI) mice and analyzed.

Methods: For behavior analysis, social recognition test, foot print test and stereotyped behavior were performed. Western blotting for a-tubulin, PSD-95, vGlut1 and
GABBR?2, and fluorescence immunohistochemistry for synaptophysin, vGlut1, vGAT, GABBR2 and calbindin were performed focused in the cerebellum.

Results: A) Behavior analysis: Preference index of heterozygotes and homozygotes of Cadm1(Y251S)-KI mice were significantly decreased. Both heterozygotes and
homozygotes showed abnormal social behavior.Foot print test did not detected significant difference between three groups.Cadm1 (Y251S) -KI mice showed repetitive
jumping behavior considered to be stereotyped behavior. Frequency were, WT; 0% and 0% in male/female, Heterozygotes; 12.7% and 6.4%, Homozygotes: 4.3% and
0%. On randomly chosen ten mice observation for 2 hours, average numbers of jumping/min for each mouse were 0.08 in WT, 9.26 in heterozygotes and 0.98 in
homozygotes.

B) Brain tissue analysis: In immunohistochemical staining of cerebellum, Synaptophysin, a marker for pre-synaptic vesicles, and vGlut1, an excitatory pre-synaptic
marker, were not different between WT and homozygotes. vGAT, an inhibitory pre-synaptic marker and GABBR2, inhibitory post-synaptic marker were stained strongly
in homozygotes. On Western blotting analysis, GABBR2 was also expressed strongly in homozygotes compared. Expression of vGlut1 and PSD95, a postsynaptic
expression marker, were not different between WT and homozygotes.

Conclusions: In behavior analysis, social behavior was impaired in both heterozygotes and homozygotes of Cadm1(Y251S)-KI mice. Repetitive jumping in heterozygote
male mice may reflect the higher frequency in male in ASD. Abnormal social behavior is common feature of Cadm1-KO and Cadm1(Y251S)-KI. However, characteristic
stereotypic behavior of ASD patient was seen in Cadm1(Y251S) -KI mice but not in Cadm1 KO mice. CADM1 mutation was suggested to act as a Gain of function in
ASD pathogenesis. Synaptic balance was shifted to the inhibitory in Cadm1 (Y251S)-KI mice. Addition to the report that inhibitory synapses were increased in Kl mice
that carries Nign3 (R451C) mutation identified in ASD patient. Synaptic balance shifted toward inhibitory is considered to be common mechanism of ASD. From these
results, ASD was considered to be caused not only loss of function of mutant protein but also Gain of function induced by mutant protein, and candidate of the
mechanisms were ER stress and imbalance of synaptic function.
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106.009 CASPR2 Deficiency in Juvenile Rats Recapitulates the Broad Phenotypic Spectrum of CNTNAP2-Related Disorders
S. Veeraragavan, S. Soriano, C. S. Ward, D. R. Connolly, P. Albelda de la Haza, A. J. Liang, L. A. Yuva, R. Paylor and R. C. Samaco, Molecular and Human Genetics,
Baylor College of Medicine, Houston, TX

Background: CNTNAP2 mutations are associated with neurobehavioral and neuropsychiatric indications present in multiple conditions such as ASD, IDD, ADHD,
schizophrenia and bipolar disorder. Mice completely lacking Cntnap2 have been used to model behavioral impairments, but these findings may not fully delineate the
consequences of heterozygous deficiency predominantly reported in humans. Studies of adult Cntnap2 animals also raise the question of whether features would
manifest earlier during a period that is relevant to disease onset in some CNTNAP2-related disorders.

Objectives: To evaluate the neurobehavioral and cellular deficits caused by the reduction or absence of CASPR2 in rats.

Methods: We profiled the neurobehavioral and cellular consequences of either haploinsufficiency or the complete loss of Cntnap2 in juvenile rats, given that we recently
reported that the consequences of ASD/IDD-related gene deficiency may differ among divergent rodent species. A battery of behavioral evaluations were conducted
from postnatal day 24 to 39 using both male and female Cntnap2*- and Cntnap2* rats. In addition, molecular studies were conducted to confirm the nature of the
targeted allele, as well as to identify whether cellular abnormalities previously reported in Cntnap2 mice were also present in this novel rat model.

Results: Juvenile Cntnap2*- and Cntnap2-- rats display obsessive-compulsive-like behaviors, increased play behavior, hyperactivity and an increased acoustic startle
response. Impairments were dose-dependent in some cases. A limited number of behavioral impairments were altered as a function of both genotype and sex. Juvenile
Cntnap2 rats also showed decreased cortical interneuron number but not abnormal neuronal migration, and behavioral seizures were apparent as early as seven
weeks of life.

Conclusions: A reduction or complete absence of CASPR2 results in strikingly different behavioral outcomes in rats compared with mice; however obsessive-
compulsive-like behaviors, hyperactivity and some neuropathological alterations are shared between the two species. Taken together, these findings provide insight
into the consequences of CASPR2 deficiency in a complementary rodent model, and identify the common features among Cntnap2 genetic tools that may serve as
useful outcome measures for future preclinical studies.

106.010 Cdh11 Deficient Mice Exhibit Autism-like Behavioral Abnormalities
X. Yuan, C. Wang and Y. Wang, Hussman Institute for Autism, Baltimore, MD

Background: Genome-wide association studies and whole exome sequencing have shown that genetic variants of type Il cadherins are associated with autism.
However whether there is a causal relationship between cadherin deficiency and autism traits at behavioral and pathological levels remains to be clarified. The
cerebellum or its input/output structure is among the most consistently-reported areas of vulnerability in autism, as evidenced by cellular and functional pathology.
Individuals with ASD exhibit deficits in motor control in addition to core autism symptoms such as difficulties in language and social interaction. Our preliminary results
show extensive expression of cadherins in the cerebellum. However the role of cadherins in the development and function of cerebellar circuities is not well understood.
Objectives: The Cadherin-11 gene knockout (KO) mouse was used as a model system to elucidate the behavioral impact of cadherin deficiency and the underlying
brain developmental mechanisms, with a focus on pathological changes in the cerebellum.

Methods: In-situ hybridization was used to reveal the expression of Cadherin-11 in developing brain. Immunofluorescence staining of sagittal and coronal brain
sections was applied for histological analysis of the Cadherin-11 KO mouse. Standard open field test, elevated plus maze, and 3-chamber social preference test were
carried out to evaluate autism-like behaviors. Gripping strength test, horizontal bar test, rotarod test, and footprint analysis were performed to evaluate the motor
function of the animal.

Results: In the developing mouse brain, Cadherin-11 is expressed in structures that are known to be closely relevant to autism, including the cerebellum and in the
inferior olivary nucleus, which projects to the cerebellum. Compared to wild type (WT) littermates, most Cadherin-11 KO mice showed reduced brain sizes, including
the cerebral cortex and the cerebellum. In the cerebellum, the lobes failed to fold to the mature pattern. This developmental deficit appeared to occur postnatally as the
brain sizes were largely unaffected when examined at E18.5. Both male and female Cadherin-11 mutant mice are hyperactive, as reflected by a significantly elevated
time to explore the central area of the open field arena compared to WT littermates. In an elevated plus maze test, mutant mice spent significantly less time in the open
arm, indicating elevated anxiety levels. Consistent with deficits in cerebellum-related motor coordination, mutant mice also exhibited significantly lower scores in the
gripping strength test and horizontal bar test and showed abnormal gait pattern in foot print analysis. The 3-chamber social preference test, however, showed that
Cadherin-11 mutant mice were not severely impaired in social interactions.

Conclusions: Cadherin-11 is required for the development of some specific brain functions which are altered in autism. Loss-of-function of a single autism risk gene,
Cadherin-11, in mice is sufficient to generate several important aspects of the autism-like behavior abnormalities (hyperactivity, high anxiety, and motor deficits)
potentially by affecting cerebellar function. Cadherin-11 gene knockout mice may serve as a novel animal model to further dissect the mechanisms of olivocerebellar
circuit changes in autism.

106.011 Cerebellar Networks Are Altered in Autism - Examined with Mouse Models
J. Ellegood’, Y. Yee', R. M. Henkelman', P. Tsai? and J. P. Lerch?, (1)Mouse Imaging Centre, Hospital for Sick Children, Toronto, ON, Canada, (2)University of Texas

Southwestern Medical Center, Dallas, TX
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Background: Over the past 7 years, we have established a large cohort of mouse models related to autism. This allows for investigation of a large autism population in
the mouse, which can be also viewed as representative of idiopathic autism. Therefore, differences in networks or regions across autism can be determined. The
cerebellum has been frequently found to be different in autism and autism related disorders (see reviews by Tsai, 2016, Hampson and Blatt 2015, and D’Mello and
Stoodley 2015), so the question we asked was: Can we detect cerebellar differences across our model autistic population?

Objectives: To assess differences in the cerebellum and cerebellar networks across multiple autism mouse-lines to determine any commonalties or differences shared
across the population.

Methods: The data used in this study was accumulated from 44 different autism mouse-lines and included greater than 60 genotypes and over 1500 mice.

MRI Acquisition — A multi-channel 7.0 Tesla MRI was used to acquire anatomical images of the brain. A T2-weighted, 3-D fast spin-echo sequence was used that
yielded an image with 56 pm isotropic voxels (3D pixel) in ~14 h.

Data Analysis — To visualize and compare any differences the images are registered together. The goal of the registration is to model how the deformation fields relate
to genotype, wild-type (WT) vs. autism mutant (Lerch et al., 2008). Volume differences are then calculated across the cerebellum in individual voxels or for 39 different
cerebellar regions and their corresponding network (Dorr et al. 2008, Ullmann et al. 2013, and Steadman et al. 2014).

Results: Overall the cerebellum as a whole was one of the most affected regions across the brain (Ellegood et al. 2015), and for this work, was further divided into 4
different subgroups, in addition to the cerebellum as whole, we examined the cerebellar cortex, hemispheres, vermis, and deep cerebellar nuclei (DCN). Out of those
five regions only the DCN, the outputs of the cerebellum, were significantly smaller in the autism group (t-value of -4.26). Therefore, we further examined the
projections from the DCN using anatomical covariance to assess the structural connectivity (Evans, 2013). The connectivity was measured between the DCN and the
cerebellar cortex, thalamus, pontine nucleus, and the cortex, and was found to be altered only between the DCN and cortex (Figure 1) in the autism models when
compared to the WT

Conclusions: Using anatomical covariance to assess structural connectivity in the mouse models of autism has revealed an alteration in the connectivity between the
DCN and the cortex. This alteration preferentially affects the somatosensory, visual and association corticies. Further investigation is warranted to determine the
underlying cause of this difference.

106.012 Cerebrospinal Fluid Arginine Vasopressin Is a Predictive Biomarker of Social Impairments in Male Rhesus Monkeys

0. Oztan', J. P. Garner?, V. Sclafani'3, J. P. Capitanio*® and K. J. Parker!, (1)Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, (2)Comparative
Medicine, Stanford University, Stanford, CA, (3)Winnicott Research Unit, University of Reading, Reading, United Kingdom, (4)Department of Psychology, University of
California, Davis, Davis, CA, (5)California National Primate Research Center, University of California, Davis, Davis, CA

Background: Autism spectrum disorder (ASD) is characterized by core social impairments, but its basic biology remains poorly understood. Early and accurate
diagnoses are difficult and there are no laboratory-based diagnostic tests to detect, nor medications that effectively treat, the social features of ASD. Scientific progress
has been impeded by the difficulty of obtaining relevant tissue samples from patients and matched controls. In mouse models, while tissue is available, there is
frequently discordance between complex human behavior and laboratory-based mouse behavior, even with shared genetic etiologies. These limitations underscore the
tremendous value in developing a monkey model of social impairments with more reliable behavioral and biological homology to the human disease.

Objectives: Like humans, rhesus monkeys (Macaca mulatta) are highly social, and both species display stable and pronounced individual differences in social
functioning. At the behavioral extremes, low-social compared to high-social male monkeys initiate fewer affiliative interactions and display more inappropriate social
behavior, suggesting both lower social motivation and poorer social skills. The aim of this study was to develop a novel primate model using ethological observations to
identify low-social male rhesus macaques and test whether they demonstrate abnormalities in key neuropeptide pathways [e.g., arginine-vasopressin (AVP) and
oxytocin (OXT)], previously implicated in ASD.

Methods: Study subjects were male rhesus monkeys aged 1-5 years. In cohort 1, N=42 monkeys (selected from a pool of N=222) were identified on the basis of
archived behavioral data thought to predict later low (N=21) or high (N=21) social functioning. Quantitative social behavior data and personality assessments were
collected by blinded observers using established protocols. After completion of behavioral phenotyping, monkeys with the most extreme scores (N=15 low-social
monkeys and N=15 high-social monkeys) were selected for biological sample collection. In a second, independent cohort, N=164 male monkeys were observed and
social behavior observations obtained using a higher-throughput scan sampling-based method to identify a subset of N=25 low-social and N=25 high-social monkeys.
Cerebrospinal fluid (CSF) and blood samples were concomitantly drawn on two separate occasions and later quantified for AVP and OXT concentrations using
established enzyme immunoassays.

Results: Logistic regression showed that CSF AVP concentration (LR ChiSq=16.55; p<0.0001) robustly classified monkeys by social group. Using a general linear
model, we found that low-social monkeys also had lower CSF AVP concentrations compared to high-social monkeys (F1,18=9.236; P=0.0071). We then sought to
replicate these findings in the second cohort. As before, CSF AVP concentration strongly predicted social classification (LR ChiSq=7.969; p<0.0048), with low-social
monkeys showing lower CSF AVP concentrations compared to high-social monkeys (F1,24=8.847; P=0.0066). CSF OXT concentrations did not differ by social group.
Conclusions: Although the majority of research has focused on OXT, rather than AVP, as a biomarker of social deficits in ASD, our findings suggest the provocative
notion that the AVP signaling pathway may be a more promising therapeutic target by which to enhance social functioning in male primates.

106.013 Cntnap2 -/- Autism Model Mice Display Deficits in Tonic and Phasic Inhibition in Primary Visual Cortex
M. Bridi, S. M. Park and S. Huang, Hussman Institute for Autism, Baltimore, MD
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Background: Investigations into the genetics of individuals with autism suggest that mutations in genes involved in synaptic function are a common factor. Both human
studies and animal models suggest that such synaptic dysfunction frequently leads to excitatory/inhibitory (E/l) imbalance in the form of reduced inhibition and/or over-
excitation, and that neuronal inhibition may be impacted by both pre- and post-synaptic changes. Cntnap2 -/- mice are a well-established model of ASD. A number of
studies have found that these mice exhibit autism-like behaviors including reduced social interaction, hyperactivity, and repetitive/stereotyped behavior. In addition,
Cntnap2-I- mice exhibit aberrant neuronal migration, reduced interneuron numbers, seizure activity, and alterations in synaptic spines.

Objectives: Due to reported decreases in PV+ interneurons in Cntnap2 -/- mice, we hypothesized that loss of the neurexin family gene Cntnap2would result in reduced
inhibition and increased excitation in pyramidal neurons in the visual cortex. We aimed to test multiple forms of inhibition and excitation including intrinsic membrane
excitability and tonic inhibition, which is mediated by extrasynaptic GABA receptors and modulates neuronal excitability.

Methods: We used whole-cell patch clamp electrophysiology to examine membrane properties and tonic and phasic inhibition in L2/3 pyramidal cells of primary visual
cortex (V1) of Cntnap2 -/- and +/+ mice at two different time points, 3-4 weeks and 6-8 weeks of age. Tonic inhibitory currents were induced by application of 5 uM
GABA or 10 uM THIP, in the presence of blockers of excitatory neurotransmission. GABAAR subunit protein levels were measured via western blot using tissue lysates
prepared from area V1, with antibodies against the y2 and & subunits.

Results: We found that L2/3 pyramidal cells from 6-8 week old Cntnap2 -/- mice exhibited significantly smaller GABA-induced inhibitory tonic conductance. Application
of THIP, a specific activator of 8-subunit containing GABAARs, also induced a smaller tonic current in Cntnap2 -/- mice compared to controls. In 3-4 week old mice we
found no significant effect of genotype on tonic inhibition. We also analyzed sIPSCs in both genotypes and age groups. In 3-4 week old mice we found no differences in
sIPSC amplitude, frequency, or kinetics, but did observe an age-dependent effect of genotype in 6-8 week old animals, with lower sIPSC frequency in Cntnap2 -/- mice.
We did not observe an effect of age or genotype on resting potential or intrinsic excitability of L2/3 pyramidal cells in area V1. Western blot analysis of GABAAR subunit
protein levels also found reduced levels of the y2 subunit, but not the & subunit, in Cntnap2-/- mice.

Conclusions : Our findings indicate that network-level GABAergic function is disturbed in Cntnap2 -/- mice in @ manner dependent on GABAaRSs containing the &
subunit. This result is consistent with previous reports of reduced interneuron numbers, altered network activity, seizure susceptibility, and reduced interneuron
numbers in autism. Our data suggest that reduced tonic inhibition could underlie autism-like behaviors, and future studies should investigate cellular/molecular
mechanisms of reduced tonic inhibition as well as the effects of diminished inhibition on cortical function in vivo.

106.014 Development of Behavioral Assays to Assess ASD-like Behaviors in a Drosophila Model
R. L. Shafer!, A. Shekar!, J. Aguilar’, A. Galli' and J. W. Bodfish?, (1)Vanderbilt University, Nashville, TN, (2)Vanderbilt University School of Medicine, Nashville, TN

Background: Autism spectrum disorder (ASD) is a genetically diverse disorder characterized by social deficits and repetitive behaviors. Research has focused on
molecular mechanisms and phenotypic consequences of ASD-associated genetic mutations using transgenic animal models. The fruit fly (Drosophila melanogaster) is
beginning to be used to model genetic mutations associated with neurodevelopmental disorders, including ASD, due to its short gestation period and simple genome.
Several assays exist to assess molecular mechanisms in drosophila. However, less work has focused on behavioral assays. The recent use of drosophila in the study
of ASD necessitates the development of ASD-relevant behavioral assays in drosophila.

Objectives: We aim to (a) develop a set of behavioral assays and coding schemes to measure ASD-like behavior in drosophila, and (b) estimate reliability, stability, and
sensitivity-to-change of the assays. These include assays for stereotyped motor behavior, activity level, and social interaction.

Methods: We used male, transgenic flies expressing either a healthy or mutated copy of the human dopamine transporter (DAT) gene to test our assays. This mutation
is a recently discovered rare variant associated with ASD. For the stereotypy and activity assay, flies (9 healthy, 9 mutant) were tested individually in an enclosed arena
that permitted locomotion but not flying. The fly’'s movements were recorded with a high-speed camera (1000 frames/second) during a baseline period and a challenge
period. During the challenge period an ecologically relevant predatory wasp sound was presented to elicit stress-induced effects on locomotor and social behaviors.
Trained observers coded the flies’ behavior by segmenting the videos into 150ms intervals and assigning each interval a behavior code (locomotion, idle, or
stereotypy). The social assay used the same arena and stimulus presentation; however, in this assay, 4 flies were present in the arena concurrently (24 healthy and 24
mutants in total). Distance to nearest neighbor preceding and following stimulus onset was used as a measure of social response to the predatory sound. Previous
work in drosophila has demonstrated that a distancing response to stress is adaptive and socially relevant.

Results: Our assays indicated that rates of stereotypy were low for both groups and did not change in response to the stimulus. Idle behavior was higher in the mutants
than in the healthy flies (F = 6.43, p = .022) but was not significantly affected by stimulus onset. Locomotion was lower in mutants than in healthy flies (F = 8.32, p =
.011) and demonstrated a trend for a group by time interaction (F = 3.09, p = .059) suggesting altered locomotor response to stress in the mutants. The social assay
indicated that at baseline, the groups did not differ in social distance. After stimulus onset, mutants remained closer together than healthy flies (F = 6.57, p = .0297)
suggesting a failure of mutant flies to display a socially adaptive response.

Conclusions: Our assays were reliable and sensitive for detecting a variety of ASD-relevant behavioral endpoints. Future work is needed to refine these behavioral
assays and examine their effectiveness in a larger variety of ASD-related genetic mutations.

106.015 Developmental Control of Cortical Gabaergic Interneuron Number Via Pten Signaling
J. Sejourne, O. S. Cohen and D. T. Page, The Scripps Research Institute, Jupiter, FL

Background: GABA is the main inhibitory neurotransmitter in the mammalian nervous system. Proper balance of excitation and inhibition is critical for the normal
development of cognition, as evidenced by a range of neuropsychiatric disorders, including autism spectrum disorder (ASD), that feature dysregulation of this process.
Cortical GABAergic interneurons (INs) are over-produced during early development, with a substantial fraction undergoing programmed cell death through an unknown
mechanism during early postnatal life to arrive at a mature population size. Pten encodes a phosphatase that regulates cell death under normal and pathological
conditions, and mutations in PTEN are a risk factor for ASD.

Objectives: In this study, we test the hypothesis that intrinsically determined cell death of developing cortical GABAergic INs occurs through a Pten-dependent
mechanism.

Methods: We have generated mice in which a conditional heterozygous mutation in Pten is introduced into developing GABAergic cells. Our analysis of these mice has
employed a variety of techniques, including immunohistochemistry, flow cytometry, cell culture and behavioral testing.

Results: We find that mutant animals fail to show the approximately 20% decrease in cortical GABAergic cells during early postnatal development that occurs in control
animals. We also observe reduced markers of apoptosis in Pten mutant cortical GABAergic cells during development and we present evidence that Pten is both
necessary and sufficient to induce the intrinsically determined cell death of this cell type. Mutant animals display increased seizure resistance, decreased social
interaction, and altered cortical network activity as indicated by c-Fos, consistent with a net imbalance of excitation and inhibition.

Conclusions: Together, our findings indicate a role for Pten in the intrinsic regulation of cell death and population size in developing cortical GABAergic INs. These
results have relevance for understanding abnormal scaling of IN number in the brains of individuals with ASD.
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106.016 Developmental and Juvenile Ultrasonic Vocalizations in the Shank3 Mutant Rat Model of Phelan-Mcdermid Syndrome and Autism Spectrum
Disorder

E. L. Berg', M. Wéhr?, M. C. Pride’, J. K. Rivera’, M. Careaga’, H. Harony-Nicolas®, J. D. Buxbaum? and J. L. Silverman?, (1)MIND Institute and Department of
Psychiatry and Behavioral Sciences, University of California Davis School of Medicine, Sacramento, CA, (2)Experimental and Physiological Psychology, Philipps-
University of Marburg, Marburg, GERMANY, (3)Seaver Autism Center for Research and Treatment, Icahn School of Medicine at Mount Sinai, New York, NY

Background: Mutations in the SHANK3 gene lead to autism spectrum disorder (ASD), Phelan-McDermid Syndrome (PMS), as well as intellectual disabilities (Betancur
& Buxbaum, 2013; Gauthier et al., 2009; Leblond et al., 2014; Moessner et al., 2007). Reduced expression of SHANK3, which codes for a synaptic scaffolding protein,
has been hypothesized to lead to impairments in key brain functions underlying social communication and cognition (Durand et al., 2007). Both mutant mouse and,
more recently, rat models have been generated in an effort to assess the neurobiological and behavioral effects of mutations in Shank3 (Yang et al., 2012; Peca et al.,
2011; Kouser et al., 2013; Harony-Nicholas et al., 2015; Jaramillo et al., 2016; Zhou et al., 2016).

Objectives: The present experiments aimed to evaluate various aspects of social communication using the sophisticated tool of ultrasonic vocalizations, taking
advantage of the only generated rat model of Shank3 mutations and carrying out studies across early life and during critical juvenile developmental windows in both
haploinsufficient and null mutant animals.

Methods: Isolation-induced ultrasonic vocalizations (USVs) were collected from newborn Sprague-Dawley rat pups on postnatal day (PND) 7, the peak day of calling
(Wohr et al., 2008). As juveniles (PND 26-29), a USV playback paradigm was executed by presenting individual rats with a natural 50-kHz USV versus an acoustic
control stimulus, and comparing subsequent USV production and approach behavior toward the stimulus source. Juvenile sociability was also assessed via the three-
chambered social approach assay in which rats could choose to interact with a novel object or a novel conspecific, a social novelty assay in which rats could choose to
interact with a familiar or a novel conspecific, and a play-promoting reciprocal social interaction assay in which rats could freely engage with a novel wildtype (WT), sex-
matched conspecific.

Results: Male Shank3 heterozygous pups exhibited reduced USVs, emitting significantly fewer calls compared to male Shank3 WT pups. The USV playback assay
revealed no genotype differences in locomotor response, as rats of all genotypes and sexes similarly approached the source of the 50-kHz USV and spent more time in
close proximity to the source of the affiliative 50-kHz call than the control stimulus. Effects of genotype on USV emission during the playback assay are currently being
analyzed. Preliminary data suggest normal sociability during the social approach assay but deficits in the preference for social novelty, as well as subtle genotype
effects on some measures of the reciprocal social interaction assay. We are continuing the data analysis and reproducibility experiments at this time.

Conclusions: This study led to the discovery of a novel phenotype, reduced pup call emissions, in the Shank3 rat model of PMS and ASD. The data presented here
lend support for the important role of Shank3 in social communication and for the use of this rat model as a tool to study the neurobiology underlying the behavioral
phenotypes of PMS and ASD. These findings will provide the basis for further investigations into both the behavioral and biological consequences of mutations in
SHANKS.

106.017 Efficacy of a Multimodal Versus a Selective Serotonin Reuptake Inhibitor to Enhance Sociability and Reduce Marble Burying in BTBR Mice
N. A. Witt"2, B. Lee!, A. Pehrson3, C. Sanchez® and G. G. Gould, (1)University of Texas Health Science Center at San Antonio, San Antonio, TX, (2)University of
Texas at San Antonio, San Antonio, TX, (3)Lundbeck Research USA, Paramus, NJ

Background: Impaired social behavior is the most drug treatment-resistant core autism symptom. Selective serotonin reuptake inhibitors (SSRIs, such as fluoxetine or
Prozac) block serotonin (5-HT) clearance from brain extracellular fluid by the serotonin transporter (SERT). SSRIs enhance social behavior for some autism patients
and in socially deficient BTBRT+ltpr3tf/J (BTBR) mice, but generally they fail to aid the majority of patients with autism. The 5-HT+a receptor partial agonist, buspirone
(2 mglkg) enhanced BTBR sociability just as well as Prozac (10 mg/kg) did. This finding led us to hypothesize that a multimodal SSRI such as vortioxetine might better
enhance social and reduce restrictive repetitive behaviors via combined pharmacological targeting of SERT and 5-HT+a receptors.

Objectives: Vortioxetine inhibits SERT, and is a 5-HT1a agonist, among other actions. We sought to compare the efficacy of vortioxetine versus an SSRI to enhance
sociability and reduce marble burying in mice. Occupancy of 5-HT1a receptors by vortioxetine in behavior-tested mice was subsequently measured. Since the
hormones oxytocin and corticosterone can shape behaviors and 5-HT1a governs their release, their levels in vortioxetine and vehicle treated groups were compared.
Methods: Adult male BTBR mice were used to examine the effects of blocking SERT with the highly specific SSRI citalopram versus vortioxetine, a multimodal
antidepressant, at a range of doses on social preferences and on repetitive burying. Vortioxetine (5 or 10 mg/kg) or citalopram (0.5, 5, or 50 mg/kg) were administered
by i.p. injection 30, 60 or 120 min before sociability tests, and 75, 105 or 165 min before marble burying tests. [*H] escitalopram was used to assess SERT occupancy,
while [*H] WAY-100635 was used for 5-HT1a receptor occupancy by ex vivo autoradiography. Serum hormone levels were measured using enzyme-linked
immunoassay kits and a microplate reader.

Results: In social interaction preference tests, vortioxetine (10 mg/kg) administered 30 min before testing enhanced social sniffing (p<0.05) relative to vehicle controls,
in contrast to citalopram, which lacked efficacy to do so at all doses. However, the sociability enhancing effect of vortioxetine was lost if administered 60 -120 min
before testing. Vortioxetine (10 mg/kg) and citalopram (50 mg/kg) significantly reduced marble burying (p<0.02) at all post-administration times measured. At 110 min
after administration, 10 mg/kg vortioxetine achieved occupancies (%) of 84 + 1, 31+ 12 and 80 + 5 of SERT, 5-HT+a and also 5-HT+sreceptors in various brain regions
with relatively high ligand binding densities. Oxytocin levels were slightly elevated (p <0.05) in vortioxetine and citalopram treated mice. Corticosterone levels did not
significantly differ among treatment groups following the behavior tests.

Conclusions: Overall, these findings indicate that both vortioxetine and citalopram have greater potential to suppress restrictive-repetitive behaviors than to enhance
sociability, at least in BTBR mice. Only vortioxetine enhanced social sniffing, albeit transiently.A Further investigation of vortioxetine as a potential treatment for core
autism symptoms in other mouse models would help to establish itsA potential as a therapeutic to ameliorate core autism symptoms.A Vortioxeting’s properties at other
5-HT receptor subtype targets might have also contributed to these effects.

106.018 Fronto-Striatal Anatomy, Dependent-Behavior, and Neuronal Activity in a Rat Model of Fragile X Syndrome
C. Golden’, S. Sonar?, H. Harony-Nicolas® and J. D. Buxbaumd, (1)2158370439, Icahn School of Medicine at Mount Sinai, New York, NY, (2)Psychiatry, Icahn School

of Medicine at Mount Sinai, New York, NY, (3)Seaver Autism Center for Research and Treatment, Icahn School of Medicine at Mount Sinai, New York, NY
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Background: Fragile X Syndrome (FXS) is a neurodevelopmental disorder that is considered to be a leading known monogenic cause of autism spectrum disorder
and the most common form of inherited mental retardation. FXS is caused by reduced expression in the Fragile X Mental Retardation Protein (FMRP), which is
encoded by the FMR1 gene. Patients are left with anatomical abnormalities in their fronto-striatal network, deficits in attention and executive function, which are fronto-
striatal-dependent behaviors, and dysfunctional recruitment of this network in an attentional task. Currently no pharmacological treatment for FXS is on the market.
There are few robust and replicated morphological, physiological, and behavioral findings from the Fmr1-KO mouse model of FXS, however, therapeutics that
successfully reversed negative symptoms in these mice have so far failed to prove efficacy in clinical studies. Potential therapies are more reliable if their therapeutic
effects can be replicated in two species before being progressed to clinical trials. Therefore, the field would benefit from a viable rat model. Rats have a more
developed prefrontal cortex (PFC), are faster at acquiring complex cognitive tasks that require the PFC, and have larger brains, which facilitate the study of morphology
and behavioral electrophysiology.

Objectives: Studies on the Fmr1-KO rat have the potential to extend observations from existing mouse models on the role of Fmrp in the function of a PFC-related
network and provide a better platform for development and evaluation of potential therapeutic strategies. Furthermore, since Fmrp is expressed throughout the brain
and a loss of Fmrp may differentially affect brain regions, it is important to study circuits such as the fronto-striatal circuit. This study will aim to test whether
insufficiency of Fmrp will cause disruption to the fronto-striatal cognitive network and lead to deficits in its morphology, activity, and dependent behaviors.

Methods: To test the effects of Fmrp loss on fronto-striatal circuit anatomy, this study will compare the regional volumes, dependent behaviors, and
electrophysiological function of this circuit between Fmr1-KO rats and wild type (WT) littermates. Volumetric analyses will be conducted using Magnetic Resonance
Imaging (MRI). The five-choice serial reaction time task (5-CSRTT), which tests the ability to correctly identify which of five ports has been briefly illuminated, will be
used to test attention. Neuronal activity will be examined by recording local field potentials (LFP) of fronto-striatal regions, the PFC, anterior cingulate cortex, and
nucleus accumbens, during the behavioral task.

Results: MRI data has been collected and analysis of these images using a pipeline, which performs automated nonbiased brain segmentation, is underway. Fmr1-KO
rats display attentional deficits during training on the 5-CSRTT, as evidenced by preliminary data, which show a decrease in accuracy and an increase in omission rate
(Figure 1). These deficits suggest that fronto-striatal-associated cognitive behavior is impaired in Fmrp-deficient rats. We are beginning to record LFPs during the 5-
CSRTT.

Conclusions: This multi-level approach will allow for a better understanding of neural mechanisms affected in FXS, with the potential of discovering a new type of
treatment target and providing an output measure for screening of potential therapies.

106.019 Functionalization of ASD Variants of PTEN in C. Elegans
T. A. McDiarmid’, P. Pavlidis?, D. Allan’, T. O’Connor', S. Bamji', C. Loewen', K. Haas" and C. Rankin', (1)University of British Columbia, Vancouver, BC, Canada,
(2)MSL and Department of Psychiatry, University of British Columbia, Vancouver, BC, Canada

Background: This study is part of a multi-model platform to functionalize Autism Spectrum Disorder (ASD) gene variants. A primary challenge in studying genes
associated with ASD is the lack of an in vivo system in which to rapidly and cost-effectively functionally validate and characterize the large number of candidate risk
genes. The sheer number of mutations associated with ASD and the time and money constraints associated with modeling ASD in mammals necessitates an
alternative approach.

Objectives: Use the high throughput capacity of Caenorhabditis elegans as an in vivo platform to functionally validate and characterize ASD-associated genes and their
variants.

Methods: We have identified a list of high confidence ASD-associated gene variants by combining evidence from >20 exome and whole genome sequence reports.
Here, we use our machine vision system, the Multi-Worm Tracker, to characterize morphology, locomotion, and habituation phenotypes of 99 strains of C. elegans
covering 87 ASD-associated gene orthologs. In parallel, we have created transgenic C. elegans each expressing a different ASD-associated de novo missense
mutation in PTEN in order to validate and assess the functional affects of these putatively pathogenic amino acid substitutions in vivo.

Results: This research has generated a large number of novel genotype to phenotype relationships that range from severe developmental delays and uncoordinated
movement to subtle deficits in sensory and learning behaviours, as well as detailed structure-function information indicating which ASD-associated PTEN variants are
strong function altering mutations.

Conclusions: This data will be a powerful in vivo tool to identify missense mutations in ASD-associated genes that impact protein function and induce dysfunction in a
well characterized neural system assay. Findings will inform future targeted in vivo studies in higher organisms and holds the potential of identifying novel therapeutic
targets for ameliorating the effects of ASD.

106.020 Functionalization of ASD Variants of PTEN in Rat and Xenopus
R. Dingwal', M. Edwards’, K. Post?, P. Pavlidis®, T. O'Connor?, C. Rankin’, D. Allan', C. Loewen’, S. Bamji and K. Haas’, (1)University of British Columbia,
Vancouver, BC, Canada, (2)University of British Columbia, Vancouver, BC, CANADA, (3)MSL and Department of Psychiatry, University of British Columbia,

Vancouver, BC, Canada
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Background: This study is part of a multi-model platform to functionalize Autism Spectrum Disorder (ASD) gene variants. One of the major challenges to
understanding the mechanistic causes of ASD is the high, and ever growing, number of associated genes. To date the research community’s approach of focusing on
one gene at a time using a limited set of very low-throughput assays has yielded potential cellular phenotypes for only a handful of genes. The complexity of this
problem is confounded by the identification of multiple mutations of the same ASD-associated genes, culminating in many thousands of gene variants currently without
functional phenotyping. A radically different approach is required in order to make significant headway in the near future.

Objectives: We have developed a multiple-platform approach combining high-throughput and high-resolution assays to test large numbers of ASD-associated genes
and their multiple variants inA Saccharomyces,A Drosophila,A C. elegans, Xenopus, and mammalian hippocampal culture model systems. We focused on the ASD-
associated gene PTEN (phosphatase and tensin homolog), a crucial negative regulator of the PI3K/mTOR pathway. In this presentation we discuss the impact of PTEN
variants identified as altering PTEN function in high-throughput assays on the morphological growth and synaptogenesis of rat primary hippocampal neurons and newly
differentiated neurons within the intact developing brain of Xenopus tadpoles.

Methods: We have expressed PTEN variants in primary neuron cultures with a PTEN knockdown background and describe effects on neuron morphology, synapse
number and balance. Using in vivo time-lapse two-photon imaging in awake, transparent Xenopus laevis tadpoles, we report the effects of PTEN variants expressed by
single-cell electroportation on the dendritic arbor growth of developing brain neurons.

Results: Rat hippocampal neurons overexpressing human WT PTEN demonstrate a decrease in spines and PSD95 puncta compared to controls, which is not
observed in neurons overexpressing the loss-of-function variants. RNAi knockdown of PTEN increased spine number, PSD95 puncta and soma size. These
phenotypes were not rescued by expressing loss-of-function human PTEN variants associated with ASD. In Xenopus, expression of ASD-associated variants induced
abnormal dendritic arbor growth phenotypes in vivo.

Conclusions: Our high-resolution assays of neuronal morphogenesis and synaptogenesis provide insight into the underlying pathophysiology and neural circuit
development abnormalities that may give rise to ASD.

106.021 Functionalization of ASD Variants of PTEN in Yeast and Fly

K. Post', K. Haas? B. Young?, P. Ganguly’, P. Pavlidis*, C. Rankin? S. Bamiji?, T. O’Connor?, D. Allan? and C. Loewen?, (1)University of British Columbia, Vancouver,
BC, CANADA, (2)University of British Columbia, Vancouver, BC, Canada, (3)Department of Cellular and Physiological Sciences, University of British Columbia,
Vancouver, BC, Canada, (4)MSL and Department of Psychiatry, University of British Columbia, Vancouver, BC, Canada

Background: This study is part of a multi-model platform to functionalize Autism Spectrum Disorder (ASD) gene variants. Through whole-exome sequencing efforts,
dozens of genes have been identified as strong candidate ASD risk genes. Multiple likely loss-of-function variants have been identified in all of these genes. The
research community is now faced with the daunting task of determining how multiple genes may contribute to ASD. Although several bioinformatic tools exist to predict
pathogenicity, it is uncertain how accurate these predictions are and impossible to understand the phenotype of each variant through these assays.

Objectives: To address this problem, a two-stage strategy was used to capitalize on high-throughput biological systems to screen for gene mutations most likely to
provide strong phenotypes that are then forwarded to secondary, slower throughput but higher resolution assays. The first gene chosen to be studied in this paradigm
was PTEN (phosphatase and tensin homolog) which is a crucial negative regulator of the PI3K/mTOR pathway.

Methods: Wildtype, human PTEN and its multiple variants, selected based on bioinformatics assessment of association with ASD or expression in the normal
population, were expressed in high-throughput assays in yeast and Drosophila. In yeast, Synthetic Genetic Array (SGA) technology was used to screen ~5,000 yeast
strains to identify deletion mutants that were sensitive to overexpression of wild type human PTEN. Strains identified through the yeast SGA with wildtype PTEN were
then used to assay the activity of over one hundred PTEN variants. Using GAL4-mediated human gene/variant expression in Drosophila, we identify gain of function
phenotypes and variants of altered function. Combined with assays for protein stability in both yeast and Drosophila, these experiments gave quantitative information
on variants that likely result in loss of PTEN function in vivo.

Results: From the original SGA screen, a small subset of yeast deletion strains were identified as having genetic interactions with wildtype PTEN. Through the creation
of a 'mini array' containing these deletion strains, it was possible to determine an interaction profile for each of the over one hundred PTEN variants selected for study.
The results from this screen were then compared to the stability data to identify PTEN variants with varying stability and interaction states as compared to wildtype.
Conclusions: Through these assays we were able to classify PTEN variants based on their protein stability, genetic interactions interactions, and effects on nervous
system function in an in vivo model. ASD-associated PTEN variants fell into distinct classes based on these measures. Results guided selection of variants for high-
resolution assays.

106.022 Integrity and Functionality of the Hypothalamic Oxytocin System and the Effect of Oxytocin Treatment in Two Rat Models for Autism

H. Harony-Nicolas’, M. Eliava?, L. Koro®, M. Riad®, C. Golden*, S. Wagner?, V. Grinevich® and J. D. Buxbaum’, (1)Seaver Autism Center for Research and Treatment,
Icahn School of Medicine at Mount Sinai, New York, NY, (2)German Cancer Research Center DKFZ, Heidelberg, Germany, (3)Psychiatry, Icahn School of Medicine at
Mount Sinai, New York, NY, (4)Icahn School of Medicine at Mount Sinai, New York, NY, (5)Neuroscience, University of Haifa, Haifa, Israel, (6)University of Heidelberg,
Heidelberg, Germany, Heidelberg, Germany
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Background: Social behavior deficits are a core symptom in autism spectrum disorder (ASD), which up to date have no pharmacological treatment. The hypothalamic
oxytocin (OXT) system is a well-known modulator of social behavior, which brought interest in using the OXT peptide to treat social behavioral deficits. Our studies in a
rat model for ASD, the Shank3-deficient rat, demonstrated that intracerebroventricular (1.C.V) OXT administration ameliorates attentional and social memory deficits.
Clinical trials of OXT in ASD produced equivocal results raising questions about (1) whether this equivocally is driven by the heterogeneity in ASD, where some ASD
subgroups may benefit better than others and (2) if the efficacy of OT treatment is dependent on the functionality of the OXT system and/or is sensitive to specific
developmental window. Addressing these questions is challenging due to the lack of predictive biomarkers to identity relevant subgroups that might be most helped by
OXT, and the lack of sufficient and diverse postmortem samples to determine how OXT-system is affected in different ASD subjects. Genetic animal models with
mutations in ASD-associated genes are powerful tool to help overcome these limitations, yet to date only few studies have employed these models to tackle these
limitations.

Objectives: We aim to determine the effect of ASD-associated mutations, specifically, Shank3 and Fmr1, on the integrity and functionality of the OXT hypothalamic
system and to assess the effect of OXT treatment on behavioral deficits, during different developmental stages, using rat models with Shank3 and Fmr1 mutations.
Methods: To assess the integrity of the OXT system, we are applying diaminobenzidine-based method and using anti-OXT antibodies to visualize oxytocin-expressing
cells within the hypothalamic periventricular nucleus (PVN) and their axonal projections to their target sites in the brain. To assess the functionality of the OXT system,
we are testing the levels of OXT in the peripheral blood, brain and, cerebrospinal fluid, using micor-dialysis, ELISA, and mass spectrometry techniques. To study the
effect of OXT administration on behavior, we use the social discrimination task and assess social recognition memory, which we found to be impaired in Shank3-deficits
rats. We test performance of the rats on this task, before and after oxytocin intracerebroventricular (I.C.V) or intranasal administration, during different developmental
periods.

Results: Our morphological analysis demonstrates that OXT-expressing neurons show increased OT immunoreactivity and dendritic swelling in Shank3-knockout (KO)
rats, and decreased number of OXT-expressing cells in Fmr1-KO rats. We see no changes in OXT peripheral blood levels in Shank3-deficits rats. Behaviorally, we
found that OXT I.C.V treatment during adulthood improves social-recognition memory deficits in Shank3-deficinet rats.

Conclusions: Our findings show that mutations in the Shank3 and Fmr1 genes disturb the integrity of the OXT hypothalamic system. Findings from Shank3-KO rats
suggest that OXT release is impaired and that this impairment is specific to oxytocin release within the brain. Altogether, this implies that treatment with OXT may be
beneficial in at least in two subset of individuals with ASD, with Shank3 and Fmr1 mutations, where the integrity of the OXT system could be potentially disturbed.

106.023 Learning Recapitulates Development at the Epigenetic Level Highlighting Regulatory Regions Relevant for Autism and Intellectual Disability
J. Koberstein', S. Poplawski2, T. Abel? and L. Peixoto®, (1)Washington State University, Spokane, WA, (2)University of Pennsylvania, Philadelphia, PA, (3)Elson S
Floyd College of Medicine, Washington State University, Spokane, WA

Background:

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder of high prevalence that clearly involves genetic risk factors. Most current approaches aimed at
identifying genetic risk factors in ASD focus on genes. However, most human disease-associated variants are located in regulatory regions that control gene
expression. As such, a great number of relevant ASD genetic variants likely lie within regulatory regions. Intellectual Disability (ID), which leads to learning impairments,
is the most common ASD comorbidity and the strongest predictor of poor prognosis. The genetic basis and underlying molecular mechanisms shared between learning
and ASD therefore hold insights into a key aspect of these disorder.

Epigenetic modifications and regulation of gene expression are necessary for learning. Functionally relevant regulatory regions are determined through epigenetic
modifications that define where chromatin is accessible in the genome. The connection between ASD and ID must be determined at least in part by epigenetic
modifications that can be measured through chromatin accessibility. Defining regulatory regions relevant to ASD based on learning dependent chromatin remodeling is
an unexplored yet potentially fruitful target for investigation.

Objectives:

The goal of this study was to determine which regulatory regions are recruited during memory consolidation and investigate whether they could highlight non-coding
regions with genetic links to ASD and ID.

Methods:

We used sonication of cross-linked chromatin followed by sequencing (Sono-seq) to define how learning affects chromatin accessibility genome-wide in mice. We
developed a new bioinformatics tool (DEScan) to uncover regulatory regions that show statistically significant differences in chromatin accessibility following learning.
We integrated our results with publicly available datasets from ENCODE and SFARI, to better define the relationship between learning regulated regions, mechanisms
of epigenetic regulation and known ASD linked genes.

Results:

Our results show that learning increases chromatin accessibility in 2,365 regulatory regions genome-wide (FDR <0.05). These learning regulated regions are bivalent
promoters associated with CpG islands and show a strong bias towards being accessible during development relative to adulthood (p<0.001). Enrichment for active
histone marks (H3K9ac, H3K4me2/3) within learning regulated regions is also higher for embryonic than postnatal datasets (p<0.05). Thus, our data shows that
learning increases chromatin accessibility of regulatory regions that are active during development. Learning regulated regions are also disproportionally associated
with known ASD genes (SFARI, p< 0.01). The enrichment was found at any SFARI gene evidence level, and the fold enrichment was higher at lower SFARI scores.
Learning regulated regions were associated with 15 forms of syndromic ASD that also present with ID.

Conclusions:

Overall our study suggests that the high comorbidity of ASD and ID could be based at least in part on the fact that learning relies on a subset of regulatory regions that
are also required for brain development. We also show that using epigenomic data obtained in mice is a viable strategy to highlight functionally relevant regulatory
regions to study the contribution of non-coding genetic variation to ASD. Future studies will focus on testing whether learning regulated regions harbor non-coding
genetic variants associated with ASD and ID.

106.024 Longitudinal Behavioural Study of Shank3 KO Mice Combined with Rnaseq Analyses Reveals New Candidate Modifier Genes for Autism
A. Ferhat', A. Biton? T. Bourgeron3 and E. Ey*, (1)Neuroscience, Institut Pasteur, Paris, France, (2)Institut Pasteur, Paris, France, (3)Université Paris Diderot, Paris,

France, (4)Neuroscience, Institut Pasteur, Paris, FRANCE
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Background:

Autism Spectrum disorders (ASD) are neurodevelopmental conditions affecting more than 1% of the population. Diagnosis is based on two main criteria: alteration of
social communication and interaction as well as repetitive and stereotyped behaviours (DSM-5). Among the ASD-risk genes, SHANK3 encodes a scaffolding protein at
the postsynaptic density (PSD) of glutamatergic synapses. A meta-analysis of SHANK mutations in ASD estimated that 1-2% of patients with ASD and intellectual
disability (ID) are carrying a de novo deleterious mutation in SHANK3. SHANK3 is also deleted in the vast majority of the patients with Phelan-McDermid syndrome
(PMS). Many patients carrying a mutation in SHANK3 or diagnosed with PMS show a worsening of the phenotype in adolescence or early adulthood (i.e. a behavioural
decline). Several laboratories have generated mouse models lacking Shank3 to understand the biological role of this protein, but none of these studies analysed the
progression of the phenotype during development.

Objectives:

In the present study, we tested whether a mouse model mutated in Shank3, namely Shank3Aex11 displayed a worsening of the phenotype when aging. We therefore
studied the stability of the phenotype in this mouse model by following the same individuals in adulthood, over their first year of life.

Methods:

The Shank3Aex11 mouse model carries a deletion of exon 11, involved in the SH3 domain (Src homology 3 domain). We characterised the same individuals at 3, 8
and 12 months of age. We tested homozygous wild-type, heterozygous and homozygous knock-out littermates of both sexes. We focused on locomotion/exploration,
social and stereotyped behaviours at the three times points. We conducted comparisons between genotypes at each times point, but also within genotypes over the
three time points. At twelve months of age, the brain from each animal was extracted and dissected. RNA sequencing was performed on four brain regions: cortex,
hippocampus, striatum and cerebellum.

Results:

At 3 months of age, the Shank3-KO mice displayed a significant decrease in locomotion, a significant increase in self-grooming, but mild impairments in social
interactions in comparison with wild-type littermates.

Between 3,8 and 12 months of age, 7 out of 12 males and 4 out of 12 female Shank3-KO mice displayed a worsening of the phenotype, with a drastic increase in self-
grooming. Interestingly, 4 males and 5 females Shank3-KO mice with a lower level of grooming at 3 months remained stable at 1 year. RNA sequencing data already
revealed several genes differentially expressed between wild-type littermate and Shank3-KO mice. These results point at some biological pathways that could be
influenced by the absence of Shank3. Further data on the comparison between the RNA level and the level of grooming will be presented.

Conclusions:

These data showed that some Shank3Aex11 mutant individual mice displayed a worsening of the phenotype, reminiscent to what is observed in patients carrying a
mutation in Shank3. These inter-individual variations remain to be better understood in order to identify spontaneous compensations. This should provide new
pathways for innovative knowledge-based treatments.

106.025 Loss of KCTD13 Decreases Hippocampal Synaptic Transmission Via the Small Gtpase RhoA

C. Ochoa Escamilla’, I. Filonova?, A. Walkerd, Z. Xuan3, A. J. Eisch?, J. Ellegood®, J. P. LerchS, H. E. Speed* and C. M. Powell’, (1)Neurology and Neurotherapeutics,
UT Southwestern, Dallas, TX, (2)UT Southwestern, Bedford, TX, (3)UT Southwestern, Dallas, TX, (4)University of Texas Southwestern Medical Center, Dallas, TX,
(5)Hospital for Sick Children, Toronto, ON, CANADA, (6)Mouse Imaging Centre, Hospital for Sick Children, Toronto, ON, Canada, (7)Neurology & Neurotherapeutics
and Psychiatry, The University of Texas Southwestern Medical Center, Dallas, TX

Background: Autism Spectrum Disorder (ASD) is a complex neurological disorder that affects brain function. Copy number variations (CNVs) are implicated in autism.
Deletions/duplications within the 16p11.2 chromosomal region are among the most frequent CNV's associated with neurodevelopmental disorders and are one of the
most prevalent CNVs in ASD. Deletions within this region are implicated in autism and intellectual disability (ID), whereas duplications are associated with
schizophrenia, bipolar, autism, and ID. Of the many genes within this CNV region, KCTD13 has been implicated in and hypothesized as a major driver of the
neuroanatomical and neurodevelopmental phenotypes. KCTD13 acts as an adaptor protein that forms a complex with the ubiquitin-ligase CUL3, an established autism
gene. Together KCTD13-CUL3 ubiquitinate RhoA, a small GTPase that regulates many cellular processes. Interestingly, the KCTD13-CUL3-RhoA interaction has been
implicated in contributing to brain size and connectivity in humans. However, little is known regarding the function of KCTD13, and its contribution to
neurodevelopmental phenotypes in the mammalian brain.

Objectives: In an effort to understand how loss of Kctd13 might contribute to 16p11.2 deletion pathology, we created a Kctd13 deletion mouse.

Methods: Kctd13 effects on synaptic transmission were determined using extracellular and intracellular recordings of neurons in area CA1 of hippocampus from acute
slices. CA1 neuronal morphology and spine density/morphology were analyzed using Golgi-Cox staining. Hippocampal lysate was tested biochemically for alterations in
total and active RhoA protein levels via western blots and G-LISA RhoA Activation Assay (Cytoskeleton) respectively. Incubation of acute slice in Rho inhibitors
occurred for 3.5 hours followed by extracellular and intracellular recordings of neurons in area CA1 of hippocampus.

Results: We have specifically deleted Kctd13 in mice and demonstrated reduced synaptic transmission correlated with decreased dendritic complexity and spine
density in area CA1 the hippocampus. These alterations in synaptic transmission also correlate with increased levels of the KCTD13/CUL3 ubiquitin ligase substrate
RhoA. Further, these synaptic phonotypes are reversed by selective RhoA inhibition in situ, confirming increased RhoA as the mechanism underlying reduced synaptic
transmission.

Conclusions: These findings implicate Kctd13 in neuronal alterations that may contribute to neuropsychiatric disorders. These data implicate a potential role for RhoA
as therapeutic target in disorders associated with deletion of KCTD13 including 16p11.2 deletion.

106.026 Low Empathy-like Behavior in MICE Associates with Impaired Sociability, Emotional Memory, Physiological Stress Reactivity, and Variations
in Neurobiological Regulations

G. Laviola', V. Carito?, F. Zoratto’, M. Fiore* and S. Macri®, (1)Istituto Superiore di Sanita, Roma, Italy, (2)Neurobiology, National Research Council, Rome, Italy,

(3)BCN, Istituto Superiore Sanita, Rome, Italy, (4)Neurobiology, Rome, Italy, (5)Istituto Superiore Sanita, Rome, Italy



27

28

29

Background: Deficits in empathy, in the form of limited prosociality have been proposed to constitute a hallmark of highly prevalent child and adolescent psychiatric
disturbance. Additional indices of conduct disorder are constituted by a limited sensitivity to punishment, shallow or deficient affect and reduced physiological reactivity
to environmental stressors.

Objectives: Empathy has been reliably addressed in preclinical models through the evaluation of the social transmission of emotional states (physiological state
matching): specifically, mice exposed to a painful stimulus display a higher response if in the presence of familiar individual experiencing a higher degree of discomfort,
than in isolation. In the present study, we investigated whether a reduction of empathy can be considered a predictor of reduced sociality, sensitivity to punishment, and
physiological stress reactivity.

Methods: To this aim, we first evaluated empathy-like behavior in a large group of Balb/cJ mice and then discretized their values in four quartiles. The first (high
empathy) and the last (low empathy) quartile constituted the experimental population.

Results: indicate that low-empathy mice are characterized by reduced sociability, impaired memory of negative events, and dampened hypothalamic-pituitary-
adrenocortical reactivity to external stressors. Furthermore, we show that low empathy mice exhibit elevated concentrations of oxytocin and vasopressin as well as
reduced density of BDNF receptors in selected brain areas.

Conclusions: Thus, not only do present results translate to the preclinical investigation of psychiatric disturbances, but also they can contribute to the study of empathy
in terms of its adaptive significance.

106.027 Maternal Allergic Asthma during Gestation Leads to Elevated Inflammatory Cytokines in the Fetal Brain
H. K. Hughes', D. Rose’, H. Yang? M. Careaga?, J. Schwartzer* and P. Ashwoodb, (1)UC Davis M.I.N.D. Institute, Sacramento, CA, (2)UCD MIND institute,
Sacramento, CA, (3)UC Davis/MIND Institute, Sacramento, CA, (4)Mount Holyoke College, South Hadley, MA, (5)UC Davis, Sacramento, CA

Background: Maternal infection during gestation is a well-established risk factor for neurodevelopmental disorders in offspring, including autism spectrum disorders
(ASD). Most preclinical investigations of these risks have focused on specific responses to bacterial or viral pathogens, however data suggests that the increased risk
for ASD is generally associated with maternal immune activation (MIA), specifically increases in pro-inflammatory cytokines during gestation. While MIA animal studies
have traditionally focused on one arm of the immune response, allergic responses during gestation characterized by increased T-helper 2(Tn2) cytokines have recently
been shown to alter offspring behavior. We hypothesized that MIA associated with asthma and allergies may also elicit changes in offspring immune responses in the
brain.

Objectives: Previous MIA investigations specific to a maternal immune response to pathogens have found that MIA increases pro-inflammatory cytokines in the fetal
brain compartment. We sought to determine whether activation of the allergic/Tn2 arm of the immune system during gestation would elicit differential immune
responses in the fetal brain.

Methods: C57 dams were sensitized by exposures to ovalbumin (OVA) prior to pregnancy, then exposed to either aerosolized OVA or PBS-vehicle repeatedly
throughout gestation until embryonic day (E)17.5, at which time fetal brains and maternal sera were collected and processed for cytokine analysis via multiplex
technology.

Results: Significant elevations of inflammatory cytokines were present in fetal brains from mothers exposed to aerosolized OVA during gestation compared to vehicle
control exposed dams. These cytokines included interleukin (IL)-1alpha, IL-1beta, IL-2, IL-7 and IL-9 (p<0.001). Elevated levels of chemokines were also present,
including chemokine (C-X-C motif) ligand (CXCR)-1, chemokine (C-C motif) ligand (CCL)-3 and CCL5 (p<0.01). Fetal brain cytokines positively correlated with
gestational maternal sera cytokine levels that are associated with an allergic asthma phenotype.

Conclusions: We demonstrated that the maternal immune responses associated with an allergic Tn2-skewed inflammation during the gestation period in mice lead to
significant increases in fetal brain cytokine responses. Our findings provide support that activation of the immune response associated with allergies or asthma during
gestation may alter neurobiology and subsequently contribute to the development of neurodevelopmental disorders, including ASD.

106.028 Placental Group B Streptococcus Infection: Sex Specific Inflammatory Response and Autistic-like Traits in Male Offspring
M. J. Allard!, C. Guiraut!, M. Descoteaux?, L. Tremblay? M. Lepage?, L. C. Fortier® and G. Sébire’, (1)McGill University, Montreal, QC, Canada, (2)Université de

Sherbrooke, Sherbrooke, QC, Canada, (3)Microbiology and infectious diseases, Université de Sherbrooke, Sherbrooke, QC, Canada

Background: Group B Streptococcus (GBS) infection is one of the major causes of chorioamnionitis, which is a risk factor for preterm birth and autism spectrum
disorder (ASD). Chorioamnionitis affects the placental synthesis of neurotrophic factors, and triggers the release of neurotoxic inflammatory mediators, such as
interleukin-1 (IL-1), which might disrupt myelinated neuroglial fiber tracts. We previously showed, using a new rat model, that GBS-induced maternal infection leads to
sex-specific forebrain injuries and ASD-like traits in the offspring. Male offspring from GBS-exposed dams presented developmental impairments characterized by
ASD-like behaviors with defective: communication, social interactions, and sensory integration. GBS-exposed dams displayed chorioamnionitis characterized by a
higher infiltration of polymorphonuclear cells in male than female (Allard et al., Autism Research, 2016). Our hypothesis is that maternal exposure to GBS impacts the
placenta through an IL-1 driven inflammatory response leading to brain injuries and ASD-like traits in the offspring.

Objectives: To characterize GBS-induced inflammation on the placenta, and its specific effects on the offspring’ developing brain.

Methods: A Lewis dams were inoculated intraperitoneally on gestational day 19 with live serotype la GBS (108 CFU). Caesarian-sections were performed at multiple
time points following the infection to collect placentas, and maternal and fetal blood samples. The maternofetal inflammatory response was studied by ELISA and
immunohistochemistry. Behavioral tests were performed from postnatal day (P)7 to P40 to assess ASD-like behaviors. Brains were collected at P40 for histological
studies. Magnetic resonance imaging and diffusion weighted imaging were performed on young adult rats.

Results: GBS placentas were infected, but did not result in pups’ infection. Following GBS infection, increased titers of IL-1f were detected in maternal blood, male
placentas, and male fetuses’ blood, vs control tissues. At P40, GBS-exposed males showed a reduced thickness of the external capsule, of the frontal neocortex and of
the corpus callosum, with a decreased mean fractional anisotropy in the anterior part of the corpus callosum. Increased hippocampus areas and increased thickness of
the cingulum were also measured in GBS-exposed males at P40, compared to male controls. None of these differences were observed in GBS-exposed females.
Placental inflammation and forebrain injuries will be further characterized by ongoing studies.

Conclusions: Exposure to live GBS induces maternofetal immune activation resulting in neurodevelopmental abnormalities recapitulating those of human ASD,
including sex dichotomy and behavioral phenotype. Our findings pave the way towards the use of IL-1 blockade in therapeutic trials aimed to prevent ASD arising from
GBS infection, a common and modifiable gestational environmental factor.

106.029 Polygenic Contribution of the Transcription Factors Gtf2i and Gtf2ird1 of the William’s Syndrome Critical Region to Produce Disease Relevant
Phenotypes

N. D. Kopp and J. Dougherty, Genetics, Washington University School of Medicine, St. Louis, MO
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Background:

Chromosome region 7q11.23 contains dosage-sensitive genes that affect social behavior. The duplication of the region is associated with autism spectrum disorders
(ASDs), whereas the reciprocal deletion causes William’s syndrome (WS), a neurodevelopmental disorder characterized by increased social motivation but impaired
social interactions. There are 28 genes present at the locus making genotype-phenotype correlations difficult to discern, and it is possible that more than one gene in
the locus contribute to the social phenotype. Human and mouse studies have highlighted two paralogous transcription factors, GTF2/ and GTF2IRD1, as contributing to
the social and anxiety phenotypes. However, prior mouse models that studied these genes individually failed to test the impact of epistatic genetic interactions.

A Objectives:

Using newly developed mouse models, we aim to test the hypothesis that the two transcription factors, Gtf2i and Gtf2ird1, interact genetically to affect behaviors related
to ASD and WS.

Methods:

We have generated two knockout mouse lines, Gtf2i*- and Gtf2ird 1+, using the CRISPR/Cas9 system. Crossing these two lines yields four genotypes in the offspring:
wild type, Gtf2i**, Gtf2ird1*-, and Gtf2i*"/Gtf2ird1* double mutants. A cohort of these animals (n=83) was run through a battery of behavior tests to assess
developmental behaviors, such as maternal separation induced ultrasonic vocalization (USV) and juvenile play, and adult behaviors, such as the sensorimotor battery,
open-field, social approach, marble burying, object recognition, T-maze, and tube-test of social dominance. This breeding scheme allows us to determine the main
effects of each gene as well as test for genetic interaction between the genes on behavioral performance.

Results:

We show that each gene has a main effect on certain behaviors, but there also exists behaviors that are affected by the interaction of the two genes. During
development we see that Gtf2i mainly affects the pitch at which pups emit USVs, but that Gtf2i and Gtf2ird1 interact to affect the duration of the USVs. Furthermore, in
adulthood we see that Gtf2i mutation alone is sufficient to induce hyper-activity, while Gtf2ird1 mutation alone is sufficient for anxiety-like phenotypes in the open field.
Interestingly, we see genetic interactions on multiple behaviors including balance of the mice in the ledge task, and the number of marbles buried during a task of
repetitive digging behavior. Finally, we see robust interaction in a social phenotype, the tube test, where only the double mutant mice show a subordinate phenotype.
Conclusions:

Using newly developed mouse lines we have shown that two transcription factors located within a region that is associated with two developmental disorders (ASDs
and WS) contribute individually to specific phenotypes such as anxiety and hyperactivity but also interact to affect social and motor behaviors, suggesting the related
human disorders may also be polygenic in etiology.

106.030 Preliminary Characterization of Dosage Effects of UBE3A on Cognitive and Motor Phenotypes in Mouse Models
N. Buscher’, N. A. Copping’, M. C. Pride’, S. V. Dindot? and J. L. Silverman?, (1)UC Davis, Sacramento, CA, (2)Texas A&M University, College Station, TX, (3)MIND

Institute and Department of Psychiatry and Behavioral Sciences, University of California Davis School of Medicine, Sacramento, CA

Background: The ubiquitin protein ligase E3A gene (UBE3A) is located in the 15q11-q13 region of the genome. Mutations within this region have been associated with
various types of neurodevelopmental disorders, which suggests UBE3A is dosage-sensitive (Beaudet, 2011; McNamara & Isles, 2013). Maternally derived deletions,
mutations, or epimutations that lead to a loss of expression or function of UBE3A cause Angelman syndrome (AS, Jiang et al., 1999), while elevated UBE3A is
hypothesized to cause Dup15q syndrome. The discovery of a patient with a severe developmental delay contributed to the idea of gene-dosage effects. In this case
study, a maternally inherited 129 Kb duplication in chromosome region 15q11.2 encompassing only the UBE3A gene was described (Noor et al., 2015). Studies of
(D)UBE3a in Drosophila (Ferdousy et al., 2011; Hope et al., 2016; Jensen et al., 2013) and rodent models (Daily et al., 2011; Hethorn et al., 2015; Huang et al., 2013)
further corroborates the theory.

Objectives: The present experiments were designed to evaluate cognitive and motor phenotypes in mice with mutated Ube3a (deletion), similar to AS, or increased
Ube3a (overexpression), modeling Dup15q syndrome. These domains were chosen due to the phenotypic profile of individuals with AS and Dup15q, which includes
deficits in motor abilities, coordination, gait, ataxia and intellectual disabilities. Behaviorally, beam walking, rotarod and open field were utilized to test motoric
abnormalities. The touchscreen spatial reversal task was chosen due to its conceptual and technical similarities to the NIH Toolbox battery used for testing cognitive
functions in children with minimal demand on motor abilities (Silverman et al., 2013).

Methods: Breeding pairs were acquired from The Jackson Laboratory. Mice were bred in a conventional mouse vivarium at the University of California Davis School of
Medicine in Sacramento. Motor assays (beam walking, rotarod and open field) were run according to previously published methods (Silverman et al., 2011; Stanley et
al., 2005; Wohr et al., 2013). Spatial reversal was tested in the automated Bussey-Saksida touchscreen system for mice (Campden Instruments Ltd/Lafayette
Instruments, Lafayette, IL, USA), using a procedure slightly modified from the methods described previously (Buscher et al., 2016; McTighe et al., 2009).

Results: Ube3a mutant mice displayed deficits in open field, rotarod and beam walking when compared to their WT littermates. Our data replicate and extend prior
findings (Bruinsma et al., 2015; Huang et al., 2013). Preliminary data indicate impaired touchscreen training for spatial reversal in Ube3a mutants by requiring more
days to reach criteria in each training phase compared to WT littermates. No genotype differences were detected in Ube3aoverexpressing mice on motor tasks, while
spatial reversal data is currently being analyzed.

Conclusions: The current results suggest a dosage-sensitive effect of Ube3a mutations on behavior indicating that an optimal dose of Ube3a is required for typical
motoric and cognitive flexibility. Importantly, the current findings can and will be utilized as outcome measures for preclinical pharmacological and stem cell-delivered
genetic intervention strategies.

106.031 Preliminary Seizure Susceptibility and Threshold Characterization in Mouse Models Relevant to Angelman Syndrome and Chromosome
15911.2-13 Duplications

N. A. Copping’, N. Buscher!, J. A. Foster?, J. P. Lerch3, J. Ellegood?, D. Zolkowska®, S. V. Dindot® and J. L. Silverman’, (1)UC Davis, Sacramento, CA, (2)Psychiatry &
Behavioural Neurosciences, McMaster University, Hamilton, ON, Canada, (3)Mouse Imaging Centre, Hospital for Sick Children, Toronto, ON, Canada, (4)Hospital for
Sick Children, Toronto, ON, CANADA, (5)University of California, Davis, Sacramento, CA, (6)Texas A&M University, College Station, TX, (7)MIND Institute and

Department of Psychiatry and Behavioral Sciences, University of California Davis School of Medicine, Sacramento, CA
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Background: Maternally derived duplications or triplications of 15q11.2-q13 (Dup15q) are one of the most common genetic variations associated with autism spectrum
disorder (ASD) detected in ~1-3% of cases (Glessner et al., 2009; Pinto et al., 2010; Moreno-De-Luca et al., 2013) and are characterized by seizures, developmental
delay, and minor dysmorphic features (Finucane et al., 1993, Bolton et al., 2001; Urraca et al., 2013). The severity of symptoms correlates with the number of copies of
the region with interstitial duplications, causing mild to moderate phenotypes, and isodicentric duplications, associated with severe phenotypes. Angelman Syndrome
(AS)is arare (1in 15,000 births) neurologic disorder characterized by a wide range of symptoms including intellectual disabilities, lack of speech, ataxia, and seizures
(Williams et al., 2006; Jiang et al., 1998). Both AS and Dup15q are believed to be caused by the loss or overexpression, respectively, of the ubiquitin protein ligase E3A
(UBE3A) (Beaudet, 2011; McNamara & Isles, 2013). While divergent in gene dosage of UBE3A, both neurodevelopmental disorders exhibit high incidence of seizures.
Objectives: The present experiments were designed to evaluate seizure phenotypes, seizure susceptibility and threshold in mutant mouse models of Dup15q and AS.
To identify neuroanatomical phenotypes in these mouse models magnetic resonance imaging (MRI) was used.

Methods: Breeding pairs were purchased from The Jackson Laboratory. Mice were bred in a conventional mouse vivarium at the University of California Davis School
of Medicine. We quantified spontaneous seizure occurrence through video recordings and EEG in a home-cage environment. In cases where no spontaneous seizures
were observed, we tested the threshold of inducible seizures by latencies to myoclonic jerk, generalized clonic-tonic seizure, and tonic extension or death using
chemoconvulsants (pentylenetetrazole [40-80 mg/kg] and/or kainite acid [20-40 mg/kg]) and/or the Ugo Basile electroconvulsive device. Whole brains were harvested
from an independent cohort of mice, and ex-vivo structural MRI was performed to identify volume changes in different brain regions associated with seizure
susceptibility, as previously described (Ellegood et al., 2015).

Results: No spontaneous seizures were observed in mice with deletions or overexpression of Ube3a. Ube3a overexpression mice did, however, exhibit faster onset to
generalized clonic seizure and reduced latencies to tonic extension and death. Both deletion and overexpressing Ube3a mutant mice showed smaller hippocampal
volume (p<0.05) when compared to WT controls. Data are currently being collected for seizure susceptibility in mutant mice with deletions in Ube3a.

Conclusions: We detected significant outcomes due to the level of expression of Ube3a on a variety of seizure parameters as well as neuroanatomical measures,
suggesting that these mouse models are useful preclinical tools for studying neurobiological mechanisms behind epilepsy and seizure impairments in Dup15q, AS, and
ASD.

106.032 SHANK3 Deletion and Related Phenotypes in Chinese Children with Autism and shank3-KO Zebrafish Display Autistic-like Behaviours
C. Liu", C. Hu?, B. Zhou? and X. Xu?, (1)Division of Child Health Care, Children’s Hospital of Fudan University, Shanghai, China, (2)Children's Hospital of Fudan
University, Shanghai, China

Background: Autism spectrum disorder (ASD) is well known as a heritable, debilitating neurodevelopmental disorder manifesting in early development. A mount of
studies showed that SHANK3 gene had a strong causal relationship with ASD and/or 22q13.3 deletion syndrome. However, the data of Chinese ASD patients with
SHANKS3 deletion is insufficient and the mechanism is not clear.

Objectives: N/A

Methods: MLPA and Sanger sequencing were carried out to confirm the SHANK3 deficiency of Chinese children. Moreover, systematic and comprehensive
evaluations were performed to Chinese-specific features. In addition, shank3 was knock-out (KO) using a CRISPR/Cas9 system in zebrafish to build a transgenic
zebrafish model.

Results: As to the patients, six participants lacked the whole gene of SHANK3 with 22q13.3 deletions ranging in size from 55 kb to 4.8 Mb and three participants with
de novo SHANKS mutation were included. They were characterized by high rates (100%) of ASD, developmental delay, hypotonia, several dysmorphologies and
perception abreaction. New and rare features were also viewed in this study: ectropion of nostril sparse hair, ankle deformity, whole-body hairy, hanked-3-lap arms,
snaggletoothed or extra teeth and unusual-dehydrated skin, and extreme hyperactivity/self-sitimulation. As to the zebrafish model, the shank3-KO zebrafish displayed
varying degrees of developmental retardation compared with the wild-type zebrafish, such as ventral curled body, less melanin, less somites and so on. Moreover, the
homozygous zebrafish were more significant than the heterozygotes. What's more, in zebrafish social interaction test, shank3-KO zebrafish showed less interest
exploring conspecific zebrafish both in swimming distance ratio and swimming time ratio. Furthermore, in zebrafish social preference test, shank3-KO zebrafish
displayed reduced polarization of fish shoals, looser and larger schools, and higher percentage of fish leaving the group and spending time outside the shoal which
implied a disorganized social structure. In addition to social deficits, the trace pattern analysis of zebrafish found several obvious behavioral stereotypies, such as
repetitive, stereotypic “repeated self-rotation” swimming behavior.

Conclusions: A In our study, the severity of intellectual, hypotonia, and speech impairments were seen in SHANK3 deficiency which highlighted the prominence of
SHANKS in ASD. Zebrafish, a typical animal model, will play a critical role in further studying the relationship between phenotype and genotype of ASD and insighting
into the molecular mechanisms underlying the clinical heterogeneity of ASD.

106.033 Social and Non-Social Reward in Mouse Models of Autism
C. Weichselbaum’, S. E. Maloney?, K. B. McCullough? and J. Dougherty?, (1)Psychiatry and Genetics, Washington University School of Medicine, St. Louis, MO,
(2)Genetics, Washington University School of Medicine, St. Louis, MO
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Background:

The social motivation theory of autism posits that social interaction may be less rewarding for individuals with ASD than typically-developing individuals. However, it has
also been suggested that reward processing may be affected more globally in ASD. Mouse models present a promising opportunity to explore how these competing
explanations may apply in a variety of ASD etiologies, including ASD-associated genetic mutations. The Fmr1 knockout mouse model of Fragile X Syndrome has been
previously shown to exhibit deficits in reward learning, and here we extend these findings to several other genetic models including Celf6 and Nf1 mutants, representing
an ASD candidate gene and syndromic form of ASD respectively.

Objectives:

We employed the conditioned place preference assay to measure reward learning in several genetic mouse models of ASD, with the goal of establishing whether any
deficits are global or specific to social rewards.

Methods:

In the conditioned place preference assay, mice are conditioned to associate one side of a three-chamber apparatus with a particular reward. Time spent on this side of
the apparatus is compared before and after conditioning, and a significant increase indicates that the animal was sufficiently rewarded to learn the association. To
assess non-social reward, we injected the mice with cocaine on the conditioned side and saline on the opposite side. Acute locomotor sensitization to cocaine was also
measured by total distance traveled in the drug-paired side on each day of conditioning. A social reward version of this task is ongoing, in which mice are exposed to
social interaction instead of cocaine.

Results:

Consistent with the global reward impairment hypothesis, cocaine conditioning was not observed in the Celf6 knockout line, indicating a general lack of reward
response. Celf6 knockout mice did not show a significant preference for the cocaine-associated chamber after three days of conditioning, in contrast to wildtype
littermates. They also did not exhibit typical cocaine sensitization during conditioning, suggesting a lack of acute response to the reward. We also examined reward
conditioning and acute responses in the Nf1+/- model of neurofibromatosis, a syndromic form of ASD.

Conclusions:

We have confirmed global reward learning abnormalities among a subset of genetic mouse models, suggesting that reward deficits in ASD may exist beyond impaired
social motivation.

106.034 Sulforaphane Improved Social Communication Impairment with Upregulation of Gabaergic Pathway in Cerebral Cortex of Valproic Acid
Induced Autism

K. F. Chau’, W. Yang?, A. Y. T. Choi® and C. W. Chan?, (1)The Chinese University of Hong Kong, Hong Kong, Hong Kong, (2)The Chinese University of Hong Kong,
Hong Kong, Hong Kong, (3)School of Chinese Medicine, The Chinese University of Hong Kong, Hong Kong, Hong Kong, (4)School of Chinese Medicine, The Chinese
University of Hong Kong, Hong Kong, Hong Kong

Background: Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that is characterized by deficits in social communication, and restricted repetitive
pattern of behavior. The etiology of ASD has not yet been defined due to its multiple factors. Valproic acid (VPA), which is for treating epilepsy and depression, has
been reported to induce ASD by prenatal exposure in clinical cases and animal model. Current pharmacotherapies are still in clinical trial stages. Sulforaphane (SFN),
which is an isothiocyanate derived from vegetables like broccoli, has been showed to ameliorate the social communication impairment in clinical trial. Our previous
research demonstrated that that SFN can ameliorate of social impairment in VPA induced mouse model. However, the possible mechanism has not been realized yet.
Objectives: This study aimed to investigate the mechanism of SFN effects on VPA mouse model. Besides, the pathway will be studied in respect to the pathogenesis
and treatment of ASD.

Methods: Pregnant BALB/c albino mice were injected intraperitoneally with VPA (600 mg/kg) on embryonic day 12.5, while the PBS group mothers were given with
PBS as control group. On postnatal day 28, male pups from VPA-injected mothers were verified the autistic feature by three chambers sociability test. Mice with autistic
feature were randomly assigned into SFN treatment group and VPA group. The SFN treatment group (VPA-SFN) mice was given with SFN (3.854 mg/kg/day) by oral
gavage; while the VPA and PBS group were fed with saline (VPA-SAL). All groups were fed daily for 22 days. All mice were euthanized on postnatal day 50 and the
cerebral cortices were harvested to perform Western Blot and immunohistochemistry analysis of presynaptic glutamic decarboxylase GAD67 and GABAergic receptors
including GABRa1, GABRa5 and GABRp2.

Results: For presynaptic protein, the protein levels of GAD67 were significantly repressed by 77.1% (p < 0.05) in VPA mice as compared with PBS group. SFN group
showed up-regulation of GAD67 (26.4%, p < 0.05) respective to VPA mice. For postsynaptic receptors, expression levels of GABRa1, GABRa5 and GABRB2 were
down-regulated by 29.2% (p < 0.05), 15.4% (p < 0.01) and 33.0% (p < 0.05) significantly in VPA group, while in SFN treatment group, expression levels were rescued
by 17.7% (p< 0.05), 71.9% (p<0.05) (comparable to PBS group), and 44.3% (p<0.01) respectively. In the fluorescent histochemistry, SFN treated mice showed intense
signals of GAD67, GABRA1 GABRA5 GABRB2 in cerebral cortex, similar to PBS group but less signals in VPA group.

Conclusions: Sulforaphane ameliorates the inhibition of GABAergic proteins in valproic acid induced autistic mice.

106.035 The Association of ASD-like Behavior, Inflammatory Signaling, and Oxidative Stress Cascades in Semaphorin 3F KO Mice

G. Barnes, E. Gozal and R. Jagadapillai, University of Louisville School of Medicine, Louisville, KY
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Background: The neuropathology of all neural circuits in ASD are dependent on changes in functional connectivity via the excitation/inhibition (E/I) ratio. The changes
in E/l ratio impact routine neurotransmission, synaptic plasticity, and network function. We were the first to publish an extensive investigation of an animal model of
autism and epilepsy (Barnes et al., 2009). The semaphorin/neuropilin gene family, an ASD associated set of genes, are guidance cues that control processes and cell
motility in a wide variety of tissues including the CNS, heart, lung, kidney, and immune system. In the developing brain, these cues control interneuron migration/cell
numbers, regulate neurite outgrowth (axon/dendrite), and control both GABA/excitatory synaptogenesis.

Objectives: The objective was to define the associations between inflammation, oxidative stress, and ASD-like behaviors.

Methods: Several groups, including our own, have noted behavioral phenotypes consistent with autism in both the semaphorin 3F and neuropilin 2 (NRP2) knockout
mice. Since we observed decreased cell numbers of fast spiking Parv+ interneurons in NRP2 KO mice, we created cell specific knockouts of the ligand Semaphorin 3F
(Sema 3F). The interneuron cell numbers, behaviors, inflammatory cascades, and oxidative stress signaling were investigated in these mice.

Results: Similar to NRP2 KO mice, the interneuron specific but not excitatory neuron specific knockout of Sema 3F had decreases in Parv+ and NPY+ interneuron and
increased epileptogenesis. As a group, these animals had decreased social behaviors and increased repetitive behaviors compared to wild type littermates. The Sema
3F-NRP2 system signals through the NADPH oxidase MICAL1/2/3 to control the rac/rho mediated growth cone collapse via CRMP2. Interestingly, Judy Atwater and
colleagues at the UC Davis MIND institute detected an auto-antibody against CRMP2 among the maternal inflammatory response which correlated with an ASD
diagnosis. The staining for oxidative stress markers (4HNE, DHE), INOS, and 3-nitrotyrosine (markers of inflammation) suggest increased products both within the glia
and neurons of the interneuron specific Sema 3F conditional KO mouse. At least one marker of microglial activation Iba1 is increased in these same mice.
Conclusions:

Thus, although this is a single ASD associated gene KO mouse, these data strongly suggest that genetic mouse models of autism with markers of inflammation will be
an excellent tool to investigate the role of genomics, environmental factors influencing the immune system (metals, obesity), clinical endophenotypes, and metabolic
conditions. Most importantly, these models and others can define molecular mechanisms influencing the interactions among organ systems contributing to ASD brain
dysfunction.

36 106.036 The Effects of Maternal High Fat Diet on Behavioral Measures in C57BL/6J and BTBR T+ Itpr3tf/J Offspring.
K. K. Chadman' and L. A. Leone?, (1)New York State Institute for Basic Research, Staten Island, NY, (2)Institute of Basic Research in Developmental Disabilities,
Staten Island, NY

Background: The etiology for most cases of autism spectrum disorder (ASD) is unknown at this time. There is strong evidence for the genetic role in ASD but
environmental factors also have a modifying role. One potential environmental factor is the maternal diet during pregnancy. Obesity before and during prenatal
development increases the vulnerability of affective disorders including schizophrenia and ASD. Prenatal maternal obesity has been shown to be a risk factor for ASD
and other developmental disabilities (Krakowiak et al. Pediatrics 2012;129;e1121),

Objectives: The objective of these experiments was to determine if a maternal high fat diet increases autistic-like behaviors in the offspring. A commonly used inbred
mouse strain, C57BL/6J and a mouse model of ASD, the BTBR T* /tpr3/J (BTBR) were used.

Methods: Female mice were placed on either a high fat diet (60 kcal% fat D12492, Research Diets Inc, NJ) or a control diet (45 kcal% fat D12451, Research Diets Inc,
NJ) for 2 weeks and then mated. The dams remained on the diet through weaning and then were placed on regular mouse chow. Both male and female offspring were
behaviorally phenotyped as adults. One female and male per litter were used in up to four tests, each test at least 2 days apart.

Results: Preliminary data suggests that the prenatal high fat diet lowered the sociability in male C57BL/6J mice and to a lesser extent in the female C57BL/6J mice as
well. The trend was the opposite in the BTBR mice where the controls were less social than the mice prenatally exposed to the high fat diet. The high fat diet did not
have affect anxiety-like behavior the BTBR mice and the C57BL/6J male mice, but increased anxiety-like behavior in the C57BL/6J female mice. The high fat diet did
not affect anxiety-like behavior, motor behavior, or exploratory behavior in the offspring.

Conclusions: Maternal obesity is a risk factor for ASD and the preliminary data demonstrated changes in social behavior and anxiety-like behavior that was both strain
and sex dependent.

37 106.037 Toll-like Receptor-Selective Placental Vulnerability, Fetal Brain Impairment, and Post-Natal Behavioral Deficits in Mouse Models of
Neurodevelopmental Disorder

A. R. Narayan', M. L. Kielhold", B. A. Babineau’, H. M. Moon’, K. M. Correa’, V. Saravanapandian’, G. Subramanyam’, T. Cisneros?, P. A. Carpentier', M. Rivera’
and T. D. Palmer!, (1)Neurosurgery, Stanford University, Palo Alto, CA, (2)lmmunology, Stanford University, Palo Alto, CA

Background:

Neurodevelopmental disorders (NDD), such as autism and schizophrenia have a diverse and multi-faceted etiology that is poorly understood, though epidemiological
studies suggest that environmental risks such as prenatal infections or other gestational immune events correlate with increased NDD risk. Innate immune responses
are evoked by toll-like receptor (TLR)-dependent signaling pathways. Both bacterial- (TLR4-selective) and viral- (TLR3-selective) mimetic-mediated maternal immune
challenges have been shown to result in brain and behavioral changes (as reviewed by Meyer 2014), however, differences in methodologies prevent the direct
comparison of the TLR-selective effects.

Objectives:

Previously, we demonstrated that a TLR4-selective insult at embryonic day 12.5 (E12.5) has adverse effects on fetal and placental health, proliferation of radial glial
cells, altered cortical laminar patterning in the adult and behavioral deficits (Carpentier et. al 2013). Here, we aim to directly determine the differential effects of TLR3-
and TLR4-selective agonists on a similar set of assays.

Methods:

Pregnant mice were challenged with a TLR3- or TLR4-selective insult on E12.5 and placental pathology and pregnancy outcomes were evaluated by quantifying tissue
necrosis and fetal survival, respectively. Neocortical alterations in the developing fetuses were examined via immunohistochemistry for markers of cell proliferation and
neural progenitor cell populations. Finally, behavioral outcomes were measured using tasks that evaluate behaviors analogous to the symptoms of NDDs, including pup
ultrasonic vocalizations, juvenile play, social approach, and pre-pulse inhibition.

Results:

Our results indicate that bacterial and viral immune insults differentially affect placental health, fetal viability and early embryonic brain development. Post-natal
behavioral outcomes also appear divergent with the TLR3-mediated insult leading to a more pronounced behavioral phenotype in the offspring.

Conclusions:

These findings suggest that specific immune events create differential outcomes for the health of the placenta and fetus and lead to distinct changes in cortical
patterning which can ultimately manifest as unique behavioral symptoms. Our results have implications for understanding how similar environmental insults may lead to
distinct developmental disorders or contribute to the heterogeneity of a specific condition.
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107.038 A Longitudinal Study of Gestures Used By Mothers of Infant Siblings of Children with Autism Spectrum Disorder
P. Shah', A. B. Choi2, M. Rowe?, C. A. Nelson* and H. Tager-Flusberg®, (1)Boston University, Boston, MA, (2)Harvard University, Cambridge, MA, (3)Harvard
Graduate School of Education, Cambridge, MA, (4)Boston Children's Hospital, Boston, MA, (5)Psychological and Brain Sciences, Boston University, Boston, MA

Background: A Typically developing children develop gestures before speech, and differences in types of gestures predict their future language ability (Iverson &
Goldin-Meadow, 2005). Environmental factors, particularly parental behavior, influence child language development. Maternal gesture rates closely relate to infant
gesture rates, which, in turn, predict language development (Rowe et al., 2008). Diversity of maternal speech was shown to predict concurrent and later child language
ability (Rowe, 2012). Children with autism spectrum disorder (ASD) show language and gesture delays as early as 12 months (Ozgaligkan et al., 2015). Infants with an
older sibling with ASD are at higher risk for ASD and also show delays in language and communication. Talbott et al. (2015) reported that mothers of 12-month high-
risk infants who were not later diagnosed with ASD (HRA-) gesture more than mothers of both infants later diagnosed with ASD (HRA+) and low-risk controls (LRC).
For HRA- and LRC infants, these gesture rates correlated with 18-month language scores.

Objectives: A The current study expands on previous research by studying maternal gestures in relation to child gestures and language longitudinally. Our research
questions were a) Do mothers of HRA-, HRA+, and LRC infants differ in gestural rates at 12 and 18 months? b) Do maternal gestures correlate with child gestures? c)
Do maternal gestures predict child language through 3 years?

Methods: Mothers and 12- and 18-month infant dyads (N=73, nira-=25, nrra+=18, nLrc=30) were observed during a 10 minute free-play as part of a longitudinal study.
Speech and frequencies of gesture types (deictic, representational, conventional) were transcribed and coded according to a gestural coding scheme by Ozgaliskan &
Goldin-Meadow (2009). The Mullen Scales of Early Learning (MSEL) were administered to assess language at 12, 18, 24 and 36 months, and the Autism Diagnostic
Observation Scale (ADOS) was administered to determine ASD diagnosis at 36 months (confirmed by clinical evaluation).

Results: Although mothers of HRA- children gestured more than mothers of HRA+ or LRC children, differences in total gestures were not statistically significant at
either 12 (X2=4.17, p=0.17) or 18 (X2=0.41, p=0.52) months (Figure 1). Maternal gestures were significantly correlated with infant gestures at 12-months only for HRA+
infants (p=0.009, r=0.60, Figure 2A), and at 18-months only for LRC infants (p=0.002, r=0.54, Figure 2B). Maternal gestures at 12-months were positively correlated
with child gestures at 18-months only for LRC infants (p=0.016, r=0.44; Figure 2C). Total maternal gestures were not significantly correlated with concurrent or later
infant language scores for any of the three groups (p>0.1).

Conclusions: These results demonstrate that mothers of high-risk infants have similar gestural communication qualities as mothers of low-risk infants. Maternal
gestures at 12- and 18-months correlated with LRC infant gestures at 18-months, suggesting a more robust relationship between mothers and LRC infants. However,
high-risk 18-month infants had no such relationships, suggesting a lack of synchrony during communication. Understanding the nature of communication synchrony
between mother-child informs the development of quality early interventions. Future analyses will focus on the interconnection and communicative synchrony between
mother and child, and child contributions to conversation.

107.039 A New Approach for Eliciting Expressive Language Samples: Elsa
M. D. Barokova’, S. Hassan', C. Lee?, M. Xu® and H. Tager-Flusberg?, (1)Boston University, Boston, MA, (2)Psychological and Brian Sciences, Boston University,
Boston, MA, (3)University of North Carolina at Chapel Hill, Chapel Hill, NC, (4)Psychological and Brain Sciences, Boston University, Boston, MA

Background: Emergence of expressive language is one of the strongest predictors of positive outcomes in individuals with ASD (Howlin et al., 2004; Venter et al.,
1992). Language abilities also play an important role in social communication, which places them at the center of numerous interventions, and consequently requires
the use of reliable and valid language measures for their assessment. Natural language samples collected across variety of contexts provide great measures of
speakers’ expressive language (Tager-Flusberg et al., 2009). Yet, no protocol for language elicitation has been specifically designed for individuals with ASD across a
range of ages and language abilities. This is particularly important considering that language ability is one of the most variable characteristics of diagnosed individuals
with 30% failing to acquire functional speech (Kjelgaard & Tager-Flusberg, 2001). Many studies rely on the ADOS as a language sampling context. However,
presenting participants with different presses and activities depending on the module administered might influence language measures.

Objectives: We aim to evaluate a new Eliciting Language Samples Assessment (ELSA) protocol for individuals with ASD across a range of ages and language ability.
The study focuses on its use with minimally verbal children with ASD, arguably the most challenging group from whom to obtain language samples. We evaluated the
effectiveness of ELSA in eliciting language and engaging the participants. We compared it to a different language sampling context, the ADOS.

Methods: ELSA includes multiple activities designed to engage individuals across a wide age range including going on a hike, camping, doing crafts (all carried out
using a kit with relevant props and materials), watching a short video and retelling its plot, and a short conversation period. We evaluated protocol engagement by
examining the duration of engagement of the participants (how long it took to go through all the activities). Utterance frequency per minute was used to assess the
effectiveness of ELSA in eliciting language, and compare it to the ADOS.

Results: Participants (N=20) aged 6;7 to 18;10 spent on average 18.96 (SD=4.49) minutes engaging with ELSA. They produced an average of 3.79 (SD=3.91)
utterances per minute. The frequency of utterances per minute during ELSA (M=3.1817) and ADOS (M=2.2760) approached a significant difference ({(8)= 2.0491,
p=0.0746) with more utterances per minute during ELSA.

Conclusions: ELSA was successful at engaging participants across a wide age range and language ability for a prolonged period of time (Table-1). In addition,
participants, even minimally verbal ones, produced speech sounds while engaging with the ELSA activities. The video component of the protocol was originally
included in order to evaluate the narrative skills of more verbally fluent participants, so it might not be applicable to less verbally fluent individuals as reflected by the
small number of vocalizations they produced during this portion of ELSA. Participants tended to make utterances more frequently during ELSA than during the ADOS,
which speaks to ELSA’s ability to elicit language. These analyses provide support for the use of the newly designed ELSA for the assessment of the highly
heterogeneous language ability in ASD.

107.040 A Peer-Mediated Intervention for Preschoolers with Autism Using AAC: Effects on Presymbolic and Symbolic Communication

K. Thiemann-Bourque, Juniper Gardens Children's Project, Kansas City, KS
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Background:

The Communication Complexity Scale (CCS; Brady et al., 2012) is a measure of prelinguistic and linguistic communication being validated for individuals with autism
and other developmental disorders. It was developed to fill a gap in assessment of communication for individuals with complex communication needs who may have
severe intellectual impairments. Often it is difficult to determine communication status for this population due to presymbolic means of communicating that may not be
revealed on typical standardized assessments.

Objectives:

The purpose of this presentation is to describe how this scale is being used to measure treatment effects of a peer-mediated (PM) communication intervention for
preschoolers with autism learning to use augmentative and alternative communication (AAC). The intervention teaches typically developing peers to use a speech
generating device (i.e., iPad with voice output app) with a classmate with autism. Procedures of the peer-mediated AAC intervention will be described; as well as CCS
outcomes for 17 children with autism in the control group and 18 children in the PM AAC treatment group.

Methods:

Each year for 3 years, 12 children with autism and 1-3 peers per child were recruited. We conducted a series of multiple baseline designs, within an embedded
randomized control design with 6 children assigned to an iPad only condition (control) and 6 assigned to iPad + PM condition (treatment) each year. Effects of the
intervention were assessed within groups (baseline to treatment) and between groups (control and treatment) for 35 children. We used the CCS to score a Structured
Communication Sample: Adult Partner, and the same assessment with a Peer Partner, pre- and post-intervention. We adapted administration with a peer to provide a
unique way of measuring effects of the intervention on changes in communication with peers, in addition to the typical adult assessment context. Twelve
communicative temptations were presented to elicit behavior regulation and joint attention (JA).

Results:

On the CCS, children in both groups made significant changes with adult and peer partners. However, there were no differential treatment effects in score changes for
children in the PM treatment compared to the control group. Calculation of effect sizes suggested a medium effect size (0.4) for changes with peer partners, compared
to a small effect size (.2) with adults. Furthermore, 90% of children in the PM treatment and 75% of children in the control group improved from intentional non-symbolic
to intentional symbolic communication. Closer analysis of JA behaviors revealed low rates and no significant changes for either group in JA with adults or with peers.
Conclusions:

Following a peer-mediated AAC intervention, we found treatment effects on communication complexity for preschoolers with autism using the CCS - a developmental
scale assessing pre-intentional to intentional symbolic communication. Outcomes provide preliminary support that this tool can be used to assess early communication
behaviors, and provide a means to measure effects of social communication interventions for this population. Further, early interventions that include peers should
consider teaching JA within play, given the relationship of this early core skill to later social communication skills.

107.041 Acquisition of Nouns in Young Children with ASD: Insight into Learning Processes from Item Analyses
S. T. Kover', D. A. Fein? and L. R. Naigles?, (1)University of Washington, Seattle, WA, (2)University of Connecticut, Storrs, CT, (3)Psychological Sciences, University

of Connecticut, Storrs, CT

Background: A In typical development (TD), vocabulary acquisition has been proposed to result from domain-general associative learning, which, together with
statistics in the environment, predicts word learning patterns (McMurray, Horst, & Samuelson, 2012). The size and contents of children’s vocabularies support these
patterns (Perry & Samuelson, 2011; Samuelson & Smith, 1999). For example, TD children who demonstrate a shape bias also produce many count nouns, especially
those that are organized by shape rather than material (that is, most early nouns are solids, organized by shape, and count nouns; Perry & Samuelson, 2011;
Samuelson & Smith, 1999). Children with autism spectrum disorder (ASD) fail to show a shape bias (Potrzeba, Fein, & Naigles, 2015; Tek, Jaffery, Fein, & Naigles,
2008), possibly because their lexicons are organized differently (e.g., not dominated by solid+shape+count nouns). We test this by examining the solidity, syntax (i.e.,
count vs. mass), and category organization (i.e., shape, color, material) of nouns in the receptive and expressive vocabularies of matched samples of toddlers with ASD
and TD.

Objectives: A We asked: (1) do toddlers with ASD, like TD toddlers, understand and produce more nouns on the “shape side” (solid+shape+count; e.g., cup, block)
than on the “material side” (nonsolid+material+mass; e.g., rain, milk)? and (2) are “shape side” nouns acquired first such that they represent a higher proportion of
nouns in children with small vocabularies?

Methods: A TD toddlers (n=46; M age=19 months) and toddlers with ASD (n=39; M age=32 months) were drawn from a longitudinal study. Expressive and receptive
vocabulary were assessed using parent report (MacArthur-Bates Communicative Development Inventories [CDIJ: Word and Gestures; Fenson et al., 2007).A Groups
did not differ on number of nouns produced,p=.700, d=0.08.

Nouns from the CDI (n=209) were coded following Samuelson and Smith (1999) for each toddler’s lexicon. The proportion of nouns characterized by solid+shape,
nonsolid+material, solid+count, and nonsolid+mass was calculated.

Results: Like the TD children, those with ASD understood and produced many more solid+shape than nonsolid+material nouns, ps<.001, and many more solid+count
than nonsolid+mass nouns, ps<.001. See Figures 1 and 2.A The proportion of noun types was not correlated with vocabulary size in either group after controlling Type
| error.

Conclusions: Overall, these findings suggest that the regularities proposed to support learning biases are present in the vocabularies of children with ASD: “shape
side” nouns dominate the vocabularies of children in both groups regardless of vocabulary size. Despite this, their performance reveals no consistent shape bias during
word learning (Potrzeba et al., 2015). It is possible that children with ASD, rather than lacking the data (vocabulary) are instead lacking the processes by which the data
could be analyzed. That is, the process of lexical learning may develop distinctly in children with ASD due to the ways in which or the extent to which these regularities
and their organization are utilized over time (Ellawadi, Fein, & Naigles, 2016; Tek et al., 2008). The current study has implications for theories of lexical acquisition in
ASD, including shared mechanisms with typically developing children and the role of prior knowledge.

107.042 Adults with ASD More Rigid When Establishing Common Ground during a Referential Communication Task

M. Conca’, J. Beriont!, A. de Marchena?, A. Bagdasarov3, B. Maddox*, E. Ferguson®, A. A. Pallathra®, N. Minyanou’, L. Bateman®, Z. M. Dravis®, A. T. PomykacZ®, K.
Bartley™, E. S. Brodkin®, J. Pandey’, J. Parish-Morris?, R. T. Schultz' and E. S. Kim', (1)The Center for Autism Research, The Children's Hospital of Philadelphia,
Philadelphia, PA, (2)The Children's Hospital of Philadelphia, Philadelphia, PA, (3)University of Pennsylvania, Philadelphia, PA, (4)Children's Hospital of Philadelphia,
Philadelphia, PA, (5)The Center for Autism Research/CHOP, Philadelphia, PA, (6)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (7)Center for
Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (8)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA,
(9)Children's Hospital of Philadelphia- Center for Autism Research, Philadelphia, PA, (10)Center for Autism Research, Malvern, PA
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Background: A A speaker’s ability to manage shared knowledge, or common ground, with a listener is a fundamental aspect of pragmatic language, which in turn is an
area of deficit common to autism spectrum disorder (ASD). Common ground management problems observed in individuals with ASD include verbosity (de Marchena
& Eigsti 2016), overspecification, and ambiguity caused by pronoun or article-definiteness reversal (Graf & Davies 2014). But little research has examined how
interlocutors come to agree on the terms used to describe shared referents. The current study examines whether speakers with ASD choose their own or their
interlocutors’ word labels for novel figures in a dyadic referential communication task.

Objectives: A To gauge flexibility in forming common ground.

Methods: A Adults with ASD (n=12) and age-, gender, and |Q-matched controls with typical development (TDC; n=8) completed a collaborative referential
communication task designed to elicit spontaneous back-and-forth conversation in a controlled setting. (Data from 12 additional participants with ASD, and 16
additional TDCs will be available by IMFAR2017.) Participants were shown a grid of eight abstract figures and tasked with describing them to a confederate—blind to
the figures” arrangement—with the shared goal of ordering them correctly. Each participant-confederate dyad completed 5 trials (or grids), each presenting the same
set of eight figures in a unique order, so that participants described each figure 5 times. Speech was transcribed, and participant’s descriptions for each figure in trials
2-5 were rated with respect to the descriptions used in immediately preceding trials. Descriptions in subsequent trials either reflected each participant's own
descriptions from the previous trial, the confederate’s, both, or neither.

Results: A Participants in both groups referred to figures largely using their own (52%) o their interlocutors’ (40%) terms from immediately preceding trials, and rarely
use both (5.3%) or new terms (2.4%). There were group differences in the proportions with which participants used their own, their interlocutors’, both, or neither's
terms (p<.05), and trending differences particularly in the second trial (p=.077). Over trials 2-4, odds ratios indicate that the odds of a participant's using their own terms
were 1.148 times higher for the ASD than the TD group. For trial 2, the odds ratio was 1.62.

Conclusions: For both groups of adults with typical development and with ASD, there was variation in usage of participants’ own, versus their interlocutors’ terms
when referring to previously described novel figures. These variations differed between groups. Adults with ASD were more likely to use their own terms than their
interlocutor’s, potentially reflecting rigidity known to be associated with ASD. Use of one’s own description implies a refusal of one’s interlocutor’s terms, and lead to
difficulty achieving or maintaining common ground in conversation.

107.043 Adults with ASD Show Strengths and Weaknesses in Conversation during a Referential Communication Task

Z. M. Dravis', A. Bagdasarov?, E. S. Kim?, Y. Zhang?, M. Cola*, B. Maddox5, E. Ferguson®, L. Adeoye?, F. Fergusson?, A. A. Pallathra’, N. Minyanou®, L. Bateman, A.
T. Pomykacz®, K. Bartley™, E. S. Brodkin’, J. Pandey?, J. Parish-Morris®, R. T. Schultz® and A. de Marchena*'*, (1)Center for Autism Research, Children's Hospital of
Philadelphia, Philadelphia, PA, (2)University of Pennsylvania, Philadelphia, PA, (3)The Center for Autism Research, The Children's Hospital of Philadelphia,
Philadelphia, PA, (4)The Children's Hospital of Philadelphia, Philadelphia, PA, (5)Children's Hospital of Philadelphia, Philadelphia, PA, (6)The Center for Autism
Research/CHOP, Philadelphia, PA, (7)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (8)Center for Autism Research, The Children's Hospital
of Philadelphia, Philadelphia, PA, (9)Children's Hospital of Philadelphia- Center for Autism Research, Philadelphia, PA, (10)Center for Autism Research, Malvern, PA,
(11)University of the Sciences, Philadelphia, PA

Background:

Although social-communication deficits are central to Autism Spectrum Disorder (ASD), little research has examined how communication changes in real time as social
interactions unfold. In typical populations, conversational partners become more efficient communicators as they establish a shared vocabulary, or common ground.
Other subtle phenomena, such as matching word choice, syntax, and prosody, as well as mimicking one another’'s hand gestures, are also observed. Some research
shows that individuals with ASD employ a range of these skills; for example, interlocutors with ASD doestablish common ground with interactive partners, pointing to
pragmatic strengths in this population. The current study extends prior research by including information about nonverbal communication — specifically, co-speech hand
gestures.

Objectives:

To identify how patterns of behavior change as conversation progresses over time.

Methods:

Adults with ASD (n=24) and age-, gender, and |Q-matched typically developing controls (TDC; n=10) completed a five-trial collaborative referential communication task
designed to elicit spontaneous back-and-forth conversation in a controlled setting (analyzed data on 14 remaining TDCs will be available by IMFAR2017). Participants
were shown a grid of eight abstract figures and tasked with describing the figures to a confederate with the goal of ordering them correctly. Each trial included the same
stimuli in a different order, thus participants described each figure 5 times. All hand gestures were tagged and coded for how much supplementary information (i.e.,
information not present in speech) they included, and for their size of execution.

Results:

Participants in both groups performed very well on the task (96% accuracy). The pragmatic manipulation employed by this paradigm (i.e., prompting participants to
describe the same stimuli across five trials) was effective; all participants took the longest on trial one, describing the items more quickly on each subsequent trial (main
effect of trial: p<.001, Cohen’s d=3.27; see Figure 1). There was no change in how much supplementary information was presented in gestures, in either group (main
effect of trial: p=0.26, Cohen’s d=0.38). In contrast, the size of participants’ gestures dropped significantly between the first and second trials (main effect of trial: p=.01,
Cohen’s d=1.06), with a marginally significant group by trial interaction (p=0.11, Cohen’s d=0.67; see Figure 2), driven by no change in gesture size in the TDC sample
(p=.49, Cohen’s d=0.16) and a significant drop in gesture size in ASD (p=.003, Cohen’s d=0.81).

Conclusions:

Like controls, adults with ASD shorten their discourse as conversation unfolds, consistent with recent findings that adults with ASD are responsive to common ground
manipulations (Nadig, Shivani, & Sasson, 2015). Across groups, co-speech gestures presented the same amount of supplementary information throughout the task,
suggesting that the content of nonverbal communication remains consistent throughout conversation. However, group differences were marginally significant in
changes in gesture size, which may be a marker of engagement or effort exerted in the interaction. While TDC participants maintained their gesture size, participants
with ASD showed a sharp decrease in gesture size between trials, potentially reflecting a decrease in social motivation as the task (and thus, the interaction) becomes

| ovel and engaging.

107.044 Anxiety, Language, and Heart Rate Variability in Autism Spectrum Disorders
A. E. Muskett!, D. Swain, M. A. Patriquin? and A. Scarpa, (1)Virginia Tech, Blacksburg, VA, (2)University of Alabama, Birmingham, Birmingham, AL
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Background:

Anxiety concerns are commonly experienced in children with Autism Spectrum Disorder (ASD) (Kerns et al., 2014). Despite this, those with both ASD and language
difficulties are reported to experience less anxiety than those with less language difficulty (Kerns et al., 2014).A Using objectively measurable biomarkers of anxiety
(e.g., reduced heart rate variability; HRV) that do not rely on language ability may provide a way to improve anxiety assessment in Minimally-Verbal ASD (MV-ASD),
but first more must be known about the relationship between HRV, anxiety and language. Social Engagement Systems theory, a sub-portion of the Polyvagal Theory,
suggests that children with ASD experience deficits in a “social communication circuit” (Porges, 2007). Additionally, it has been shown that, much like anxiety, receptive
language can be predictive of lower HRV (Patriquin, Scarpa, Friedman, & Porges, 2013). These studies provide a framework for the relationship of language or anxiety
to HRV individually however few studies have looked at the interactions between HRV, language and anxiety.

Objectives:

In a sample of children with ASD it was hypothesized that RSA would be predicted by anxiety and receptive language abilities such that more anxiety and higher
receptive ability will result in lower RSA.

Methods:

Participants consisted of 23 children (18 males) age ranged from 51 months to 95 months (mean = 68.70, SD = 14.07). Anxiety was measured by parent report using
the Developmental Behavior Checklist, Parent Version- Anxiety Subscale (DBC-P; Einfeld & Tonge, 1992, 1995, 2002). Receptive language was measured using the
Peabody Picture Vocabulary Test, Third Edition (PPVT-III; Dunn & Dunn, 1997), which was administered to children during the study visit. Additionally, children
watched a 3-minute baseline video, which allowed for the measurement of baseline HRV via LifeShirt! (Vivometrics).

Results:

The model tested the prediction of parent-reported anxiety (DBC-P) and receptive language ability (PPVT-III) and their interaction with HRV (as measured by RSA).
Child demographic variables such as age and gender were not correlated to RSA and therefore no covariates were included in the regression analysis. As shown in
previous studies, PPVT-lIl was uniquely and positively related to RSA (BA = .545,A pA = .011). However, neither anxiety nor the interaction term was significant (BA =
.072,A pA = 713, BA =-.170,A pA = .075 respectively). The full model with the interaction term was not significant (p = .052); however, the model with level 1 predictors
explain 31.6% of the variance in RSA (F(2,19) = 4.390, p = .027).

Conclusions:

These findings indicate that, consistent with the Polyvagal Theory of the Social Engagement System (Porges, 2007) and previous studies (Patriquin, Scarpa, Friedman,
& Porges, 2013) receptive language seems indicative of lower RSA. However, anxiety does not seem indicative of lowered RSA in this population, and the relationship
between anxiety and RSA also does not appear to be moderated by language. This finding is surprising given the existing research on anxiety and HRV. These results
may be due to parent-report not being an accurate reflection of child anxiety.

107.045 Cardiac Autonomic Function Predicts Pragmatic Language Features of the Broad Autism Phenotype in Mothers of Children with ASD
J. Klusek' and J. Roberts?, (1)Communication Sciences and Disorders, University of South Carolina, Columbia, SC, (2)Department of Psychology, University of South

Carolina, Columbia, SC

Background: The autonomic nervous system is a stress regulation system that supports social engagement. Despite efforts to characterize autonomic regulation and its
role in the social impairments seen in autism spectrum disorder (ASD), evidence is inconsistent, likely due to the significant heterogeneity seen in the disorder (see
Klusek et al., 2015, for review). The study of the broad autism phenotype (BAP), or subtle characteristics seen in unaffected family members that mark genetic liability
to ASD, offers a framework from which to study core, genetically meaningful features of ASD while foregoing confounds related to the complex clinical presentation of
the full disorder. This study adopted a BAP approach to examine cardiac markers of autonomic function among parents of children with ASD, in order to lend insight
into the utility of autonomic indices as biomarkers for ASD risk. Autonomic dysregulation was also examined in relation to pragmatic language (i.e., social language)
difficulties, which have been documented among parents of children with ASD as part of the BAP and are thought to reflect genetic susceptibility (i.e., Losh et al.,
2008).

Objectives: This study had two research questions: (1) Do cardiac autonomic markers (i.e., heart rate, respiratory sinus arrhythmia) differ across mothers of children
with ASD and control mothers? (2) Does cardiac autonomic regulation relate to pragmatic language features of the BAP?

Methods: Participants included 28 mothers of children with ASD and 28 control mothers of typically developing children (M age=43.5 years, SD=9.3). The groups did
not differ in age, 1Q, race, or education level (p's<.204). Cardiac activity was sampled in a 3-min baseline period and mean estimates for heart rate (an index of general
arousal) and respiratory sinus arrhythmia (an index of parasympathetic “rest and digest” function) were derived. Pragmatic language violations were coded from a 20-
min conversational interview using a modified version of the Pragmatic Rating Scale (Losh et al., 2012). Samples were coded by two independent raters and
consensus scores were used, with reliability prior to consensus at ICC(3,2)=.74. General linear models tested group differences on each of the cardiac variables.
General linear models also tested each of the cardiac variables, group, and their interaction as predictors of pragmatic language.

Results: The groups did not differ on heart rate (p=.280, n%=.02) or respiratory sinus arrhythmia (p=.193, n%=.03). Reduced respiratory sinus arrhythmia was a
significant predictor of increased pragmatic language violations across both groups (F[1,43]=4.14, p=.048, n%=.09).

Conclusions: Mothers of children with ASD did not show evidence of cardiac autonomic dysfunction, suggesting that autonomic dysregulation does not extend to the
presentation of the BAP in females. This suggests that autonomic dysfunction in ASD may represent a secondary feature that is not associated with underlying genetic
susceptibility. However, respiratory sinus arrhythmia tone did account for variation in pragmatic language variation across both groups, suggesting that parasympathetic
function may mediate the presentation of BAP and ASD symptoms. Thus, autonomic regulation may play a role in social-communication competence relevant to both
atypical and typical groups, and may represent a mechanistic target for intervention.

107.046 Changes in the Communicative Style of Mothers of Toddlers with ASD Are a Response to the Relatively Low Frequency of Communication in
Their Children from 2 to 3 Years of Age

G. Pasco’, T. Charman?, C. H. Cheung®, M. H. Johnson* and T. B. Team®, (1)16 De Crespigny Park, Institute of Psychiatry, Psychology & Neuroscience, London,
United Kingdom, (2)Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom, (3)Psychology, Institute of Psychiatry,
Psychology and Neuroscience, London, UNITED KINGDOM, (4)Centre for Brain and Cognitive Development, Birkbeck University of London, London, United Kingdom,
(5)Birkbeck College London, London, United Kingdom
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Background:

The British Autism Study of Infant Siblings (BASIS) is a prospective study of children with older siblings with ASD (High-Risk sibs: HR) and controls with older siblings
and no history of autism in first degree relatives (Low-Risk sibs: LR). Participants are assessed at various time points from infancy until approximately 36 months of
age. At each visit parents are observed playing with their child in an unstructured session.

Objectives:

To investigate the concurrent and longitudinal relationships between parents’ communication style and the frequency of their toddler's expressive language in the
context of a dyadic play-based interaction within a prospective study of children at risk for ASD.

Methods:

Mothers and their children were observed playing together in an ecologically valid unstructured session when the children were 2 and 3 years of age. The frequency,
content and intention of parent and child communicative acts were coded from videos of these sessions. Following the 3-year visit a best estimate research diagnosis
was made. Outcome categories are: Low risk controls (LR, n=19), Typically developing (HR-TD, n=40), ASD (HR-ASD, n=10) and Atypical (HR-ATYP, n=19). The latter
group consists of children not diagnosed with ASD but meeting ADOS-2 and/or ADI-R ASD criteria and/or being below -1.5 SD on the Mullen Scales of Early Learning.
Results:

Eighty-eight mother-child dyads were observed at both 2- and 3-year visits. The proportion of mothers’ communicative acts that were responsive to their children’s
communication and the overall frequency of children’s communicative acts were calculated. Repeated measures ANOVAs were conducted for both variables. For
parent communication there was an overall reduction in the proportion of responsive acts over time (F(1,5.18), p=0.025, n2=0.058), but no interaction with group. There
was a significant difference between groups (F(3,4.36), p=0.007, n2=0.135): Post-hoc analysis showed that HR-ASD was lower than both the LR and HR-TD groups at
the 3-year visit (p=.023 and .022, respectively). For children’s communication there was an overall increase in expressive communicative acts (F(1,40.65), p<0.001,
n2=0.326) over time but no interaction with group. There was a between-group difference (F(3,10.44), p<.001, n2=0.272), with frequency of child communication in the
HR-ASD group being significantly lower than all other groups at both time points (all p<.005).

Conclusions:

Both children and their mothers showed a similar pattern of changes in communication across all groups between 2 and 3 years of age. Mothers typically shifted to a
less responsive, style and theirA children communicated more frequently. However, the relatively more directive style of communication in the mothers of children with
ASD, compared to those of typically developing children, appears to follow the persistent lower frequency of communication used by their children. This may have
implications for the type of support and intervention provided for parents of young children with autism.

107.047 Child Reciprocal Vocal Contingency Measure Using Automated Vocal Analysis with Children with Autism Spectrum Disorder
J. McDaniel’, A. L. Harbison', P. J. Yoder, A. Estes? and S. J. Rogers?, (1)Vanderbilt University, Nashville, TN, (2)University of Washington Autism Center, Seattle,
WA, (3)University of California, Davis. MIND Institute, Sacramento, CA

Background: A Child reciprocal vocal contingency (CRVC) is a new measure of a child’s participation in reciprocal vocal interactions in natural settings. Participating in
reciprocal vocal interactions could facilitate speech and language development in children with autism spectrum disorder (ASD). Thus, evaluating correlations between
CRVC and language development, particularly for preverbal children, might inform use of CRVC as an early indicator of treatment response. Although initial concurrent
convergent validity and the stability of CRVC has been documented, CRVC's sensitivity to change, predictive convergent validity, and divergent validity have not been
evaluated.

Objectives: (a) What is the sensitivity to change of CRVC across 12 months? (b) Does initial CRVC correlate with expressive vocabulary at 4 time points spanning 18
months? (c) Does CRVC correlate with problem solving concurrently and predictively? A low correlation between CRVC and problem solving would support the
divergent validity of CRVC.

Methods: Participants include 68 children aged 13 to 30 months old at study entry. Measures are displayed in Table 1. We quantified CRVC using a three-event
sequential analysis to calculate the operant contingency value, which provides an index of contingency that is independent of the frequency of chance sequencing of
events. Because this analysis requires long vocal samples, we used daylong Language ENvironment Analysis (LENA) audio recordings and only included participants
with at least 1 hour of input near the child on the recordings. Using a computer program to classify vocalizations and compute the index of sequential association
minimized human coder measurement error and vastly increased analysis efficiency.

Results: Change in CRVC across 12 months was significant (mean change = 0.037(0.077), {(25) = 2.41, p = .02). Table 2 displays correlations between CRBC,
expressive vocabulary, and problem solving. Initial (Time 1) CRVC correlated significantly with expressive vocabulary at Times 2 and 4, but not Times 1 or 3. CRVC at
Time 3 did not correlate with expressive vocabulary concurrently, but did 6 months later (Time 4). As predicted, correlations between CRVC and problem solving were
non-significant at Times 1 and 3.

Conclusions: Overall findings suggest continued development of CRVC is warranted, despite mixed results. Positive indicators of potential clinical utility of CRVC
include its sensitivity to change for initially preverbal children with ASD, correlation with expressive vocabulary but not problem solving at two time points, and its
derivation using computer analysis of acoustic events without human coding, which minimizes clinician and researcher analysis time. The lack of correlation between
CRVC and expressive vocabulary concurrently at some time points suggests that CRVC'’s utility may be restricted to children of a particular language level or across a
certain time range. Future research attending to these details is required.

107.048 Children with Autism Spectrum Disorder Can Demonstrate Consistent Word Learning: Expressive Language Measures of Fast- and Slow-
Mapping

J. Bang' and A. Nadig?, (1)McGill University, Montreal, QC, Canada, (2)McGill University, Montreal, QC, CANADA
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Background: A How children with autism spectrum disorder (ASD) learn new words is often examined using a fast-mapping paradigm. In fast-mapping, children are
taught a new word by associating a label they've never heard before (e.g., pagoune) with an object they've never seen before. Oftentimes, assessing learning is limited
to receptive language measures, such as asking children to physically indicate the correct object from an array of objects (e.g., where is the pagoune?). More recent
studies have begun to include measures of slow-mapping, or children’s extended learning of what the word represents beyond an initialA association (Norbury et al.
2010). However, prior work has not tracked the consistency of individual children’s learning across multiple measures of expressive word learning,A which would allow
us to understand more subtle but important differences that may exist in word learning in ASD.

Objectives: We examined the consistency of word learning across expressive language measures of fast- and slow-mapping in children with ASD and typically-
developing (TD) children.

Methods: Children (ASD n = 24, TD n = 24) were matched on age, gender, and nonverbal IQ. Children watched a video that taught the label of a novel object

andA thenA participated in three different measures of expressive knowledge of the word. In word association, children provided the first word they could think of when
they heard the newly taught word. In word description, children described the word, and in word production children provided the name of the object when shown an
image.

Children’s performance on each measure was converted into a binary score: 1 for correct target identifications and 0 for all other responses. Trials with learning across
two or three measures were considered as consistent learning of the word. Trials with learning on only one measure were considered as inconsistent learning. A trial
was deemed as no learningA when children did not identify the word on any measure. Children were assessed immediately after teaching and one week later.

Results: Immediately after teaching, 14 children with ASD and 18 TD children had at least one consistent learning trial across all three measures. Eight children with
ASD and 5 TD children did not demonstrate any consistent learning, although they did have a minimum of one inconsistent learning trial. Two children with ASD and 1
TD child demonstrated only trials of no learning. One week later, the number of children with at least one consistent learning trial decreased (9 ASD, 11 TD), whereas
more children demonstrated only inconsistent learning (10 ASD, 9 TD), or no learning (5 ASD, 4 TD).

Conclusions: These results reveal that many children with ASD, who have |Q in the normal range, can demonstrate consistent learning across all three expressive
language measures, although fewer children in both diagnostic groups are consistent one week later. Future analyses will compare characteristics between children
who demonstrated consistent learning versus those who demonstrated inconsistent or no learning. This work provides an important look at how children represent new
\r/vords and the stability of their word learning.

107.049 Coaching Parents on Effective Communicative Access for Individuals with Autism through the Use of Ipads

F. T. Orsati', J. P. Hussman?, A. Smith” and C. L. Woodfield", (1)Hussman Institute for Autism, Catonsville, MD, (2)Hussman Institute for Autism, Inc., Catonsville, MD

Background:

Recent literature reports that 25% to 30% of individuals with autism do not have a reliable way to verbally communicate. The incorporation of augmentative and
alternative communication can be an effective tool for supporting communication and social relationships. Providing parents with adequate coaching for the use of the
iPad as a communication tool is promising towards broad-based implementation and long-term outcomes.

Objectives:

The goal of this study was to provide access to alternative means of communication, by investigating the effects of partner coaching using the iPad with a symbol
based system for individuals with autism who are minimally verbal, and identifying the effects of these strategies on the individuals’ communication skills.

Methods:

This study employed a single-case design to examine coaching parents of individuals with autism to use an iPad for communication with their child. The researcher
provided weekly coaching sessions that lasted approximately 40 minutes. Parents were systematically taught elements that comprised a “circle of communication,” with
each element taught sequentially and introduced as the previous element was mastered. These elements and strategies included: following and expanding on an
activity or topic of the individual’s choice; taking turns and responding to bids of interactions and shared engagement; providing communicative structure to engage the
individual and encourage participant's construction of their own response; modeling language targets; offering structured prompts; and providing contingent
reinforcement. This research included 6 parent-child pairs: 6 individuals with autism and 6 parent coaches. All individuals had their clinical autism diagnosis confirmed
with the Child Autism Rating Scale.A The children’s ages ranged from 11 to 14 years old, the parents ages ranged from 40 to 48 years of age, and all parents had
bachelor’s degree. This was a diverse group of participants including two White Americans, two Asian Americans, one African American, one Mixed race (Asian and
Latino).

Results:

Preliminary results after 10 to 12 intervention indicate that parents were able to learn to follow their child’s lead in their choices of activities. Parents then learned to
provoke thought and interaction by asking opinion questions or making comments that require a comment in return, while avoiding “quizzing questions.” Parents also
learned to model use of target words on the device, particularly during interactions, play time or games. Parents also increased their use of different levels of prompting
for responses including verbal and gestural prompts. Parents learned to provide immediate social and natural reinforcement when the child attempted and/or
succeeded in producing the word or sentence targets. All participants also demonstrated an increased their use of communication targets on the iPad as well as less
dependence on their parents’ prompts.

Conclusions:

Full results will be presented in the poster. To-date, parents have benefitted from structured coaching on how to promote language use during interactions and activities
that are motivating for their children. The individuals with autism showed prolonged engagement and use of the iPad for communication during these structured
interactions. Parents also report increased use of the device for communication at home.

107.050 Communicative Functions of Co-Speech Gestures during Conversation in Adults with ASD

Y. Zhang', A. Bagdasarov?, E. S. Kim3, Z. M. Dravis*, M. Cola’, B. Maddox?, E. Ferguson®, L. Adeoye?, F. Fergusson?, A. A. Pallathra’, N. Minyanou®, L. Bateman®, A.
T. Pomykacz®, K. Bartley', E. S. Brodkin’, J. Pandey?, J. Parish-Morris®, R. T. Schultz3 and A. de Marchena'."", (1)The Children's Hospital of Philadelphia,
Philadelphia, PA, (2)University of Pennsylvania, Philadelphia, PA, (3)The Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA,
(4)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (5)Children's Hospital of Philadelphia, Philadelphia, PA, (6)The Center for Autism
Research/CHOP, Philadelphia, PA, (7)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (8)Center for Autism Research, The Children's Hospital
of Philadelphia, Philadelphia, PA, (9)Children’'s Hospital of Philadelphia- Center for Autism Research, Philadelphia, PA, (10)Center for Autism Research, Malvern, PA,
(11)University of the Sciences, Philadelphia, PA
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Background:

Co-speech hand gestures serve many communicative functions, often denoted by gesture “types.” For example, gestures can be interactive (signaling pragmatic
functions, e.g., turn taking), or representational (depicting physical properties of referents, e.g., shape/movement). Several studies have reported that people with ASD
use the same types of gestures as controls, while others report differential proportions of certain gesture types (e.g., increased iconic/representational gestures).

A further function of gesture, across types, is to present information that supplements speech (e.g., saying “the big one”, while drawing a circle in the air to indicate
roundness, or saying “I don’t know” while gesturing toward an interlocutor, indicating their turn to speak). Some studies have shown reduced supplementary gestures in
ASD, suggesting less integration across verbal and nonverbal communicative modalities.

Objectives:

Co-speech gestures in ASD have primarily been studied via elicited narratives, which offer limited opportunities for back-and-forth interaction. Gestures serve different
functions based on social context, thus, the objective of the current study was to examine the communicative functions of co-speech gestures during back-and-forth
interaction.

Methods:

Adults with ASD (n=24) and age-, gender, and IQ-matched typically developing controls (TDC; n=10) completed a five-trial collaborative referential communication task
designed to elicit spontaneous back-and-forth conversation in a controlled setting (data on remaining 14 TDCs will be available by May 2017). We examined whether
gestures fulfill different communicative functions in ASD in two ways: (1) coding gesture types, and (2) examining how often gestures present information that
supplements speech. Gestures were coded as interactive, representational, beat (i.e., moving hands in time to speech), and other (less frequent types, including
deictic/pointing).

Results:

Participants in both groups used far more representational gestures than interactives and beats (p<.001, Cohen’s d=2.21), with no group by type interaction, suggesting
that, on this type of task, gestures produced by adults with ASD and TDC fulfill the same communicative functions. Surprisingly, adults with ASD were more likely to
include supplementary information in their gestures (p=.02, Cohen’s d=0.91; Figure 1). Finally, we investigated whether participants in both groups modulated the
supplementary information presented in gestures based on their gesture type (interactive vs. representational). All participants included more supplementary
information when using interactives relative to representationals (p<.001, Cohen’s d= 1.80; Figure 2) with no interaction, suggesting that adults with and without ASD
are equally likely to modulate supplementary information based on gesture type.

Conclusions:

Adults with ASD use co-speech gesture to serve similar communicative functions as controls, as evidenced by comparable proportions of gesture types and equivalent
patterns of modulation of supplementary information based on gesture type. Surprisingly, adults with ASD were more likely to include supplementary information in their
gestures, which is inconsistent with previously published work on youth with ASD (e.g., Morett et al., 2016, So et al., 2014), and may reflect differences in task
demands or age. Further work with the current dataset will be done to explore how people with ASD combine informational content from gestures and speech, and
what may be driving them to include different content across communicative modalities.

107.051 Conversational Dynamics in a Longitudinal Corpus of Caregiver-Child Interactions
E. Weed', R. Fusaroli?, J. Tranbjerg’, D. A. Fein® and L. R. Naigles®, (1)Aarhus University, Aarhus, Denmark, (2)Aarhus University, Aarhus, DENMARK,

(3)Psychological Sciences, University of Connecticut, Storrs, CT

Background: Conversational turn-taking provides a scaffold that helps children learn the elements and rules of language (Dale & Spivey 2006, Yurofsky et al 2016).
This relies heavily on social feedback and engagement (Fusaroli et al 2014), and thus conversations involving children with ASD are expected to show different turn-
taking dynamics than conversations involving typically-developing (TD) children. These dynamics remain relatively unexplored.

Objectives: Our goal was to explore the turn-taking dynamics between caregivers and children with ASD. More specifically we asked: what significant differences can
be observed in the number, duration, and time between conversational contributions by adult caregivers and children in dyads with ASD and TD children?

Methods: We investigated spontaneous speech in caregiver-child dyads from a longitudinal corpus (6 visits over 2 years), consisting of 30 minutes of controlled playful
activities between caregivers and 67 children: 35 with ASD (MA = 33 months) and 32 initially-language-matched typically developing (TD; MA = 20 months, cf. Goodwin
etal. 2012). Time-coded transcripts were used to calculate utterance duration in seconds, interturn latency (seconds between utterances), and number, and timing of
each interlocutor’s utterances. Mixed effects models were employed to assess the relation between diagnosis and these measures, separately in children and
caregivers, controlling for participant ID, time within conversation, and visit.

Results: A While there was no main effect of diagnosis, the conversations displayed interactions between diagnosis and time. TD children increased their turn duration
over the course of a conversation more than children with ASD (Beta=-0.05, SE=0.02, p=0.003), and this difference increased in later visits (Beta=0.01, SE<0.01,
p=0.007). Opposite effects were displayed in interturn latency as the children in the ASD group increased their inter-turn latency more as conversations went on than
did their TD peers (Beta>-0.01, SE<0.01, p=0.037). Adults showed no differences in inter-turn latency, but those with TD children increased the length of their turns
more as the children aged than adults with children with ASD did (Beta: -0.06, SE=0.02, p=0.006). Moreover, the conversations all showed interpersonal adaptation:
the greater the child’s latency (Beta=0.1, SE=0.02, p<0.001) and the longer their utterance duration (Beta=1.7, SE=0.01, p<0.001), the more turns per unit of time the
adults took.

Conclusions: A We used turn duration, time between tums, and number of turns per unit of time to probe conversational dynamics between adult caregivers and
children with ASD. Although preliminary, our results suggest that the conversational environments in which children learn and practice their linguistic skills are also
affected by ASD. Not only did the conversational contributions of children with ASD differ from those of their TD peers, the contributions of adult caregivers also differed
between the group, presumably as adults adapt their conversational turns to the child they are speaking with. This highlights the importance of investigating language
acquisition in children with ASD within the context of dyadic interaction.

107.052 Correlates of EARLY Reading Skills in Children with ASD
R. Bourourou’, N. Gaddour?, S. Bouslah' and L. Gaha?, (1)Psychiatry, University of Monastir, Monastir, Tunisia, (2)University Hospital F. Bourguiba, Monastir,
TUNISIA, (3)University of Monastir, Monastir, TUNISIA
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Background:

Early reading abilities, also referred to as hyperlexia, is a phenomenon that has been reported in many children with ASD (5-10%), but poorly explored.

Objectives:

to describe correlates of hyperlexia in ASD

Methods:

26 children with ASD (age 3 to 11) and early reading skills as documented by a standardized developmental reading assessment (ranging from letter recognition to text
reading and comprehension), were assessed regarding global intelligence (Raven Colored Progressive Maps CPM), repetitive behaviours (Repetitive Behaviour
Questionnaire RBQ) and Hypersystemiztion (Empathy Questionnaire/Systemization Questionnaire EQ-SQ)

Results:

The average age of onset of t early reading skills was 3 years. Intelligence was normal in most cases.

A fascination with letters, words and especially for logos and written classical Arabic was noted. Difficulties in non-word decoding involved visual rather than
phonological reading strategies.

High scores of RBQ (Insistence on Sameness) were also noted.

A compulsive reading was noted in half of cases with high scores on hypersystemization.

Conclusions:

Hyperlexia in ASD could be a stereotyped behavior and a limited interest, related to an anticipated and regular pattern in reading (e.g. alphabet, same rules...). Itis
hence to be considered as an autistic feature if only limited to superficial reading ability and should be used in interventions aiming at improving social communication
skills.

107.053 Developing an Observational Measure of the Flexible Use of Pre-Linguistic Vocalizations in Preverbal Children with Autism
K. D. Slaboch’, T. Woynaroski?, P. J. Yoder® and J. W. Bodfish?, (1)Vanderbilt University, Franklin, TN, (2)Hearing and Speech Sciences, Vanderbilt University
Medical Center, Thompsons Stn, TN, (3)Vanderbilt University, Nashville, TN, (4)Vanderbilt University School of Medicine, Nashville, TN

Background: Why approximately thirty percent of children with Autism Spectrum Disorder (ASD) persist in using minimal spoken language despite intervention is
unknown. Previous studies have suggested that differences in pre-linguistic skills are useful in predicting the extent to which children with ASD will develop spoken
language. A foundational pre-linguistic skill that has not been investigated in children with ASD who are not using spoken language (i.e., preverbal children with ASD) is
the ability to combine vocalizations with different types of affect (i.e. pre-linguistic vocalization functional flexibility).

Objectives: (1) To determine if preverbal children with ASD demonstrate the full range of vocalizations and affect evident in language-matched TD peers, and (2) To
develop a measure of pre-linguistic vocalization functional flexibility (PVFF) in preverbal children with ASD to ascertain whether children with ASD are able to use
vocalizations with affect flexibly.

Methods: This study used an existing longitudinal data set from The Useful Speech Project (e.g., Yoder, Watson & Lambert., 2015). The children with ASD enrolled in
this study were between 20-48 months at baseline and were examined at five total measurement points separated by four month intervals. For the present study, Time
2 multimedia recordings of each child were selected during two different structured assessments with built-in communication presses: Communication and Symbolic
Behavior Scales and Early Symbolic Communication Scale. A partial-interval coding scheme was used to code these multimedia recordings for the occurrence of
vocalization and affect types. Vocalizations were classified in five categories based on pitch and phonation: squeal, vocant, growl, cry and laughter. Facial affect was
categorized as positive, negative or neutral.

Results: The behavioral coding method developed for this study was found to be reliable for both vocalizations (Protophones: mean: 0.88 and range: 0.80-0.98) and
affect (mean: 0.92 and range: 0.67-1) and stable (R= 0.97 for protophones, R=0.85 for negative affect, R= 0.85 for neutral affect, and R= 0.93 for positive affect). A
significant minority demonstrated limited variety in vocalizations and affect. Six participants (30%) did not demonstrate the full range of protophones, and five
participants (25%) did not demonstrate the full range of affect. PVFF was operationalized using operant contingency values (OCV) to quantify the degree of association
between vocalization types and affect types. The analysis revealed predominately negative OCVs for neutral affect and protophones in this sample (i.e., vocalizations
were more likely to be produced in the absence of neutral affect). OCVs for negative affect and protophones revealed predominately positive values (i.e., vocalizations
were more likely to be produced with negative affect than chance).

Conclusions: The results of the analysis indicate that preverbal children with ASD demonstrate limited flexibility in their use of vocalizations with different affect. In a
social communication context, this could limit the types of messages that children with ASD are sending to communication partners. If these results are replicated,
PVFF could be integrated as an early target in an intervention, due to its early developmental emergence.

107.054 Developmental Social Pragmatic Parent Coaching Intervention Increases Language-Promoting Utterances in Parents of Children with ASD.
A. Binns', M. K. Wang?, D. Casenhiser’, S. Shanker*? and J. Oram Cardy?, (1)Western University, London, ON, CANADA, (2)Western University, London, ON,
Canada, (3)University of Tennessee, Knoxville, TN, (4)Psychology, York University, Toronto, ON, CANADA, (5)The MEHRIT Centre, Peterborough, Canada
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Background: Developmental Social Pragmatic (DSP) parent-coaching interventions can be effective in promoting communication skills of children with Autism
Spectrum Disorder (ASD), however the specific features of such interventions that underlie developmental change are not well understood. DSP models embrace
teaching functional skills in a sequence following a typical developmental trajectory, and work within natural contexts. Another component of DSP treatment models is a
focus on social communication and the function of language rather than the form. Despite the known impacts of parent language functions on child language
development, there is a paucity of knowledge concerning how functions of parental language may change with treatment, and how these changes might interact with
language learning in children with ASD.

Objectives: To compare parent language use between a Developmental Social Pragmatic (DSP) Parent Coaching treatment group and a community treatment group,
pre- and post-therapy, as a first step toward better understanding how adult language supports functional language use in children with ASD.

Methods: Forty-one parent-child dyads were randomly assigned to either a DSP treatment group (n=21) or waitlist, community treatment (CT) group (n=20). All
children were between 2.0-4.11 years old at study onset and were diagnosed with ASD using the ADOS and ADI. The treatment group received 2 hours per week of
DSP therapy from SLPs and OTs, while the CT group sought a variety of other forms of community based therapy (e.g. ABA, SLP, OT, Specialized Education
Programs) independently, averaging 3.6 hours per week.

Twenty-five-minute parent-child interactions were videotaped pre-treatment and post-treatment, 12 months apart, and transcribed in CHILDES. The main
communicative function of each parent utterance was coded by two blind coders. Six language functions were classified as either language promoting (commenting,
open ended questions, responding) or non-language promoting (prompting, directing, and asking questions for which there was only one correct answer; Talbott et al.,
2015). The proportion of language promoting and non-language promoting utterances was analyzed using a mixed MANOVA with follow up MANOVAs for individual
functions within each category. Paired and independent t-tests examined between and within group effects.

Results: There were significant time by group interactions for both language promoting (p<.001) and non-language promoting utterances (p=.001). Analyses for
individual functions indicated significant groupxtime interactions for directives (p=.008), prompts (p=.029), and responses (p=.002). The DSP parent group significantly
increased their responses and decreased their directives and prompts from pre- to post-therapy, while the CT group showed no change over the year. While the groups
did not differ in any function use pre-treatment, the CT group used significantly fewer responses and more directives than the DSP group post-treatment.
Conclusions: Results of this study offer support for parent-implemented interventions, suggesting that parents have the potential to apply strategies obtained from
coaching in the facilitation of communication with their children. Future analysis will examine the interaction between parent and child language use.

107.055 Discourse Profiles in Autism Spectrum Disorder: A Family Study of Prosody
S. Patel’, K. Nayar!, G. E. Martin?, M. Lee', S. Crawford', C. LaValle’, J. J. DiehP and M. Losh?, (1)Northwestern University, Evanston, IL, (2)St. John's University,
Staten Island, NY, (3)LOGAN Community Resources, Inc. University of Notre Dame, South Bend, IN

Background: Impairments in pragmatic (social) domains of language, including narrative and conversation, are a universal feature of autism spectrum disorder (ASD).
Subtle differences in pragmatic language have been identified in a subset of parents of individuals with ASD with the broad autism phenotype (BAP; Landa et al.,
1992), suggesting that familial characterization of pragmatic language may highlight genetic mechanisms underlying ASD. A crucial aspect of pragmatic language is
prosody, or the intonation, stress, rate, and rhythm of speech, which is imperative for signaling communicative intent. Differences in prosody are a hallmark of the
social-communicative profile of ASD, and subtler prosodic differences have been noted in first-degree relatives with the BAP (Landa et al., 1992; Losh et al., 2012).
Objectives: To use automated, objective measures of prosody alongside clinical-behavioral measures in two separate contexts to characterize prosodic profiles in ASD
and in parents.

Methods: Males with ASD (n=47), their parents (n= 99), and respective control groups (n=22 male proband controls; n=46 parent controls) narrated the wordless
picture book, Frog, Where Are You? (Mayer, 1969). Prosody was measured from recorded narrations using Praat (Boersma, 2001) to obtain mean fundamental
frequency (fo), standard deviation (SD) of fo and forange (both measures of fo variability), fodrop, and speaking rate. Pragmatic language was rated from semi-
naturalistic conversation using the Pragmatic Rating Scale (PRS; Landa, 1992) and Pragmatic Rating Scale-School Age (PRS-SA; Landa, 2011). Acoustic variables of
prosody during narration were examined in relation to pragmatic violations measured by the PRS and PRS-SA (using Principle Component Analysis) to explore how
prosodic differences co-segregate with broader discourse profiles across contexts.

Results: Males with ASD demonstrated significantly different utterance-final intonation patterns, consisting of fo decline compared to fo rise identified in controls (p<.01),
marginally slower speaking rate (p=.08), and increased pauses (p=.08) during narration. When prosodic features were examined in the context of broader pragmatic
abilities, reserved conversational styles in males with ASD (e.g., reduced reciprocity, poor response elaboration) were associated with greater SD, range of fo, more
pauses, and slower speaking rate (p<.07). The ASD parent group did not differ from controls in features of prosody during narration; however, similar to findings in
ASD, a reserved conversational style was related to increased pauses and reduced speaking rate during narration (p<.07).

Conclusions: Consistent with prior work, results indicate key areas of prosodic differences during narration in individuals with ASD and controls. Increased fo drop in
the ASD group signals potential differences in control of the vocal mechanism to utilize varying intonation patterns, such as high-terminal rise, to highlight socially
meaningful information (House, 2006). Though differences in fo variability were not identified between the ASD and control groups, prosodic features co-segregated
with broader pragmatic styles, such that in the ASD group, those with a reserved discourse style demonstrated greater fo variability. Furthermore, reserved discourse
styles were associated with increased pauses and reduced speaking rate in the ASD and ASD parent groups. Together, these results demonstrate that specific
prosodic differences are closely related to differing broader discourse styles.

107.056 Dyadic Interaction Between Bilingual Parents and Their Young Children with Autism Spectrum Disorders
K. Hudry', L. Rumney’, N. Pitt', J. Barbaro? and G. Vivanti, (1)Olga Tennison Autism Research Centre, La Trobe University, Melbourne, Australia, (2)AJ Drexel
Autism Institute, Philadelphia, PA
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Background: Given concerns that dual-language exposure might confuse children with Autism Spectrum Disorders (ASD), bilingual parents may choose to restrict a
child’s exposure to a single language. The empirical evidence to date suggests no particular negative effects of dual-language exposure for children with ASD (e.g.,
Reetzke et al., 2015; Valicenti-McDermott et al., 2013). However, there is also evidence that some professionals advise against dual-language exposure, and suggest
parents should engage the child using the community dominant language (e.g., ljalba, 2016; Yu, 2015).

Objectives: We investigated a potential side effect of the decision to restrict parent-child interaction to community-dominant English — the possibility that parental non-
native language use might alter interaction behaviours usually considered to facilitate child development.

Methods: We recruited 39 dyads — each including a child with ASD (67% boys; Mage = 4 years 4 months) and their parent (87% mothers) — into two groups. Around half
of parents (n=20) were monolingual English speakers, and 19 were bilingual with English as the common non-native language. The ADOS was administered to confirm
child diagnosis, and the Mullen Scales of Early Learning were used to ascertain developmental level, with children in each group matched on ADOS Calibrated Severity
Score and Non-Verbal Developmental Quotient. Key measures of interest for this study concerned the parent. English language competence was assessed via a
standardised measure of expressive vocabulary knowledge. Free-play interaction samples were filmed with each dyad for later coding. One sample was filmed for
monolingual adults (i.e., who spoke in English) while two samples were filmed for bilingual adults (i.e., one each using their native language and non-native English).
Immediately following each interaction sample, parents rated their comfort on 7-point Likert-type scales. Off-line, we then coded parental communicative synchrony
(e.g., Hudry et al., 2013) and scaffolding of child language (e.g., Haebig et al., 2013).

Results: The parents in each group were matched on chronological age and most were tertiary-educated. Nevertheless, bilingual parents had significantly poorer non-
native English-language vocabularies compared to monolingual parents. Further, during free-play interaction, bilingual parents were less communicatively synchronous
with their children, used less verbal imitation of child speech, and modelled grammatically simpler language than did monolinguals. This was apparent irrespective of
which language bilingual parents used, with little evidence - in this sample — of specifically altered interaction behaviours when using non-native English versus a
native language. However, this unanticipated finding may be explained by the apparent presence of subgroups within our bilingual sample — one reporting using
English during everyday interactions with their child with ASD (n=11), and the other reporting maintained native-language use (n=8).

Conclusions: These novel empirical data provide partial support for some accounts provided in previous qualitative studies of the perceived impact of bilingualism and
non-native language use for parental interaction with young children with ASD (e.g., Wharton et al., 2000; Yu, 2013, 2015). With rates of both ASD diagnosis and
cultural/linguistic diversity growing internationally, understanding the potential impact of language-use choices by parents and language exposure patterns for children
clearly warrants further dedicated attention.

107.057 Examining Expressive Language Benchmarks in Young Minimally Verbal Children
J. K. Heidlage', E. Fuller?, A. Kaiser? and L. H. Hampton?, (1)Vanderbilt, Nashville, TN, (2)Vanderbilt University, Nashville, TN

Background: Despite accessing early intervention, up to 30% of children diagnosed with ASD are classified as nonverbal or minimally verbal at age five (Anderson,
2007). Within the minimally verbal population of children with ASD, there is high variability in both speech and language abilities, without a single identified pattern of
characteristics (Tager-Flusberg & Kasari, 2013). Identifying children in this population according to characteristics of their development has important implications for
guiding intervention research.

Objectives: The purpose of this study was to classify young minimally verbal children according to expressive language benchmarks proposed by Tager-Flusberg et al.
(2009), and to examine the relationship between expressive language measures and autism symptom severity.

Methods: Data were analyzed from pre-intervention assessments of participants in an ongoing intervention study (HRSA grant #R40MC27707). Fifty-three minimally
verbal children with autism between 36 and 54 months of age (mean age=32.6 months) participated in this study. A measure of phonology (consonant inventory) was
derived from the Profiles of Early Expressive Phonology (Williams & Stoel-Gammon, 2014). Naturalistic language samples were transcribed and coded to derive
measures of vocabulary (number of different words) and pragmatics (number of different communicative functions). The percentage of children in the sample who met
benchmarks for each expressive language stage (i.e., pre-verbal, first words, word combinations, sentences) was then calculated for each domain (phonology,
vocabulary, pragmatics). Additionally, two separate regression models examined the relationship between phonology and vocabulary with autism symptom severity as
measured by the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, Dilavore, & Risi, 2008).

Results: For the domain of phonology, 43.3% of the sample met criteria for pre-verbal status (i.e., 6-12 months), 13.6% of the sample met criteria first words (12-18
months), 13.6% of the sample met criteria for word combinations (18-30 months), and 29.6% of the sample met criteria for sentences (i.e., 30-48 months). For the
domain of vocabulary, 41.5% of the sample met criteria for pre-verbal status, 58.5% of the sample met criteria first words, and none of the participants met criteria for
word combinations or sentences. For the domain of pragmatics, 57% of the sample met criteria for pre-verbal status, 43% of the sample met criteria first words, and
none of the participants met criteria for word combinations or sentences. Separate regression analyses indicated that vocabulary and phonology were significantly
related to ADOS scores, controlling for IQ (vocabulary: Beta=-.167 p=.049; phonology: Beta=-.169 p=.007).

Conclusions: While the 53 children were dispersed across all developmental phases for phonology, most children remained in early phases of vocabulary and
pragmatic development. Although about half of the participants produced speech sounds at the word combination and sentence level, none of the participants met
criteria for language use at higher levels. These results are reinforced by findings from the regression analyses, indicating that, on average, children with higher autism
symptomology were producing fewer different words and fewer speech sounds. Future research should focus on individualizing interventions to better target specific
language weaknesses highlighted in these language profiles for individuals with ASD.

107.058 Examining Spoken Language in Young Children with ASD Following a 12-Week Parent-Implemented Intervention
K. A. Resua’, A. B. Barber', H. Noble?, C. H. Cook’ and B. Ingersoll®, (1)University of Alabama, Tuscaloosa, AL, (2)Crimson Center, San Diego, CA, (3)Michigan State
University, East Lansing, MI
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Background: Language develops in the context of social interaction and joint engagement (Adamson et al., 2009; Dawson, 2008; Kuhl, 2010). Therefore, interventions
targeting social engagement and play for young children with autism spectrum disorder (ASD) should facilitate language outcomes (Kasari et al., 2012; Rogers et al.,
2012). While some children with ASD use social information to support language leaming (Luyster & Lord, 2009), social impairments often limit their opportunities for
language development (Landa et al., 2011). Less attention has focused specifically on semantic development, even though language has important influences on
academic outcomes and literacy (Hay et al., 2009). Thus, further research is needed to determine the impact of naturalistic developmental behavioral interventions
(NDBIs; Schreibman et al., 2015) on more distal intervention targets (Wetherby et al., 2014), such as vocabulary development in young children.

Objectives: The purpose of this study is to examine 1) expressive vocabulary growth measured by the MacArthur-Bates Communicative Development Inventories (MB-
CDI; Fenson et al., 2007) following a 12-week parent-implemented intervention, Project ImPACT (Ingersoll & Dvortcsak, 2010), 2) the relationship between vocabulary
development on the MB-CDI and social communication measured by the Social Communication Checklist (SCC; Ingersoll & Dvortcsak, 2010), and 3) the development
of vocabulary categories on the MB-CDI. A detailed approach to measuring spoken language is critical to demonstrate that results occur secondary to intervention
rather than maturation.

Methods: Data are collected through a larger ongoing study of Project INPACT. Caregiver and child outcomes are measured following 12-week groups delivered in a
university clinic setting, with two to four children and their caregivers per group. Interventionists coach caregivers on strategies to support children’s social engagement,
language, social imitation, and play. Among other measures, caregivers complete the MB-CDI and caregivers and interventionists complete the SCC before and after
program participation.

Results: Intervention groups and data collection are ongoing. Preliminary data analysis based on 10 children revealed a mean baseline of words produced of 48.57 (SD
=53.60). Post-intervention, mean of total words produced was 71 (SD = 70.1), revealing a 46.2% growth in number of words produced. Although each child
demonstrated spoken language growth, wide variability across total words produced was observed and pre/post difference was not statistically significant in this small
sample (U = 18.5; p = .44). Qualitative analysis of caregiver feedback indicated that 100% of parents observed growth in their children’s spoken language to some
degree. A Spearman Rho analysis examined the relationship between measures of vocabulary and social communication. Number of words produced was significantly
correlated with the SCC play subscale (r=.750; p =.05), but not with the social or language domains. Findings on the extended sample will be presented, including
visual analysis. Spoken word growth relative to specific vocabulary categories will be discussed.

Conclusions: Preliminary findings demonstrate expressive vocabulary growth following 12-week Project IMPACT with large variability. Spoken language was correlated
with play skills, as suggested by previous research (Kasari et al., 2012). This study contributes to understanding of early ASD intervention on more distal intervention
targets (vocabulary).

107.059 Expressive Language and Social Functioning in Children with Specific Language Impairment Versus High Functioning Autism

R. Ng', T. T. Brown23, U. Bellug#, E. Halgren®3 and D. Trauner®, (1)Institute of Child Development, University of Minnesota Twin Cities, Minneapolis, MN, (2)Center for
Multimodal Imaging and Genomics, University of California San Diego, San Diego, CA, (3)Department of Radiology, University of California, San Diego School of
Medicine, San Diego, CA, (4)THE SALK INSTITUTE, LA JOLLA, CA, (5)Department of Neurosciences, University of California, San Diego School of Medicine, San
Diego, CA

Background: The language phenotype of individuals with autism spectrum disorders (ASD) is heterogeneous, although most findings suggest subgroups of individuals
with ASD experience language deficits. Evidence has emerged showing that cognitive and specifically, language profiles, between youth with ASD versus those with
specific language impairment (SLI) are distinct. Yet, children with SLI share various social characteristics, including elevated problems with social communication and
prosocial gestures.

Objectives: The purpose of this study was to characterize the language and social phenotypes in children with SLI versus high functioning autism (HFA), and to
determine whether neural correlates of language processing are differentially associated with interpersonal functioning across the neurodevelopmental disorders.
Methods: Participants were 13 children with SLI, 13 with HFA, and 13 typically developing youth matched on age. The CELF-4, PPVT-3, EOWPVT, and Letter-Word
Identification and Spelling subtests from the Woodcock Johnson, 3rdEdition were administered to determine functioning across language domains. The Social
Responsiveness Scale (SRS) was completed by caregivers to social functioning. Participants completed MRI and DTl scans to assess for any abnormalities in neural
substrates (pars opercularis, pars triangularis, superior temporal gyrus) and circuits involved in language functions (superior longitudinal fasciculus).

Results:

Multivariate analysis of variance (MANOVAs) were performed to assess between-group differences in language domains, and DTI measures (mean diffusivity, MD) and
cortical thickness/area, with whole brain fiber, cortical thickness, and area as covariates respectively. Results showed group differences across CELF-4 Receptive and
Expressive Language, Letter-Word Identification, and Spelling, Fs> 6.05, ps<0.01, but not receptive and expressive vocabulary knowledge (PPVT-3, EOWPVT). SLI
group performed more poorly than the other two groups in CELF-4 Receptive Language and Letter-Word Identification, but comparable to those with HFA in CELF-4
Expressive Language and Spelling. Group differences were observed across SRS subscales, including Awareness, Social Cognition, Social Communication,
Motivation, and Autistic Mannerisms, Fs>7.96, ps<0.001. Generally, those with HFA showed more difficulties across each subscale than TD and SLI groups, with the
exception of Social Awareness and Motivation, where HFA and SLI children were comparable. No group differences were observed in cortical volume/area, and MD.
Pearson correlations were computed per clinical group to assess associations between Total SRS score with language measures, and with MRI/DT! indices. No
associations were observed in the TD and SLI groups. However, among children with HFA, greater social impairment was related to poorer performance on the
EOWPVT and CELF-4 Receptive and Expressive Language. Additionally, among those with HFA, cortical thinning of the right superior temporal gyrus, n(13)=-0.70,
p=0.008, and lower MD of the left superior longitudinal fasciculus to the parietal region was related to higher SRS score, n(11)=-0.61, p=0.04, reflecting greater social
deficits.

Conclusions: In children with HFA, but not SLI or TD, social difficulties were related to their language performance, and structural abnormalities of neural substrates
and circuits involved in language comprehension and visual-spatial attention. Results suggest that the etiology of the social phenotype associated with SLI versus ASD
youth are likely distinct.

107.060 Features of Co-Speech Hand Gestures Help Predict Diagnostic Group Membership

M. Cola’, E. S. Kim2, Y. Zhang', A. Bagdasarov?, Z. M. Dravis*, B. Maddox®, E. FergusonS, L. Adeoye?, F. Fergusson3, A. A. Pallathra’, N. Minyanou?, L. Bateman, A.
T. Pomykacz®, K. Bartley', E. S. Brodkin’, J. Pandey?, J. Parish-Morris®, R. T. Schultz? and A. de Marchena'.'", (1)The Children's Hospital of Philadelphia,
Philadelphia, PA, (2)The Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (3)University of Pennsylvania, Philadelphia, PA,
(4)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (5)Children's Hospital of Philadelphia, Philadelphia, PA, (6)The Center for Autism
Research/CHOP, Philadelphia, PA, (7)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (8)Center for Autism Research, The Children's Hospital
of Philadelphia, Philadelphia, PA, (9)Children’'s Hospital of Philadelphia- Center for Autism Research, Philadelphia, PA, (10)Center for Autism Research, Malvern, PA,
(11)University of the Sciences, Philadelphia, PA
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Background:

Deficits in nonverbal communication are required for an autism spectrum disorder (ASD) diagnosis. Unfortunately, nonverbal communication is poorly captured by
informant-based questionnaires, the standard gatekeeper of ASD screening. Thus, novel measures are needed to assess nonverbal communication, which is central to
clinical decision making. During the diagnostic process, clinicians integrate developmental history, including when and how atypical behaviors manifest, with behavioral
observation. Behavioral observation includes attention to both quantitative (e.g., how often a child makes eye contact) and qualitative features of behavior (e.g., how
good was the eye contact). Questionnaires are most appropriate for measuring quantitative features of behavior, thus we sought to explore how classification of ASD
vs. typically developing controls (TDCs) would improve when adding a measure well-suited for quantifying behavioral quality — specifically, features of spontaneously
produced co-speech gestures.

The literature on co-speech gesture in ASD is small, but suggests that qualitative differences, e.g., in how gesture is formed, used functionally, or integrated with
speech, best discriminate ASD from controls. Here we employ gesture as an example of broader differences in nonverbal communication.

Objectives:

To determine whether continuous gesture variables, including frequency, size, and amount of informational content, could predict diagnostic group membership (ASD
versus TDC).

Methods:

Adults with ASD (n=24) and TDCs (n=10) were matched on chronological age, gender, and full scale IQ (see Table 1; analyses of data on 14 additional TDCs will be
integrated into this presentation by May 2017). Participants completed a 20-minute referential communication task, employed through two networked laptops, designed
to elicit back-and-forth conversational interaction in a controlled setting. All hand gestures produced during the task were tagged and coded by reliable coders for a
variety of semantic and motor features. Three continuous variables were included in this analysis: rate, size, and amount of information in gesture. All participants
completed the Social Responsiveness Scale: Self-Report (SRS-SR).

Results:

We predicted that the combination of SRS-SR, which measures frequency of social impairment and repetitive behaviors/interests in everyday contexts, and gesture
variables, which measure qualitative features of behavior in vivo, would have particularly high predictive power for ASD diagnosis. Logistic regression was used to test
this hypothesis. Entered as lone predictors, SRS-SR scores predicted diagnostic group membership with 82.4% accuracy (p<.001), and gesture variables predicted
group membership with 85.3% accuracy (p=.005). When combined into a single model, 97.1% classification accuracy was achieved, with between 57% and 81% of the
variance explained (p<.001). All participants with ASD were correctly classified, as were 9/10 TDC participants.

Conclusions:

Features of co-speech gestures are able to independently predict ASD diagnosis, and when combined with a self-report questionnaire, predictive power is very high,
suggesting that these two types of measurements capture independent variance associated with ASD diagnosis. Questionnaires are an efficient measure of everyday
behavior; however, no efficient proxy for behavioral observation exists. Here we demonstrate that features of co-speech gestures capture behavioral differences in ASD
that are not easily measured by a questionnaire, and, that when combined with a questionnaire, can have strong predictive power for ASD diagnosis.

107.061 Gesture Comprehension (GeCo) Measure Reveals Deficits in Gesture Processing in Adults with ASD

A. R. Canfield, B. Castelluccio, C. Emmett and I. M. Eigsti, Department of Psychological Sciences, University of Connecticut, Storrs, CT

Background: Diagnostic criteria for autism spectrum disorder (ASD) specify the presence of deficits in the understanding of gesture; however, relatively little research
has examined this phenomenon, especially in adults with ASD. One eyetracking study in which gesture information could be utilized to choose which of four available
referents was the target reported that the presence of co-speech gesture facilitated language comprehension in adolescents with typical development (TD), but

slowed comprehension in adolescents with ASD (Silverman et al., 2010).

Objectives: The current study was designed to examine performance on a novel, ecologically valid measure of gesture comprehension in adults with ASD and TD. We
hypothesized that the ASD group would show decreased comprehension.

Methods: Adults with ASD (n = 12) and TD (n = 16) completed an experimental measure of gesture comprehension, the Gesture Comprehension (GeCo) Task. Final
sample size will be n=20 per group. Groups did not differ in age (ASD M = 23 years, TD M = 22), or verbal, nonverbal, or full-scale IQ (FSIQ ASD M = 103, TD M = 104;
all p’s > 0.39). ASD diagnoses were confirmed by ADOS.

Participants watched a 35-second video of a scripted but naturalistic conversation between two young women discussing a friend’s recent relocation. Immediately after
watching the video, they answered 8 questions. Three questions targeted the verbal content of the video (e.g., “When did this event happen?”); five questions targeted
information expressed only in gesture (e.g., “What type of staircase was in Sam’s new apartment?”). A correct response to the “staircase” question required that
participants integrated information from a gesture, which depicted the spiraling nature of the staircase, with the spoken conversation (“she had to climb up this huge
staircase”). The verbal memory questions were designed as a metric of general motivation and attention; the gesture questions were designed to probe participant
comprehension of information conveyed solely in gesture. Participants also completed the Digit Span measure of working memory capacity.

Results: Performance was compared between groups. A repeated-measures ANOVA indicated a main effect of group, F(1,26)=12.12, p=0.002, a main effect of
measure (verbal memory versus gesture memory), F(1,26)=28.11, p <0.001, and a trend for a group by measure interaction, F(1,26)=4.16, p=0.05. The ASD group had
significantly lower scores on gesture comprehension (ASD M = 52%, TD M =78%; F(1,26)=0.08, p =0.003); group differences for the verbal memory items did not differ
(ASD M =61%, TD M =73%; p=0.15). Gesture scores were not correlated with either working memory or ASD symptom severity.

Conclusions: Adults with ASD appeared to have specific difficulty integrating information from gestures, in a novel measure of gesture comprehension, the GeCo. This
study extends findings of gesture comprehension deficits in ASD into adulthood. Furthermore, these deficits were apparent when viewing a brief interaction; difficulty
understanding gesture is likely even more pronounced during more typical, extended, in-person interactions. This study also highlights the potential utility of the GeCo
as a measure of gesture comprehension, a possibility our group will continue to explore.

107.062 Gesture Development and Autism Severity in High-Risk Infants
L. Rague’, K. E. Caravella’, B. Tonnsen? and J. Roberts?, (1)University of South Carolina, Columbia, SC, (2)Department of Psychology, University of South Carolina,
Columbia, SC
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Background: Children with autism often demonstrate deficits in gesture use. Studying populations at increased risk for developing autism may illuminate shared or
distinct pathways leading to deficits in gestures later in development. Two populations at high risk for autism are infants with fragile X syndrome (FXS; Kover &
Abbeduto, 2010) and infants with an older sibling with autism (ASIB; Ozonoff et al, 2011). Given the importance of gesture use on language development,
characterizing the emergence of gesture delays contrasted across high-risk populations can have important implications on earlier and more targeted intervention
strategies.

Objectives: Identify the effect of autism severity on developmental trajectories of gesture use in infants with FXS and ASIBs, controlling for nonverbal abilities.
Methods: Sample included 35 males (15 FXS, 20 ASIB) recruited through an ongoing longitudinal study conducted at the University of South Carolina. We measured
gesture use using the Early Gesture score on the MacArthur-Bates Communicative Development Inventories (CDI), nonverbal ability using a composite of the Visual
Reception and Fine Motor domains of the Mullen Scales of Early Learning (MSEL), and autism severity using the ADOS-2 CSS. The MSEL and the CDI were collected
at9, 12 and 24 months, and the ADOS-2 was administered at 24 months.

Results: All models were time-centered at 24 months. The first growth model determined whether number and rate of gestures used differed in FXS and ASIBs. At 24
months, infants with FXS had developed about 4 less gestures than ASIBs (3=4.20, p<0.001), while the rate of gesture development did not differ between groups
(B=0.05, p=0.56). When nonverbal abilities were added as a predictor in this model, results were non-significant, suggesting group differences in gesture use at 24
months may be driven by developmental delay in FXS. Next, two growth models were run to determine the relationship of autism severity on gesture use, controlling for
nonverbal abilities for each group. In FXS, higher autism severity at outcome was associated with reduced gesture use at 24 months with a trend statistically (3=-0.61,
SE=0.31, p=.06), but not the rate of gesture development (8=-0.02, SE=0.02, p=.34). For ASIBs, higher autism severity at outcome was associated with reduced
gesture use at 24 months ($=-0.54, SE=0.23, p=.03), but not the rate of gesture development (3=-0.03, SE=0.02, p=.21).

Conclusions: Results indicated that after accounting for nonverbal abilities in FXS, ASIBs and FXS demonstrated profiles of gesture use that were similarly affected by
autism severity, where autism severity was related to reduced gesture use at 24 months, but did not affect the rate at which these groups acquire gestures. These
results provide evidence that early gesture use may be a shared behavioral profile across these two etiologically distinct populations, such that reduced number of
gestures at 24 months in may be a similar marker for autism symptoms as it is in ASIBs. These similar patterns in gesture profiles, and the impact of autism severity on
those profiles, also suggest that similar treatments may be effective in both groups.

107.063 Gesturing during Conversation and Free Play in Children with ASD
S. Tal, |. Gordon, S. Fridenson-Hayo and O. Golan, Department of Psychology, Bar-llan University, Ramat-Gan, Israel

Background: Non-verbal communication has long been recognized as a core deficit in Autism Spectrum Disorder (ASD), and has recently been acknowledged as a
diagnostic criterion. Gesturing, including conventional, informational, descriptive and emotional gestures, forms a main modality for non-verbal communication.
Individuals with ASD have been argued to show deficits both in the overall use of gestures and, more specifically, in the use of descriptive and emotional gestures.
However, research on gestures is sparse and inconclusive: whereas some point to a lifelong deficit in gesture use among individuals with ASD, others support a
developmental delay that may later be diminished. Yet, most studies focus on toddlers with ASD, with little evaluation of older children.

Objectives: To compare gesturing in children with ASD to that of Typically Developing (TD) children, during a mother-child interaction. The effect of activity-type was
also explored, by assessing the children with their mothers both during conversation, in which more gesturing was expected, and during free-play which was expected
to elicit less gesturing.

Methods: Forty children with ASD (clinically diagnosed, and verified using ADOS-2), aged 5-10 years, and 35 typically developing (TD) controls, matched on gender
and cognitive abilities, were video-recorded with their mothers during a free-play, and during a conversation. Videos were micro-coded for use of two types of gestures:
conventional and descriptive. Calculated measures included total duration of gesturing, mean duration of each gesture, and onset time for initial gesturing. Levels of
autistic symptoms was parent reported, using the SRS-II.

Results: As predicted, children produced longer conventional gestures, on overage, during conversation, compared to free play. This difference was not found for
descriptive gestures. Compared to the ASD group, TD children spent more time performing gestures, and, on average, had longer durations for gestures. These
differences were found for conversation but not for free play. Onset time for initial gesturing during conversation was shorter for the TD group, compared to the ASD
group.

In the TD group, the level of autistic mannerisms was negatively associated with mean duration of conventional and of descriptive gesturing during conversation, but
not during free-play. However, during free-play the mean duration of descriptive gesturing was positively associated with autism symptoms.

Conclusions: The study is among the first to investigate gesture use in older children with and without ASD. Results show the effect of activity type on gesture
performance in ecological parent-child interactions. Our findings support the notion that children with ASD gesture less, use shorter, less elaborate gestures, and take
longer to initiate gestures, compared to matched TD children, specifically during conversation. For TD children, it was found that gesturing less during conversation is
associated with elevated autism symptoms, but also that gesturing more during free-play (instead of playing and handling toys) is related to elevated autistic symptoms.
Using gestures appropriately in different contexts may be used as a marker for TD children examined for ASD, though more research on the use of gestures during
conversation and free play with peers and other figures, in addition to mothers, is needed.

107.064 Growth in Narrative Retelling Abilities of Higher-Functioning Children with ASD: Associations with ASD Symptomatology, Verbal Ability, and
Reading Comprehension

N. S. Mcintyre', R. Grimm?, L. E. Swain-Lerro?, M. C. Zajic, J. McCauley*, H. K. Schiltz’, T. Oswald® and P. C. Mundy?, (1)University of California at Davis, Davis, CA,
(2)UC Davis, Santa Rosa, CA, (3)University of California at Davis MIND Institute, Davis, CA, (4)UC Davis MIND Institute, Sacramento, CA, (5)Marquette University,

Milwaukee, WI, (6)University of California at Davis MIND Institute, Sacramento, CA, (7)University of California at Davis, Sacramento, CA
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Background: Narrative retelling, or story memory (SM), relies on structural and pragmatic language, social cognition, and global/gist processing skills, and has been
shown to pose difficulties for children with ASD (Diehl et al.,2006). These language and cognitive skills influence reading development, especially the growth of text
comprehension ability (van den Broek et al., 2003). The development of reading comprehension (RC) is a significant challenge for many children with ASD (Nation et
al., 2006; Ricketts et al., 2013). These challenges are so pronounced that RC impairment may be an important part of the social communication phenotype of ASD in
higher-functioning children (Mclntyre et al., 2016; Ricketts et al., 2013). This study was designed to examine the relations between SM, RC, language, and the social
communication phenotype of school-aged children with higher-functioning ASD (HFASD).

Objectives: 1) To examine the development of SM over a 30-month period in school-aged children with HFASD using latent growth curve modeling, 2) To test the
hypothesis that autism symptom severity and verbal abilities are significantly related to SM development among these children, and 3) To examine the hypothesis that
SM development predicts the development of HFASD reading comprehension.

Methods: A Participants included seventy-eight 8- to 18-year-old children with HFASD (Full-scale IQ = 75). Data were collected at 3 time points across 30 months. ASD
symptoms were confirmed with the ADOS-2, which provided symptom severity data. Verbal ability (VIQ) was measured by WASI-2. Narrative retelling was measured
with the WRAML2 Story Memory task (SM).A Reading comprehension (RC) was measured with the Gray Oral Reading Test-5 (GORT-5).

Results: A The final growth model fit the data well, x2= 8.95 (6 df), p=0.18, CFI=0.98, RMSEA=0.08. 1) Participants varied significantly on SM intercept at T1 (SM1;
M=24.99, p=0.009), but individual growth curves did not differ significantly on slope (4.2; p=0.38). 2) ADOS and VIQ both significantly related to the intercept (-1.11,
p=.002;0.45, p<.001, respectively) but not slope (-0.07, p=0.77;-0.01, p=0.91, respectively) of SM growth curves. For every 1-unit increase in ADOS scores, a decrease
of 1.11 units was seen in SM1; for every 1-unit increase in VIQ, an increase of 0.45 units was seen in SM1. Age was included in the model, but was not significant and
was dropped as a result. 3) RC was significantly associated with the intercept (0.90, p<.001) but not the slope (-0.69, p=0.61) of SM growth curves. For every 1-unit
increase in SM1, a 0.90 unit increase was seen in RC3 scores.

Conclusions: HFASD improved in their narrative retelling skills with similar 30-month growth rates regardless of initial scores. Lower ASD symptomatology and higher
VIQ, but not age, were significantly associated with better SM1 performance, but did not impact growth rates. SM1 was a significant predictor of RC3, but there was no
relation between the rate of SM growth and RC. These data provided unique details about the social communication development of school-aged children with HFASD,
and raise the possibility that narrative retelling may be an important intervention target to improve reading comprehension in these children.

107.065 High-Resolution Chromosomal Microarray Analysis in Children with Speech & Language Delay: Genetic Findings & Clinical Relevance
A. Peiffer'?, H. Twede?, R. Vanzo? K. S. Ho'2 and E. R. Wassman?, (1)Pediatrics, University of Utah, Salt Lake City, UT, (2)Lineagen, Inc., Salt Lake City, UT

Background: Chromosomal microarray analysis (CMA) is a whole-genome genetic interrogation that may identify a cause for neurodevelopmental challenges such as
autism spectrum disorder (ASD), developmental delay (DD) and intellectual disabilities (ID). For this reason, CMA is recommended in medical guidelines as first-tier
testing in the clinical evaluation of children with ASD, DD and ID. Because early diagnosis of ASD is critical for treatment and improved outcomes, screening methods
continue to be developed and evaluated. For example, early recognition of speech & language (S&L) delay may identify children who are at risk for ASD sooner than is
currently possible. S&L delay is often an early sign of a neurodevelopmental disorder in children who are eventually diagnosed with ASD.

Objectives: We wanted to determine the prevalence of genetic causes, namely copy number variants (CNVs), in children who have S&L delay as an indication for their
clinical testing. We could then determine whether CNV's were associated with increased risk for ASD.

Methods: We studied the CMA results of 10,351 patients for whom CMA was ordered as part of a clinical work-up for S&L delay, ASD, DD, ID and other indications
using Lineagen’s FirstStepPx PLUS CMA service from 10/29/2010 through 09/30/16. T-test and chi-square analyses were used to determine whether there were
significant differences in the average age at testing and detection rate, respectively, between the study groups.

Results: Our results show that children with S&L delay are being referred for genetic testing at an earlier age (~ 2 years younger) than children without S&L delay who
have other testing indications. In addition, children with S&L delay have the same rate of pathogenic findings as children with other indications for testing such as ASD.
Females with S&L delay have a significantly higher rate of pathogenic findings (12.8%) than males with S&L delay (7.7%). Neurologists order CMA in children with S&L
delay more often than other specialists or pediatricians. Comparison of the most common genetic diagnoses shows that the causes of S&L delay vs. other indications
are different and that there are important changes in clinical management associated with these genetic disorders.

Conclusions: Children with S&L delay often have an identifiable genetic cause for their clinical challenges. The rate of abnormal genetic findings is the same or greater
than in children with other guideline recommended clinical indications (ex: ASD). We do not know whether children with S&L delay who were referred for testing went
on to develop ASD. However, this study is important because it suggests that CMA, which can be done at any age upon recognition of S&L delay, may offer objective
information that leads to earlier identification of ASD than is currently possible. These findings underscore the importance of CMA as soon as risk factors or
developmental delays are identified.

107.066 Higher Maternal Autism Spectrum Quotient Score Predicts Weaker Tendency to See Pragmatic Impairments As a Problem
K. Hanabusa', M. O and Y. Yoshimura?, (1)United Graduate School of Child Development, Kanazawa, Japan, (2)Kanazawa University, United Graduate School of

Child Dev., Kanazawa, JAPAN, (3)Research Center for Child Mental Development, Kanazawa University, Kanazawa, Japan
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Background: A Individuals with autism spectrum disorder (ASD) show deficits in reciprocal social interactions and impairment in verbal communication, such as
difficulties in understanding humor, irony and sarcasm (Frith, 2003). Sucksmith et al.’s (2011) review of work on the Broader Autism Phenotype states that many
studies on the language domain of autistic atypicalities have suggested that the parents and siblings of autistic probands have significantly greater difficulty using
language to communicate for social purposes (pragmatics) compared to controls. Komeda et al. (2015) conclude that both individuals with ASD and those with typical
development (TD) make selective neural responses toward people who are similar to themselves, although there are differences in the neural mechanisms between
ASD and TD. We hypothesized that individuals with higher Autism Spectrum Quotient (AQ) scores are permissive to others with pragmatic language impairments.
Objectives: A The purpose of this study was to investigate the correlation between maternal AQ score and mothers’ evaluation of pragmatic impairments in children.
Methods: A Participants were selected from 100 mothers who were randomized according to sample allocation from over 800,000 questionnaire respondents by a
marketing research corporation in Japan. We applied sample allocation to choose eight or nine mothers of children of each sex in each grade from grades 1 to 6.
Mothers’ mean age was 40.3 years (standard deviation = 5.3, range = 26-55). AQ and scales D to H (D. coherence, E. inappropriate initiation, F. stereotyped language,
G. use of context and H. nonverbal communication) of the Maternal Evaluation of Pragmatic Impairments in Children (MEPC) from the Children’s Communication
Checklist Second Edition (CCC-2), which measures pragmatic impairments, were administered through an Internet survey. Using MEPC, mothers were asked to
estimate how they would feel if their children showed the communication behaviors listed in scales D to H with responses given on a five-point Likert scale from “1. It
isn't a problem” to “5.A It's a problem .’

Results: A Data were analyzed using Pearson’s correlation coefficients and regression analysis. There was a significant negative correlation between maternal AQ
scores and MEPC scores (r=-0.2577, p<0.01). We also found significant negative correlations for each of the communication and imagination subscales of AQ and
scores for subscales D to H of MEPC (p<0.05-0.001) (see Table 1). There was no correlation between the other AQ subscales including social skills, attention
switching and attention to detail and any of the scores for subscales D to H of MPEC.

Conclusions: A Higher maternal AQ score predicts mothers being more permissive to pragmatic impairments. This study showed correlations between the
communication and imagination subscales of AQ and the evaluation scores of pragmatic impairments in CCC-2. However, no correlations were found between the
other AQ subscales and the evaluation score of pragmatic impairments in CCC-2.

107.067 Human References: What the Words That Adolescents with ASD Use Reveal about the ASD Phenotype
A. R. Neal-Beevers', B. G. Davidson?, L. Sperle’, D. Ikejimba* and J. W. Pennebaker*, (1)Stop E9000, University of Texas at Austin, Austin, TX, (2)Pediatrics,
University of Miami Miller School of Medicine, Miami, FL, (3)University of Pittsburgh, Pittsburgh, PA, (4)Psychology, University of Texas at Austin, Austin, TX

Background:

Deficits in verbal communication are evident in varying degrees in individuals with Autism Spectrum Disorder (ASD). Research has documented a host of language
symptoms, including idiosyncratic and/or repetitive speech, uneven language development and difficulty with pragmatic aspects of language including aberrant vocal
quality, tone, and/or volume. However, we know little about the words used by those with ASD, and how they may differ from those of their neurotypical peers.
Objectives:

This study investigated the ways in which adolescents with ASD (Adol_ASD) use words compared to their neurotypical (Adol_NT) peers.

Methods:

Nineteen Adol_ASD and 14 Adol_NT participants (11-21 years, all male) were enrolled in the study. Participants in the two groups were comparable in chronological
(F(1,31)=1.56, p=.22) and mental age (F(1,31)=.19, p=.67). The Autism Diagnostic Observation Schedule (ADOS; Lord et. al., 1989) was used to confirm ASD
diagnosis. The ADOS was transcribed from video. Transcriptions were analyzed using the Linguistic Inquiry and Word Count program (Pennebaker, Booth, Boyd, &
Francis, 2015), yielding information on participant word use across approximately 90 variables. Our analyses focused on variables within three categories: (1)
Interpersonal Referents, (2) Internal State Referents and (3) Ambiguous Action Referents.

Results:

Oneway ANOVAs were conducted to compare the LIWC variables between the Adol_ASD and Adol_NT groups (see Table 1). Overall, Adol_ASD participants focused
more on themselves (I-words), and used fewer words referring to others (e.g., 3person pronouns) including broad classes of people, events, and actions
(interrogatives) compared to Adol_NT participants. Interestingly, the language patterns of the Adol_ASDs suggested they spoke in an interpersonal manner consistent
with having lower social status or clout. In terms of Internal State Referents, Adol_ASD use fewer words reflecting feelings, biological or bodily processes, and
emotional states, such as anxiety. Finally, Adol_ASD participants more frequently referred to ambiguous action and objects than Adol_NTs.

Conclusions:

The current study provides insight into phenotypic language use in ASD. Our findings suggest that Adol_ASD use words reflecting greater self-focus (e.g., “I"). Further,
when Adol_ASD make reference to others, they more often use non-specific impersonal pronouns, and ambiguous referents such as “who”, “what”, and “where”
(interrogatives). Results suggest that adolescents with ASD rely on action words (verbs, auxiliary verbs) and more often employ value-laden references such as
“should”, “would”, and “could” (discrepancy words) when describing events and objects.A Results reveal that Adol_ASD make less frequent references to human
internal states (e.g., anxiety, feelings, biological and body processes). Finally, results suggest that the linguistic profiles of Adol_ASD reflect less clout - or influence —
than those of Adol-NT. Interestingly, individuals with high clout more often use “we” and less often use “I.”A They also use more social words and fewer negations.
Taken together, this pattern of word use conveys as more confident and influential.A In sum, our study revealed that adolescents with ASD may engage in patterns of
word use reflecting greater self-focus, less awareness of internal states and, also, may be perceived as less influential. These findings may have implications for life
skills training programs for individuals with ASD.

107.068 Identifying Endophenotypes in Autism Spectrum Disorder and Fragile X Syndrome: A Multi-Method Approach
K. Nayar', L. Bush?, M. Lee3, G. E. Martin?, S. Crawford® and M. Losh?, (1)Northwestern University, Chicago, IL, (2)Northwestern Feinberg School of Medicine,
Chicago, IL, (3)Northwestern University, Evanston, IL, (4)St. John's University, Staten Island, NY
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Background: Fragile X syndrome (FXS), caused by a mutation of the FMR1 gene, is the most common single-gene disorder associated with autism spectrum disorder
(ASD), with up to 75% of males with FXS meeting diagnostic criteria for ASD (FXS-ASD; Klusek et al., 2014). However, in-depth studies of specific phenotypic domains
in idiopathic ASD (ASD-0) and FXS suggest that while substantial overlap may exist in the social-communicative domain (Klusek et al., 2014, Losh et al., 2012), the
expression of restricted and repetitive behaviors (RRB) is more distinct (Wolff et al., 2012), suggesting that FMR1 variation may play a role in selected ASD
phenotypes. To address this question, this study directly compared profiles of social communication and RRBs in individuals with FXS-ASD, FXS without ASD (FXS-0),
and ASD-O, applying multiple measures of symptoms in both domains.

Objectives: To characterize social communication and restricted and repetitive behaviors in idiopathic ASD and individuals with FXS with and without ASD using a
multi-method approach.

Methods: Eighty-four males with ASD-O, 55 males with FXS-ASD, and 16 males with FXS-O were included. The Pragmatic Rating Scale-School Age (PRS-SA; Landa,
2011) and the communication and social items of the Autism Diagnostic Interview-Revised (ADI-R) were used to evaluate social communication. RRBs were assessed
using the ADI-R RRB items and the Repetitive Behavior Scale-Revised (RBS-R). Principle Component Analyses were conducted to determine the factor structure of
phenotypic profiles across FXS and ASD. Correlations were examined with FMR7-molecular variation, including CGG repeat length and levels of FMRP.

Results: On detailed clinical-behavioral ratings of pragmatic language (i.e., PRS-SA), individuals with ASD-O and FXS-ASD did not differ, and demonstrated
significantly greater rates of impairment in domains of conversational reciprocity, redundancy, and disinhibition compared to males with FXS-O (ps<.05). For parent-
reported difficulties in communication (ADI-R) a stepwise pattern emerged in which males with ASD-O demonstrated the greatest impairment, followed by males with
FXS-ASD and then males with FXS-O (ps<.05). In contrast, on both the ADI-R and RBS-R, males with ASD-O demonstrated distinct profiles of RRBs, including
significantly greater rates of behaviors associated with insistence on sameness, sensory interests and aversions, compulsions, and self-injury compared to males with
FXS-ASD and FXS-O (ps<.05). Additionally, males with FXS-ASD demonstrated greater impairments in sensory seeking and aversive behaviors than those with FXS-
0. Variation in FMR1 expression was related to greater impairments in social communication in all three groups, and greater rates of repetitive sensorimotor behaviors
in FXS-O (ps<.05).

Conclusions: Findings confirmed substantial overlap between ASD and FXS-ASD in the social-communicative domain, and revealed significant relationships between
social communication and FMR1-related variation. In contrast, distinct profiles of RRBs were observed, indicating syndrome-specific areas of difficulty that are impacted
by increased ASD symptomatology in FXS. Together, findings suggest that social communication impairments may constitute an important overlapping endophenotype
in ASD and FXS, which may be used to clarify the complex etiology of ASD.

107.069 Identifying Factors That Predict, Moderate and Mediate Alternative and Augmentative Communication (AAC) Outcomes for Preschool
Children with Autism

S. B. Sievers', D. Trembath? and M. F. Westerveld®, (1)Allied Health, Griffith University, Gold Coast, Australia, (2)Menzies Health Institute, Griffith University,
AUSTRALIA, (3)School of Allied Health Sciences / Griffith Institute for Educational Research, Griffith University, Gold Coast, Australia

Background: Clinicians must consider numerous factors when prescribing Augmentative and Alternative Communication (AAC) for children with autism, including the
children’s individual learning profiles, families’ preferences, and resource constraints. Furthermore, when considering the research evidence, documented variability in
AAC intervention outcomes in research makes it hard for clinicians to select the intervention most likely to be effective for a given individual. The aim of this study was
to identify child-related factors associated with AAC intervention outcomes for children with autism through a systematic review of the research literature.

Objectives: N/A

Methods: A systematic search was completed of peer-reviewed research articles presenting studies in which AAC intervention outcomes, and factors associated with
these, were reported for children with autism and/or developmental disability. The following data were extracted: (a) participants, (b) AAC intervention/s, (c)
communication outcomes, (d) baseline child characteristics, and (f) social environmental factors.

Results: The search yielded 965 titles and abstracts, of which seven articles relating to 7 studies met criteria for inclusion. Child characteristics associated with
communication outcomes were pre-intervention cognition, autism severity, communication competence, verbal imitation, vocabulary comprehension, object use, joint
attention, and language use.

Conclusions: The findings point to the need for further research to better understand the nature of the association between these factors and outcomes, as well as the
potential for these factors to assist in matching children with interventions most likely to meet their individual needs.

107.070 llluminating the Role of Association and Spatio-Temporal Location for Word Learning in ASD
C. Field', C. Lewis? and M. L. Allen3, (1)Preston, University of Central Lancashire, Lancashire, United Kingdom, (2)Lancaster University, Lancashire, United Kingdom,
(3)Lancaster University, Lancaster, UNITED KINGDOM
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Background:

Research suggests that children with Autism Spectrum Disorder (ASD) learn words from association (e.g. Akechi et al., 2011; Baron-Cohen, Baldwin & Crowson, 1997;
Preissler & Carey, 2005). However, these findings may reflect cognitive delay rather than autism per se; and the associational binding between a word may more
simply refer to spatio-temporal position or the nature of the symbolic reference by which attention is drawn.A Little research to date has compared the influence of
different symbolic cues to prompt the child to the link between a spoken word and its intended referent.

Objectives:

The three objectives of the research were: to examine the nature of association in word learning within a group of children with ASD with varying verbal mental age
(VMA), comparing different symbolic gestures (an arrow, illumination of the object, both, or both but identifying different objects); to investigate the effect of spatio-
temporal location on children’s word-object mappings; and to tease apart the effects of intellectual disability and autism, by comparing children with ASD to children
with intellectual disabilities (ID) and a typically developing (TD) cohort.

Methods:

Children (Ns: TD = 32; ASD = 31; ID = 22) watched a video of a speaker labelling novel objects. One referent was presented with a cue highlighting attention (i.e. arrow
next to the object, light illuminating the object, or arrow and light concurrently presented) as the speaker uttered a novel word. After the video, children were asked to
indicate the target referent. On half the trials, the position of the objects was reversed.

Results:

The findings are depicted in Figure 1 and Table 1.

- As would be expected, when the arrow and illumination (light) conflicted children in all three groups were at chance.

- The arrow cue, presented alone or with illumination, enabled children with ASD to perform above chance in learning a new word.

- Word learning occurred when the objects remained in position and when they were reversed.

- (not shown in Table 1 or Figure 1) children with ASD with a higher VMA (mean of six-years-old) tended to perform better than those with a lower VMA (mean of three-
years-old), particularly for the arrow trials and reversed position trials

Conclusions:

Word learning in ASD is not simply an association between a word and a place - it refers to the object being labelled.A We also found that word leaming is influenced
differentially by the cue which accompanies a label. Children with ASD learn words from arrows but not object illumination and originally only map object labels to
particular spatial locations. The three populations showed differences in word learning from the cues relative to each other (see Figure 1). These results emphasise the
importance of studying different types of associative cue, a varying VMA range of children and including children with ID as controls in ASD research. Further analysis
se influences might provide insights into how children in various groups grasp word-referent connections.

107.071 Imagining Counterfactual Worlds in Autism Spectrum Disorder
J. S. Black, D. M. Williams and H. Ferguson, School of Psychology, University of Kent, Canterbury, United Kingdom

Background:

Counterfactual reasoning is an important part of social communication and may be a necessary precondition for development of Theory of Mind. Counterfactual
reasoning relies on both imaginative and inhibitory processes, both of which may be impaired in people with Autism Spectrum Disorders (ASD). Limited previous
research has found counterfactual reasoning ability to be impaired in children with ASD, but this has never been explored in adults. Past research has also relied on the
generation of counterfactual statements or responses to counterfactual reasoning questions, which create ambiguous task demands for people with ASD. Exploring
counterfactual reasoning ability with online processing measures eliminates this potential confound.

Objectives:

We present four eye-tracking experiments (experiments 1 and 2 complete; approximately 50% of data collected for 3 and 4) that explore the processing of
counterfactual sentences, requiring differing levels of inhibition and imagination, in individuals with ASD and typically developing (TD) participants in an anomaly
detection reading task.

Methods:

Experiment 1 depicted everyday events that incur a minimal change from reality (e.g. “If Joanne had remembered her umbrella, her hair would have been dry/wet...").
Experiment 2 described alternative versions of known historical events that require readers to suspend their knowledge of reality and imagine a novel version of the
world (e.g. “If Spain were not a member of the European Union, they would pay for things using Pesetas/Euros...”). Experiment 3 presented completely novel scenarios
requiring a high degree of imagination (e.g. “If margarine contained soap, mum could use margarine in her washing/baking...”). Experiment 4 explored the processing
of counterfactual sentences within well-known fictional worlds (e.g. “If Harry Potter lost his magic powers, he would use his broom to sweep/fly...”). Factual contexts
(“Because...”) provided a baseline measure of contextual integration.

Results:

Results from Experiments 1 and 2 (n=50) revealed similar comprehension strategies for TD and ASD groups (faster counterfactual inconsistency-detection in
Experiment 2 than 1). However, relative to controls, participants with ASD were faster to detect the factual inconsistency in Experiment 1, and were more likely to
regress back to aid comprehension of a counterfactual world in Experiment 2.

Preliminary results suggest similar findings for Experiments 3 and 4 (n=20). For example, in Experiment 3, adults with ASD demonstrated typical counterfactual
processing with faster detection of anomalies within factual than counterfactual sentences, with some evidence suggesting slower counterfactual processing in
Experiment 4.

Conclusions:

Overall, our results across experiments (and two different samples) suggest that adults with ASD are well-able to process counterfactual sentences and do so in a
similar time course to TD adults, even when these sentences place demands on imagination and inhibition. This implies that difficulties with Theory of Mind in adults
with ASD are not the result of counterfactual processing deficits. However, some subtle between group differences were found when counterfactual processing required
inhibitory control. Adults with ASD appeared slower to process counterfactual scenarios requiring inhibition of prior knowledge (whether factual e.g. the Titanic sinking,
or fictional e.g. that mermaids have tails). The theoretical and clinical implications of this will be discussed.

107.072 Impaired Resolution of Ambiguous Homographs in High-Functioning Individuals with Autism: An ERP Study

E. L. Coderre', M. Chernenok’?, T. Brothers?, B. Gordon’# and K. Ledoux’, (1)Neurology, Johns Hopkins University School of Medicine, Baltimore, MD,
(2)Department of Human Ecology, University of California, Davis, Davis, CA, (3)University of California Davis, Davis, CA, (4)Cognitive Science, Johns Hopkins
University, Baltimore, MD
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Background: A Autism spectrum disorders (ASDs) are partly characterized by deficits in communication and pragmatic language, particularly in determining the
meaning of ambiguous words in context. For example, when reading sentences aloud, individuals with ASD are more likely than individuals with typical development
(TD) to mispronounce ambiguous homographs like “lead” and “tear”. Traditionally this difficulty has been interpreted within the “weak-central coherence” theory of
autism, which suggests that individuals with ASD have impaired contextual integration. However, difficulty with correctly reading homographs could also stem from
executive control deficits, such that individuals with ASD have difficulty inhibiting the context-inappropriate meaning of the homograph.

Objectives: A We used the N400 event-related potential (ERP) to tease apart executive control and context sensitivity processes in individuals with ASD. Using
sentence stimuli designed to distinguish between context sensitivity and executive control, we compared N400 responses to lexical ambiguity and semantic incongruity
in ASD and TD groups. If impairments in ambiguity resolution in the ASD group result from difficulty attending to contextual clues, then these impairments should
correlate with a reduced N400 to incongruous words. Conversely, a dissociation between these two mechanisms would suggest that individuals with ASD have a
specific impairment in disambiguating meaning.

Methods: A Twenty adults with ASD and 20 matched TD adults (ages 18-68) read 120 sentences for comprehension, responding to relatedness probes after each
sentence. Materials consisted of sets of four sentences, adapted from Sitnikova et al. (2002). All sentences had a first clause that biased either the dominant or
subordinate meaning of a homograph. A second clause contained a target word associated with the homograph'’s dominant meaning. Finally, a control word at the end
of the sentence was either congruent or incongruent with the preceding sentence context. Sentences were presented in rapid serial visual presentation (RSVP) format
during concurrent EEG recording.

Results: Analyses were performed at nine regions across the scalp (representing frontal, central, and parietal sites and left, midline, and right lateralities). Repeated-
measure ANOVAs were run with factors of congruity (congruent/incongruent), site (frontal/central/parietal), laterality (left/midline/right), and group (ASD/TD). At the
control word, both groups showed a significant N400 effect from 300-500 ms over central and parietal scalp. The magnitude and topography of the N400 effects were
comparable between groups. At the target word, the TD group showed a small N400 effect from 350-450 ms over the right hemisphere. In contrast, the ASD group did
not show a significant N400 effect in response to the target word.

Conclusions: Both groups showed an N400 effect in response to control words, indicating that the ASD group effectively attended to sentence context. In contrast, the
ASD group showed no N400 effect to the target words, indicating inappropriate ambiguity resolution. The dissociation between these two effects suggests that
inattention to context is an unlikely explanation for the disambiguation deficits in the ASD group. Instead, atypical ambiguity resolution may result from inappropriate
executive control mechanisms, such that individuals with ASD are unable to suppress the context-inappropriate meaning of the homograph.

107.073 Individuals with 16p11.2 Deletions Show Aberrant Feedback Processing during Speaking

C. Demopoulos’, H. Kothare, D. Mizuiri', J. Henderson-Sabes?, E. Sherr’, B. Fregeau?, J. Tieragel®, J. F. Houde® and S. Nagarajan’, (1)Radiology & Biomedical
Imaging, UCSF, San Francisco, CA, (2)Otolaryngology-Head and Neck Surgery, UCSF, San Francisco, CA, (3)Neurology, UCSF, San Francisco, CA, (4)Neurology,
UCSF, SF, CA, (5)Simons Foundation Autism Research Initiative, New York, NY, (6)University of California, San Francisco, San Francisco, CA

Background: The specific types of deficits in the sub-processes necessary for speaking are poorly understood in children with Autism Spectrum Disorder (ASD) and
16p11.2 deletions. Given the highly penetrant speech production deficits in children with 16p11.2 deletions, examination of speech sub-processes in this group offers
an opportunity to identify discrete points of dysfunction in the speech production system. In particular, a better understanding of the role of auditory feedback in the
control of speaking in these participants could potentially lead to insights into novel targets for intervention and directions for therapeutic treatments.

Objectives: To examine the impact of auditory feedback processing on speech production in participants with 16p11.2 deletion compared to sibling controls.

Methods: Two tests of sensitivity to auditory feedback during speech were collected from 12 participants with 16p11.2 deletion and six sibling control participants. The
first test, called a pitch perturbation test, examined how subjects quickly changed the pitch of their voice within a trial to correct for a brief perturbation of their auditory
feedback, a response known as “pitch feedback compensation”. The second test, called a speech formant adaptation test, examined how, over many trials, subjects
learned to adapt to sustained vowel identity changes in their auditory feedback during vowel production.

Results: Results indicated that 16p11.2 deletion carriers showed an exaggerated pitch compensation response to unpredictable mid-vocalization pitch perturbations
compared to sibling controls, t(7.45)=2.54, p=.037). In contrast, they showed reduced adaptation to sustained vowel identity changes in auditory feedback, (t(12)=3.04,
p=.010).

Conclusions: The overcompensation response to unpredictable online auditory feedback alterations demonstrated in our participants with 16p11.2 deletion is similar to
what has been observed in a subset of participants with idiopathic ASD. Our data also showed reduced speech sensorimotor adaptation following consecutive trials in
which the vowel identity of auditory feedback was altered in a predictable way. A reduced adaptation response has been reported in typically developing younger
children and to an even greater extent in toddlers, which may suggest a maturational dysfunction of one or more speech production mechanisms in participants with
16p11.2 deletion. This reduced speech adaptation in the context of the strong compensation response during the pitch perturbation task means that while deletion
carriers were able to detect and make some effort at correcting perceived speech errors in real time, they failed to change their speech model in anticipation of highly
predictable alterations in auditory feedback.

107.074 Investigating Relationships Between Linguistic and Pictorial Symbolic Domains in Children with Autism Spectrum Disorder and Typical
Development

C. Hartley', A. Trainer? and M. L. L. Allen’, (1)Psychology, Lancaster University, Lancaster, UNITED KINGDOM, (2)Northumbria Healthcare NHS Foundation Trust,
North Tyneside, United Kingdom, (3)Lancaster University, Lancaster, UNITED KINGDOM
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Background:

If children are to become effective communicators, it is vital that they learn to comprehend and produce linguistic and pictorial symbols. For typically developing (TD)
children, early understanding of pictures is scaffolded by their superior and early-emerging understanding of language. However, autism spectrum disorder (ASD) is
often characterised by severe and prolonged language impairments, and recent evidence shows that minimally verbal individuals also have an atypical understanding
of pictures. Here, we explore the possibility that deficits in linguistic and pictorial domains are causally related in ASD.

Objectives:

For the first time, this study modelled concurrent predictive relationships between comprehension and production of language and pictures (plus non-verbal intelligence,
chronological age, and autism severity) in linguistically-delayed children with ASD and TD controls.

Methods:

Participants were 30 children with ASD (M age = 11;4) and 24 TD children (M age = 4;5). The Mullen Scales of Early Learning measured language comprehension
(ASD: M = 3;7; TD: M = 4;5) and language production (ASD: M = 3;4 ; TD: M = 4;8). The Leiter-R measured non-verbal intelligence (ASD: M score = 63.5; TD: M score
=50.46) and the Childhood Autism Rating Scale measured autism severity (ASD: M score = 36.93; TD: M score = 15.42). Picture comprehension was assessed by
asking children to identify the 3-D referents of line drawings. Picture production was assessed by asking children to draw unfamiliar 3-D objects and having
independent raters identify their referents. Predictive relationships between domains were modelled via hierarchical regressions.

Results:

For children with ASD, pictorial understanding was predicted by language abilities (B = .41-.64, p = .03-.001), and autism severity (8 = -.45, p =.02). Language
comprehension and production predicted each other (3= .65-.85, p <.001), and the latter was also predicted by autism severity (8 = -.22, p =.02). For TD children,
picture comprehension was predicted by language abilities (8 = .38-.42, p = .045-.05), which in turn were predicted by non-verbal intelligence and chronological age (8
=.34-.48, p = .04-.02). Comparisons between subgroups (N = 16 per population) matched on language comprehension and production revealed no differences in
pictorial understanding. However, when matched on non-verbal intelligence, children with ASD showed significantly reduced pictorial understanding relative to TD
peers (t=5.2-32.3, p = .03-<.001).

Conclusions:

As in typical development, pictorial understanding in ASD is scaffolded by language. This between-domain relationship is similar to that observed in young TD children,
and aligns with Vygotskian social-cultural theories of development rather than domain-specific theories. The observed predictive relationships indicate that referential
language impairments may elicit downstream deficits in picture comprehension and production. Consequently, children with severely impaired language may not
understand the representational nature of pictures. From an applied perspective, this has important implications for children’s learning and usage of picture-based
communication interventions. However, improving language through targeted interventions may elicit advances in understanding across multiple symbol systems.

107.075 Is Autism Left-Handed? Exploring Abnormal Lateralization in Handedness and Language Among Individuals with ASD.

A. Diaz-Stransky', M. J. Rolison?, K. A. McNaughton?, T. C. Day?, B. Lewis?, K. Ellison’, E. Jarzabek?, A. NaplesS, J. Wolf” and J. McPartland?, (1)Psychiatry, Yale
Child Study Center, New Haven, CT, (2)Child Study Center, Yale School of Medicine, New Haven, CT, (3)Yale Child Study Center, Yale University, New Haven, CT,
(4)Yale School of Medicine, Darien, CT, (5)Yale University, New Haven, CT, (6)Yale Child Study Center, Yale University School of Medicine, New Haven, CT, (7)Yale
Child Study Center, New Haven, CT

Background: Language and fine-motor function are typically lateralized to the left hemisphere. Neurologic lateralization during brain development underlies
handedness and communication asymmetry. Atypical lateralization of these functions has been observed in individuals with autism spectrum disorder (ASD) and other
neurodevelopmental disorders. Recently, a study of handedness in individuals with ASD reported a lower handedness score than typically developing (TD) children.
Limited research has suggested a small effect of handedness on language, in that right-handed children had better language scores than non-right-handed subjects.
Objectives: The current study aims to explore the difference in handedness quotient between individuals with ASD vs. TD. In addition, this study investigates the
association between handedness and language function among individuals with ASD. Finally, the association between handedness and communication is explored
separately for different facets of a handedness assessment. Handedness is measured utilizing the Edinburgh inventory, which measures the degree of dominance of
an individual's right or left hand based on eye, hand and foot laterality.

Methods: A Thirty children diagnosed with ASD and seventeen TD children ages 8-18 years old underwent testing for handedness utilizing the Edinburgh Handedness
Laterality quotient. Communicative function was assessed with the Vineland Adaptive Behavior Scales — Second Edition, Communication Domain (VABS-CD). Linear
regression analysis was performed to explore the correlation between Edinburgh handedness quotient and communication scores. A t-test comparison of VABS-CD
communication scores between right-handed and left handed and ambidextrous/undifferentiated individuals with ASD was completed for each item in the Edinburgh
scale as well as global Laterality Quotient.

Results: A The difference in handedness quotient between individuals with ASD (median 88) and TD (median 100) did not reach significance (p=0.319). There is no
significant correlation between handedness quotient and VABS-CD scores (r2=0.1, p=0.109) Furthermore, there was no significant difference between VABS-CD
communication scores among individuals with ASD who are right-handed vs. those that are left handed and ambidextrous/ undifferentiated (p=0.702). No differences
emerged even when communication scores were compared based on laterality of each item on Edinburgh handedness quotient scale (lowest p-value was 0.201).
Conclusions: This study failed to replicate the reported association between handedness and communication function among individuals with ASD. Studies
controlling for non-verbal intellectual quotient are necessary to explore whether individual differences in cognition may account for discrepant results. Further studies
investigating the inter-relation between abnormal lateralization of communication and motor function may inform the neurobiologic basis of autism and other
neurodevelopmental disorders.

107.076 Joint Attention at 22 Months As a Predictor of Communication Skills in Preschool

S. W. Nowell', L. R. Watson?, E. Crais?, S. Griffin® and L. Turner-Brown?, (1)University of North Carolina - Chapel Hill, Chapel Hill, NC, (2)Department of Allied Health
Sciences, University of North Carolina at Chapel Hill, Chapel Hill, NC, (3)Allied Health Sciences, Division of Speech and Hearing Sciences, The University of North
Carolina at Chapel Hill, Chapel Hill, NC, (4 UNC TEACCH Autism Program, University of North Carolina at Chapel Hill, Carrboro, NC
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Background: Early joint attention (JA) skills are known to predict later language skills in children with ASD (Charman, 2003; Poon et al., 2012). However, little is known
about the extent to which these skills may be variably related to general language outcomes versus more pragmatic aspects of language use. We aimed to address this
gap in the literature via analyses using a sample of children (n=46) who were identified as at-risk for ASD at 12 months of age using a community screener (FYI;
Baranek et al., 2003). Specifically, we sought to examine the extent to which general language outcomes versus pragmatic language outcomes at preschool age were
predicted by JA skills at 22 months.

Objectives: Our aim was to determine if JA skills at 22 months variably predict general language outcomes versus pragmatic aspects of communicative competence,
specifically reciprocity, initiation, and topic maintenance during conversations and narrative retell ability.

Methods: Items on the ADOS Module 1 targeting JA skills (Showing, RJI, and Spontaneous 1JA) collected at 20-24 months (m=22, sd=.8) were used in regression
models to predict general language skills on the Preschool Language Scales-5t Edition (PLS-5; Zimmerman et al., 2011). Next, JA skills at 22 months were used to
predict specific pragmatic skills on the Pragmatic Rating Scales-School Age (PRS-SA; Landa, 2011; Reciprocity, Initiation, and Topic Maintenance), and narrative retell
abilities using the Narrative Scoring Scheme (NSS; Heilmann et al., 2010) for a sub-sample of 4-5 year olds (m=59.72 months, sd=6.7), whose language levels were
advanced enough to code using the PRS-SA.

Results: In this sample of children identified at 12 months as at-risk for ASD, the three items targeting JA on the ADOS at 22 months accounted for a significant
amount of the variance in Expressive Communication (R2= .21, p=.02) but not Auditory Comprehension on the PLS-5 (R%=13.98, p=.09) in preschool. RJA was the only
significant predictor of Expressive Communication, accounting for most of the variance in preschool expressive language skills. None of the JA items were significant
predictors of Reciprocity or Initiation on the PRS-SA, but JA items at 22 months accounted for significant amounts of variance in PRS-SA Topic Maintenance (R?=.34,
p=.03) and total narrative retell skills on the NSS (R2=.31, p=.02) in preschool. Showing (p=.06) and RJA (p=.06) were the biggest contributors of variance in Topic
Maintenance, while Showing (p=.01) was the only significant predictor of narrative retell. The contributions of the JA items in all of these models accounted for
significant variance above and beyond the ADOS total algorithm score, which was not a significant predictor in any of the models.

Conclusions: In this at-risk sample, JA skills at 22 months significantly predicted expressive language ability in preschool. However, early JA skills accounted for a
larger amount of variance in the children’s maintenance of another person'’s topic and narrative retell ability than they did in general expressive language skills at
preschool age. Findings support the importance of interventions targeting JA skills in toddlers at-risk for ASD to improve later pragmatic functioning.

107.077 Language Acquisition and Communicative Development in Mandarin-Learning Preschool Children with ASD: Assessment Via the Pcdi-Infant
Form

F. Xie and Y. E. Su, School of Foreign Languages, Central South University, Changsha, Hunan, CHINA

Background: English-learning preschool children with autism spectrum disorders (ASD) have often been reported to demonstrate the severe delay of receptive and
expressive vocabulary and non-verbal communication, functional object use and play skills (Charman et al., 2003; Luyster et al., 2007). Recent research has begun to
delineate expressive language profiles in Mandarin-learning children with ASD (Su et al., 2016). However, little is known about both receptive and expressive, and non-
verbal language profiles of Mandarin-learning preschool children with ASD.

Objectives: Using the Putonghua Communicative Development Inventory: Words and Gestures (PCDI-Infant Form; Tardif ef al., 2008), this study attempts to
investigate the early development of understanding of phrases, words comprehension and expression, and production of gestures in Mandarin-learning preschool
children with ASD.

Methods: Parents of 75 2-6-year-old children with ASD (66 boys and 9 girls, mean age=54.52+14.40 months) completed the PCDI-Infant Form. Language and
communicative abilities were compared with the published norms of typically-developing (TD) infants and the published patterns of English-learning preschool children
with ASD respectively.

Results: A (1) Compared with the published norms of TD infants, the results indicated that Mandarin-learning preschool children with ASD demonstrated the following
differences: (1)The serious delay in early language development (in domains including First Signs of Understanding, Phrases, Starting to Talk, Vocabulary, Actions
and Gestures); (2)The considerable variability in language acquisition; (3)For the “Vocabulary” part, their impairments of receptive language seemed to be severer
than expressive language; (4)In the gestural domain, their early gestures (12/27 points) were more impaired than late gestures (17/27 points); (5)For correlations,
results showed an overall significant correlation even with age partialled out (ps<.001). There were also strong correlations between vocabulary production and gesture
production (r=.537 and r=.542 respectively, both ps<.001), and phrases understood (r=.574 and r=.574 respectively, both ps<.001), while both showed weak
correlations in the published norms of TD infants (r=.41, p<.05 and r=.29, p>.05 respectively). (2) Compared with English-learning preschool children with ASD, the
results indicated the similar developmental patterns: (1)The serious delay in early language acquisition and communicative development were demonstrated across
languages; (2)Gesture production acting as a “bridge” between language comprehension and language production, as these three domains were significantly
correlated with each other (ps<.001); (3)When the participants were divided into 3 age subgroups (2-3-year-olds, 4-year-olds, 5-year-olds and above), results showed
insignificant difference of age between the subcategories of the PCDI-Infant Form (ps>.05), different from the results of English studies.

Conclusions: Mandarin-learning preschool children with ASD have demonstrated sever impairments in both receptive and expressive, and non-verbal language
development. The serious delay compared with the published norms of TD infants highlighted the importance of timely and effective language intervention. While
compared with English-learning preschool children with ASD, the patterns of early language acquisition and communicative development demonstrated similarities
across languages. Additionally, we conjectured that the reason of no apparent age effect may result from the severer impairments in Mandarin-Learning preschool
children with ASD. These findings in general corroborate the early language and communication profiles reported in English-learning preschool children with ASD.

107.078 Language Assessment in Minimally Verbal Children with ASD

A. Holbrook', C. K. Toolan?, S. Y. Shire’, C. DiStefano’, R. Landa3, T. Smith*, A. Kaiser® and C. Kasari?, (1)University of California Los Angeles, Los Angeles, CA,
(2)University of California, Los Angeles, Los Angeles, CA, (3)Kennedy Krieger Institute, Baltimore, MD, (4)University of Rochester Medical Center, Rochester, NY,
(5)Vanderbilt University, Nashville, TN
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Background: Language and communication impairments are common in children with ASD and are particularly salient in minimally verbal (MV) children. There is
heterogeneity in language ability even among MV children, and there is still a lack of consensus in the way MV status is defined. As MV status is inherently shaped by
the language assessments used with these children, understanding the methods and measures by which language is assessed with this population is one step toward
constructing a clear definition of what it means for a child to be “minimally verbal.” Additionally, understanding concurrent predictors of language in this population may
help inform both research and clinical practice.

Objectives: We present data exploring associations between receptive language (RL) and expressive language (EL) scores from different assessments and examine
concurrent predictors of language skills in minimally verbal children.

Methods: Children (n=294) participated in multisite studies targeting social communication in MV preschool and school-aged children. The language measures used in
the present study were collected as baseline measures for the original studies. The assessments analyzed were: Mullen Scales of Early Learning, Reynell
Developmental Language Scales, Peabody Picture Vocabulary Test, Test of Early Language Development, Vineland Adaptive Behavior Scales and the MacArthur-
Bates Communicative Development Inventories: Words and Gestures, and a naturalistic language sample. Concurrent predictors of language ability (using RL and EL
composites) analyzed included child’s imitation ability, response and initiation of joint attention (JA), symbolic play, non-verbal cognitive ability, and chronological age.
Results: Using Spearman’s partial rank correlations controlling for age we found the correlations between EL raw scores to be moderate to strong and all significant at
the 0.01, while RL raw scores were strongly correlated at the 0.01 level. We conducted discrepancy analyses using Friedman'’s test and found that the age equivalents
across EL and RL measures were significantly different. Regression models were used to predict concurrent expressive and receptive language. The results indicate
that imitation (t=2.26, p=.025) and initiation of JA ({=3.94, p< .001) were significant predictors of concurrent RL (R2=.20). Additionally, imitation (t=2.51, p=.013),
initiation of JA (=2.38, p=.018), and nonverbal cognitive ability (t=3.35, p<.001) predicted EL (R?=.25).

Conclusions: Results indicate that there was strong convergent validity in raw scores for EL and RL measures, but the age equivalents produced were different. These
findings demonstrate that there are different measures that can be used to effectively capture language abilities in MV children; however, researchers and practitioners
should be cautious in using and interpreting the age equivalents given by these measures. Although results show JA, imitation, and nonverbal cognitive abilities are
important skills for language, these only account for about 20-25% of variance. This suggests that language development is a complex process for MV children with
ASD and needs further investigation.

107.079 Language Development in Dual Language Learners with Autism Spectrum Disorder and Other Developmental Delays
Y. G. Dai’, J. D. Burke?, L. R. Naigles?, I. M. Eigsti® and D. A. Fein?, (1)University of Connecticut, Storrs, CT, (2)Psychological Sciences, University of Connecticut,

Storrs, CT, (3)Department of Psychological Sciences, University of Connecticut, Storrs, CT

Background: Many parents and child-development specialists believe that dual language exposure (DLE) delays language development in children with autism
spectrum disorder (ASD). Accordingly, parents report limiting communication directed to children with ASD to one language, which confers additional burdens on
parents and further isolates the affected children from their family and culture (e.g., Yu, 2013). Few studies have looked at the impact of DLE on language acquisition in
very young children with ASD before they receive intervention.

Objectives: This study aims to assess the early receptive and expressive language abilities of children with ASD and other developmental delays (DD; i.e., Global
Developmental Delay or Language Delay) from bilingual and monolingual families.

Methods: Participants were 256 children (199 males; mean age 26 + 4.66 months) evaluated as part of a larger study on the early detection of ASD. Parents were
asked to list all languages that primary caretakers used to communicate with their child. 63 dual-language exposed (DLE) children (37 ASD, 26 DD) were compared to
193 single-language exposed (SLE) children (119 ASD, 74 DD). The Mullen Scales of Early Learning (MSEL) was used to assess nonverbal (visual reception (VR), fine
motor (FM)) and verbal (receptive and expressive) abilities. Diagnoses were assigned according to DSM-IV-TR, using clinical best estimate judgment of symptoms
based on observation, history, and testing. Multiple regression was used to evaluate the relationship of DLE to language abilities, beyond the influence of nonverbal
cognitive abilities, diagnosis, and household income.

Results: Language Group (DLE; SLE) did not predict receptive (8 = -.09, p=.14) or expressive (B = -.08, p= 0.22) language ability. When household income, diagnosis
(ASD; DD), and nonverbal 1Q (VR; FM) were added to the model, all variables explained 42% of variance in receptive language scores. Language group remained
nonsignificant in predicting receptive language ability, f = -.08, p=.12. Income (8=.05, p=.30) and FM (B = -.01, p=.86) similarly did not predict receptive language, but
diagnosis ($=.22, p<.05) and VR scores ($=.58, p<.05) were associated with receptive language. In the prediction of expressive language scores, income, diagnosis,
nonverbal 1Q, and language group together predicted 35% of variance. Language group (B = -.04, p=.46), diagnosis (B = .04, p= .41), and income (B = .10, p=.06) did
not predict expressive language, but VR ($=.41, p<.05), and FM (B =.20, p<.05) did.

Conclusions: This study explored whether very young children with ASD or other delays growing up in DLE households differed in receptive and expressive language
development in comparison with children raised in SLE homes, before diagnosis or intervention. The results suggest that young children with ASD and other
developmental delays have comparable receptive and expressive language abilities, regardless of whether they come from a monolingual or bilingual home. Instead,
receptive language development is better explained by visual reception abilities and diagnosis, and expressive language is better explained by visual reception and fine
motor skills. This study suggests that bilingual parents can communicate with their children in their preferred language, or in both languages, without harm to language
development.

107.080 Language Outcomes for Children on the Autism Spectrum with Differing Language Development Profiles: What Is the Role of Nvig?
P. Hickey', S. M. Attar!, A. Walsh' and E. Hanson?, (1)Boston Children's Hospital, Boston, MA, (2)Children's Hospital Boston, Boston, MA
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Background: Language and Communication deficits are required for a diagnosis of Autism Spectrum Disorders (ASD), and many ASD individuals experience overall
language delay or regression. Some children, however, develop basic aspects of language within normal limits (i.e. single words and phrases). IQ has been shown in
numerous studies to moderate many areas of development in ASD. No study has looked specifically at Nonverbal IQ and its relationship with different language
trajectories.

Objectives: We hypothesized that children with higher NVIQ scores with language delays or regression would have higher receptive and expressive skills. Additionally,
we expected that children who developed language predominantly within normal limits would have the strongest receptive and expressive skills.

Methods: A sample of 473 children (77.6% male), aged 5-22 years (mean=9.8, SD=3.6) were included in analysis. All participants had a research confirmed ASD
diagnosis using ADOS and ADI-R. Receptive and Expressive skills were assessed with Vineland Adaptive Behavior Scale, Second Edition and IQ was assessed with
either the Mullen Scales of Early Learning or Differential Abilities Scales. We divided our sample into three groups: a) normal limits; b) delay; and c) regression.
Assignment of groups was based on ADI-R questions regarding language development (Question Items 9, 10, and 11) . Pearson Correlations and One-Way ANOVAs
were used to determine the relationship between NVIQ and receptive and expressive language skills. Additionally, Multiple Linear Regression Models were created for
receptive and expressive language to assess the contribution of NVIQ and language group. All statistics were run using SPSS.

Results: Both receptive and expressive language skills were positively associated with NVIQ (receptive: r=0.183, p=0.002; expressive r=0.388, p<0.001). There were
significant differences in receptive (p=0.05) and expressive skills (p<0.001) across the groups. The significant difference was only between the normal limit group and
regression group (Receptive: p=0.03; expressive: p<0.001). Children in the normal limit group had the highest receptive and expressive language skills, followed by the
delay group, and the regression group had the poorest language skills. Significant results were found for both regression models (Receptive: F(2,269)=4.911, p=0.009,
R2=0.35; Expressive: F(2,270)=26.152, p<0.001, R2=0.162). The language category only significantly contributed the expressive language model (Receptive: Beta=-
0.035, p=0.56, n.s; Expressive: Beta=-0.113, p=0.045), while NVIQ significantly contributed to both models (Receptive: Beta=0.178, p=0.004; Expressive: Beta=0.372 ,
p<0.001).

Conclusions: Results confirm the initial hypothesis. The only significant difference in language skills was seen between children with typical language development and
children with language regression. NVIQ was a significant contributor to both regression models, while language category was only significant in the expressive
language model. While NVIQ and language category accounted for some variance in language skills, a large percentage of the variance wasn't accounted for.

107.081 Language Subdomains Among Young Children with Autism Spectrum Disorder: Associations with Social Skills
S. Levinson', N. A. Hoch?, J. Blacher3, A. S. Carter? and A. Eisenhower?, (1)Psychology, University of Massachusetts Boston, Brookline, MA, (2)University of

Massachusetts Boston, Boston, MA, (3)University of California - Riverside, Riverside, CA

Background:

As deficits in both language and social skills often remain impairing symptoms of autism spectrum disorder (ASD), considerable research has been devoted towards
better understanding the nature of these co-occurring, yet distinct symptom clusters. Although a meaningful proportion of children with ASD evidence difficulties across
language domains, the majority of prior research has focused on pragmatic language skills. However, given the multi-faceted nature of language skills, there is a need
for research that examines how specific aspects of language relate to social skills development.

Objectives:

Examine the association between multiple language domains (e.g., phonology, semantics, syntax, pragmatics) and social skills among children with ASD.

Methods:

Participants included children with ASD (N=196) between 4 and 7 years of age, their caregivers, and teachers. Using the Children’s Communicative Checklist-2 (CCC-
2) and Social Skills Improvement System (SSIS), we examined how multiple aspects of language cumulatively relate to social skills. We also examined whether any
one language domain was uniquely related to social skills above and beyond the other language domains.

Results:

The CCC-2 includes multiple pragmatic language subscales, given that pragmatic language is a multi-faceted language domain. Thus, as a first step we examined five
aspects of pragmatic language (coherence, scripted language, context, social relations, nonverbal communication) to determine which one was most strongly
associated with social skills. Only the non-verbal communication subscale emerged as significantly related to social skills, and thus was included in subsequent
analyses. In a combined linear regression with parent-reported social skills as the dependent variable, with phonology, semantics, syntactic, and pragmatic language
skills all entered in the same step of the regression, 17.8% of the variance in children’s social skills was explained by their language skills, F(4, 173) = 10.599, p = .000.
In this combined model, children’s syntactic (8 = -.258, p = .010) and pragmatic language skills (8 = .320, p = .000) uniquely related to social skills, but semantic and
phonological skills did not. In a combined linear regression with teacher-reported social skills as the dependent variable, 6.3% of the variance in social skills was
explained by their language skills, F(4, 129) = 3.234, p = .014. Interestingly, children’s syntactic language skills (8 = .411, p = .002) uniquely related to social skills,
while semantics, phonology, and pragmatics were not significantly associated with teacher-reported social skills. Overall, syntactic language skills emerged as
significantly related to social skills in both home and school contexts; whereas pragmatic language skills were significantly associated with home-based, but not school-
based social skills.

Conclusions:

The results of the present study indicate that in addition to pragmatic language skills, more structural aspects of language, such syntax, may also influence social skills
among children with ASD. Given the well-documented association between pragmatic language skills and social skills in ASD, the majority of intervention programs
generally focus on pragmatic language skills development. However, the results of the present study indicate that syntactic language skills are also related to social
skills development, and may thus be a critical, yet largely untapped route of intervention.

107.082 Leveraging AAC Usage Patterns for Diagnostic Classification: A Proof of Concept

B. Li", A. Ataybi2, Y. A. Ahn3, L. Boccanfuso®, J. Snider® and F. Shict, (1)Seattle Children's Research Institute, Seattle, WA, (2)University of Washington, Seattle, WA,
(3)Seattle Children's, Seattle, WA, (4)Yale University, New Haven, CT, (5)Yale Child Study Center, New Haven, CT, (6)Center for Child Health, Behavior and
Development, Seattle Children's, Seattle, WA
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Background: Augmentative and Alternative Communication (AAC) apps are widely used to facilitate communication and enhance language learning in individuals with
disabilities such as autism spectrum disorder (ASD). However, to date, the utility and potential of the massive streams of usage data generated by these apps has been
little explored from a data mining perspective.

Objectives: To use data mining techniques to generate a novel feature representation and analysis approach that targets differences in AAC usage patterns between
users with and without ASD.

Methods: The data used in this study represents the key presses of 189 users (81 ASD, 30 TD, and 78 with aphasia, language disorder, learning disability, or other
disorders) over several sessions with FreeSpeech, an iPad AAC application that provides audio when users select pictures. The user’s keypresses are categorically
sorted and each key is given a unique identifier in the range of its associated category. Using a sliding window of 20 keypresses with 75% overlap, usage data is
segmented and each segment is considered as a standalone sample. Random Forest (RF) and Linear-Support Vector Machine (Linear-SVM) algorithms are used to
distinguish ASD and non-ASD users based on 20 keypress usage patterns. 10 repetitions of K-fold-cross-validation (k=10) with 0.9 and 0.1 ratios for training and
testing is considered. Accuracy and Cohen’s Kappa were compared for models’ performance.

Results: 12882 sessions of 20 keypresses are extracted from the 189 users (ASD=8567 sessions, non-ASD=4315 sessions). Chance-level performance is 50% and
naive constant models achieve 66.5% classification accuracy by assigning every session to ASD. Linear-SVM achieved slightly above chance performance (68.27%
accuracy and 0.17 Cohen’s Kappa). RF achieved 79.33% accuracy (recall=0.85,precision=0.84), 0.53 Cohen’s Kappa, and chi-square 3709.3 (p<.001).A Two
additional window sizes of 10 and 15 keypresses were also considered for RF, achieving 74.54% and 74.18% classification accuracy, respectively. Slightly better
performances achieved by window-size 20 likely indicate that users” behaviors patterns get distorted when shorter number of keypresses are considered.
Conclusions: We investigated the informativeness of a feature representation mechanism that converts nonstationary keypress recordings to stationary and sliding
time-windowed-patterns. The feasibility of our feature representation method is evidenced by the good performance of RF approach. More comprehensive data
collection and classification model training will allow for the generation of more robust and accurate models that can be coupled with the application for real time

is of user usage pattern with ability to provide adaptive content potentially based on usage patterns.

107.083 Linguistic Camouflage in Girls with Autism Spectrum Disorder

L. Bateman', M. Liberman?, C. Cieri®, J. D. Herrington*, B. E. Yerys', E. Ferguson’, J. Pandey’, R. T. Schultz® and J. Parish-Morrisé, (1)The Center for Autism
Research/CHOP, Philadelphia, PA, (2)University of Pennsylvania, Philadelphia, PA, (3)University of Pennsylvania Linguistic Data Consortium, Philadelphia, PA,
(4)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (5)The Center for Autism Research, The Children's Hospital of Philadelphia,
Philadelphia, PA, (6)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA

Background: Autism spectrum disorder (ASD) is diagnosed more frequently in boys than girls, even when girls are equally symptomatic (Dworzynski, Ronald, Bolton,
& Happé, 2012). Recent research points to “camouflaging” in girls with ASD, in which social behaviors appear superficially typical and contribute to diagnostic
challenges (Rynkiewicz et al., 2016). We explore linguistic features that may contribute to the female camouflage effect in ASD. Pauses in natural conversation are
filled with words like “um” or “uh”, which serve distinct pragmatic functions (Fox Tree, 2001). Typical participants fill more pauses with “um” than participants with ASD
(Gorman et al., 2016; Irvine, Eigsti, & Fein, 2016), but it is unknown whether this effect may be moderated by population sex differences, since large-scale studies show
that women generally use more “um” and men use more “uh” (Acton, 2011; Wieling et al., 2016). We test whether typical sex differences in “um” vs. “uh” exist in school-
aged boys and girls with ASD, and whether filled pauses relate to dimensional measures of socialization.

Objectives: Compare rates of “um” and “uh” use in boys and girls with ASD, and assess relationships between filled pause type and parent reported social functioning.
Methods: Participants were 65 verbal school-aged participants with ASD (49 boys and 16 girls), with IQ estimates in the Average range. Speech samples from the
conversation and reporting section of the Autism Diagnostic Observation Schedule — 2 Edition were orthographically transcribed and time-aligned, and filled pauses
marked. Parents completed the Social Communication Questionnaire (SCQ) and the Vineland Adaptive Behavior Scales-2"Edition.

Results: Multiple regressions using age, 1Q, sex, SCQ, and Vineland scores to predict rates of “uh”, “um”, and “um ratio” revealed significant effects of sex and
Vineland Socialization domain scores on “uh” and “relative um” but not “um” alone (see Table 1). Consistent with sex differences in filled pause use in the general
population, t-tests revealed that boys with ASD produced more “uh” than girls with ASD. Increased “relative um” use by boys correlated with less severe ASD
symptomatology; this effect was driven by increased use of “uh” by boys with greater symptoms. “Uh” was a consistent predictor of poorer parent reported socialization
across both sexes, whereas “um” was not (see Figures A, B).

Conclusions: Language may have a significant impact on the way children are perceived, with typical-sounding patterns potentially serving as “linguistic camouflage”
for girls with ASD. In this study, the extent to which girls used “um” predicted better parent reported social functioning. This link suggests that “um” is a gender-
socialized linguistic marker and not associated with ASD per se. On the other hand, increased “uh” use correlated with poorer social functioning in both groups,
suggesting that it may be associated with ASD across both sexes. This study highlights the importance of continued commitment to understanding the complex web of
biological and environmental factors that influence ASD emergence and presentation in children, including sex and gender socialization.

107.084 Measuring Small but Important Changes in Minimally Verbal Children with ASD
N. C. Brady', K. K. Fleming?, R. Swinburne Romine3, A. Holbrook* and C. Kasari®, (1)University of Kansas, Lawrence, KS, (2)Life Span Institute, University of Kansas,
Lawrence, KS, (3)Lifespan Institute, University of Kansas, Lawrence, KS, (4)University of California Los Angeles, Los Angeles, CA, (5)University of California, Los

Angeles, Los Angeles, CA
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Background: Few measures are available that reflect changes in the quality of prelinguistic communication. Brady and colleagues have been developing and testing a
scale called the Communication Complexity Scale (CCS) designed to reflect qualitative changes in the forms and functions of prelinguistic communication by
individuals with severe ID (Brady et al., 2012).

Objectives: The current study focuses on how different scores that can be derived from the CCS compare to scores from other measures, and predict changes over
time.

Methods: 125 individuals with ASD between the ages of 3-60 years were concurrently assessed with the CCS and two other measures of early communication- the
Communication Matrix (Rowland & Fried-Oken, 2010) and the Communication Subscales from the Vineland Il (Sparrow, Cicchetti, & Balla, 2005). 110 additional
children with ASD were assessed with the CCS and the Early Social Communication Scales (ESCS) (Mundy, Hogan, & Doehring, 1996) pre and post intervention.
Results: 1. Scores derived from the three best communication attempts during the CCS (Optimal) correlate higher with scores from the Matrix and VABS2 than modal
scores. 2. Significant changes pre-post intervention were detected after 6 months of intervention with CCS scores and the rate of joint attention communication. Only
changes in rates of behavior regulation were significant for children in shorter interventions. 3. Changes measured with the CCS were similar to those measured with
rates of joint attention and behavior regulation measured during the ESCS.

Conclusions: The CCS picked up changes in the quality of prelinguistic communication including advancements in gestures, eye gaze and functions of communication.
These changes paralleled changes in quantity of communication.

107.085 Meeting Language Milestones May Not be Associated with Better Functioning at School Age If ASD Is Not Detected Early

A. Goodwin, N. L. Matthews and C. J. Smith, Southwest Autism Research & Resource Center, Phoenix, AZ

Background: Previous studies have reported that early language milestones are useful for predicting prognosis of ASD (e.g., Kover et al., 2016; Mayo et al., 2013).
However, these studies included only children whose ASD was detected during toddlerhood. There is evidence that ASD tends to be diagnosed earlier in children with
language delay (LD) than in children with no language delay (NLD; e.g., Mandell et al., 2005). Therefore, children with LD may be more likely to receive early
intervention, which could improve subsequent functioning (Estes et al., 2015). Thus, if ASD remains undetected longer in children with NLD, they may not experience
better outcomes than children with LD.

Objectives: This study compared age of diagnosis, adaptive functioning, and ASD symptomatology of a group of children with LD and a well-matched group of children
with NLD, whose ASD was not diagnosed during early toddlerhood.

Methods: Using retrospective record review, scores on gold standard diagnostic and developmental assessments were examined in a sample of 110 school-age
children (ages 5-18 years) with ASD. All children had a clinical diagnosis of ASD and met criteria on the Autism Diagnostic Observation Schedule (ADOS) and Autism
Diagnostic Interview-Revised (ADI-R). Fifty-five children had typical phrase speech onset (i.e., < 33 months, as reported on the ADI-R). These children were individually
matched on age and sex (45 males, 10 females) to children with delayed phrase speech onset. Measures included ADI-R diagnostic algorithm and current behavior
scores, ADOS calibrated severity scores (CSS), Vineland Adaptive Behavior Scales standard scores, and age of diagnosis. Normally distributed variables were
compared using 2 (group) x 2 (sex) ANOVAs. Non-normally distributed variables were compared using Mann-Whitney U tests.

Results: There was a significant group difference in age of diagnosis (U = 968, p =.001, r = .395), with the NLD group being diagnosed relatively late (M = 8.39 years,
median = 6.89) compared to the LD group (M = 5.28 years, median = 4.16). There were significant main effects of group for all ADI-R diagnostic algorithm domains (Fs
> 11, ps <.001), as well as ADI-R current behavior scores in the communication and restricted repetitive behavior domains (i.e., fewer/less severe symptoms in the
NLD group). However, there were no main effects of group for ADI-R current behavior in the social interaction domain, ADOS CSS or Vineland scores in any domain
(all Fs < 3.7, ps > .05).

Conclusions: On average, children with NLD were diagnosed 3 years later than children with LD. Despite having typical language onset and fewer early ASD
symptoms (i.e., lower ADI-R diagnostic algorithm scores), the NLD group resembled the LD group in several aspects of functioning at school-age. Specifically, at
school age, both groups had moderate-to-severe ASD symptoms (i.e., ADOS CSS) and low adaptive functioning scores (i.e., below age expectations in all Vineland
domains). Therefore, typical language onset was not an indicator of better prognosis in late-diagnosed children with ASD. This research highlights the importance of
earlier ASD detection and intervention.

107.086 Narrative Generation in Children with ASD: The Effects of a Reading Comprehension Intervention on Mental State Use
A. R. Henry', N. S. Mcintyre’, M. C. Zajic?, E. J. Solari® and P. C. Mundy?, (1)University of California at Davis, Davis, CA, (2)University of California at Davis MIND

Institute, Davis, CA, (3)University of California, Davis, Davis, CA, (4)University of California at Davis, Sacramento, CA

Background: A Higher functioning children with ASD (HFASD) often exhibit well-developed word level reading skills but tend to have deficits in reading comprehension.
The cognitive skills involved in narrative retelling of stories is associated with reading comprehension in HFASD students and may be an important target of intervention
in schools for these children. Some research has suggested that children with ASD can increase their narrative competence through exposure to storybooks, with
prompting to focus attention on characters’ cognitive and affective states. Indeed, these types of narrative interventions may contribute to more generalized social
outcomes, and have been found to increase perspective-taking and social cognition in school-aged children with ASD.

Objectives: A The purpose of this preliminary study was to examine if a brief curriculum-based comprehension intervention had effects on the narrative abilities of
children with ASD.A The hypothesis was that children’s narratives would include more story elements and evaluative terms following the intervention, indicative of
improvements in perspective-taking and social cognitive abilities.

Methods: A Participants included fifteen 7- to 12-year-old children with ASD. Children participated in an eight-week intervention program, consisting of thrice-weekly,
one-hour sessions. Each session emphasized a particular comprehension skill taught explicitly with guided opportunities for practice within a children’s book. A
spontaneous narrative generation task was administered pre and post intervention, using a wordless picture book to elicit narrative. The book Frog, Where Are You?
(Mayer, 1969), a story about a boy who searches for his missing pet frog, was used for the pre-intervention narrative assessment, and the post-intervention book, A
Boy, a Dog, and a Frog (Mayer, 1971) continues the story of the boy and the frog. Narratives were transcribed and coded for terms referring to characters' affective
(e.g., “laughed”, “upset”) and cognitive states (e.g., *know,” “wondered”).

Results: A paired-samples t-test was conducted to compare pre- and post-mental state usage, and revealed a significant difference in the number of mental state terms
used pre- (M =2.67, SD = 2.89) and post- (M = 4.53, SD = 4.03) intervention;  (14) = 2.56, p< .05. Preliminary analyses also showed a significant bivariate correlation
between children’s pre-intervention expressive vocabulary score and the frequency of mental state use at post-test, r (13) = .56, p< .05. The results of additional
planned analyses will be conducted to include additional codes for story structure and length, and the relations between mental-state use and parent report measures
of children’s social ability will also be examined.

Conclusions: A This study provided evidence for the malleability of narrative retelling ability in a sample of HFASD children. This is important because of the ease with
which this type of intervention can be integrated into school curriculums and because intervention for narrative retelling may be important to support reading
comprehension development in these children. Moreover, such interventions may also provide means to leverage a component of school curriculums to more
systematically impact social cognitive development in school aged children with HFASD. Research is planned to more rigorously test these hypotheses with
randomized experimental control group intervention study designs.
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107.087 Nonshared Environmental Influences on Language Development: A Monozygotic Twin Differences Study
M. Aparicio Betancourt' and L. DeThorne?, (1)Neuroscience Program, University of lllinois at Urbana-Champaign, Champaign, IL, (2)Speech & Hearing Science,

University of lllinois at Urbana-Champaign, Champaign, IL

Background: Although linguistic impairment is no longer a diagnostic criterion for autism spectrum disorder, it remains a key area of focus and concern for many
individuals and families. Given the recent focus on genetic influences on both autism and linguistic impairments more broadly, the study of environmental influences
remains underdeveloped. Prior behavioral genetic work on language development has emphasized the role of both genetic and environmental influences, with the
specific finding that nonshared (or person-specific) environmental (NSE) influences account for 5-90% of individual variation depending on age and the measures
employed. Monozygotic (MZ) twin difference analyses provide a unique opportunity to identify NSE effects by examining the extent to which differences in specific
environmental variables, such as diet, are associated with differences in language outcomes within MZ twin pairs who share approximately 100% of their DNA. The
present study builds on prior behavioral genetic studies of language (DeThorne et al., 2012; 2016) and offers to the best of our knowledge, the first application of the
MZ twin differences method to understanding NSE influence on children’s language development.A Objectives: This work investigates NSE associations between
specific environmental measures (i.€., gap between birth, weight at birth, extent of breast feeding, reading exposure, media viewing, and parental warmth) and
language development at two time points (mean ages 7 and 12 years). Methods: Participants consist of approximately 215 MZ twin pairs from the Western Reserve
Reading and Math Project (WRRMP; Petrill et al., 2006), a longitudinal study of reading development and related skills. The analysis focuses on data collected from
home visit 2 (HV2) and HV7, during 1stand 5thgrade respectively. Each annual home visit included standardized measures, language samples, and parent
questionnaires; 7-8% of the sample was receiving speech-language pathology services when they entered the study. Language measures were loaded into two latent
factors: a Productive language factor and a Formal language factor, measured by language sampling and standardized tests respectively. An MZ differences method
will be employed to examine associations between the NSE measures and the two language factors. Results: Based on previous research, we predict that differential
birth weight and breastfeeding will be associated with differential language outcomes. Although previous literature has linked reading exposure, media viewing, and
parental warmth with language outcomes, few studies have been conducted within the context of a genetically sensitive design. To our knowledge there has been no
prior research examining the association between gap between twin birth and language outcomes; research has shown, however, the second-born twin is more likely to
have more neonatal complications (e.g., respiratory distress syndrome) than the first-born twin. Subsequently, predictions are less clear. Consistent with prior work, we
predict NSE relationships to be moderated by the form of assessment. Finally, we anticipate increased NSE associations at the extremes of discordance compared with
the full unselected sample. Conclusions: The present study will elucidate potential NSE factors that may impact language development, measured by both language
sampling and standardized tests. Future directions and clinical implications will be discussed.

107.088 Objective Acoustic-Prosodic and Turn-Taking Measures in Interactions with Children with Neurodevelopmental Disorders
D. K. Bone', S. L. Bishop?, S. Lee" and S. Narayanan', (1)University of Southern California, Los Angeles, CA, (2)Psychiatry, University of California San Francisco,

San Francisco, CA

Background: A Speech prosody—referring to the manner in which a phrase is uttered to enhance meaning beyond the spoken words—plays a critical role in social
reciprocity and affect. Effective expression (and perception) of prosody is essential to portraying (and understanding) communicative intent, and thus enhancing
conversational quality. Atypical prosody is a well-documented behavioral marker of ASD that presents across the lifespan, yet it is not well-defined. Descriptions of
atypical prosody are qualitative, subjective, and contrasting, and inter-rater agreement remains low. As such, incidence rates for various types of prosodic abnormalities
are unknown.

Objectives: A Automatic quantitative analysis of large corpora comprising natural communication with ASD subjects has the potential to provide novel information to
researchers and clinicians. Further, given the great heterogeneity of symptoms in autism spectrum disorder (ASD), an acoustic-based objective measure would be
valuable for clinical assessment and interventions. In this study, we investigate objective speech features in child-psychologist conversational samples. Expanding upon
previous studies, we investigate (i) the speech of children with non-ASD developmental disorders (DD) and (ii) the stability of certain prosodic attributes, gaining
insights into the effects of ASD severity and diagnosis on the child’s prosody and quality of interaction.

Methods: A Audio-visual data of semi-structured child-psychologist interactions during the Autism Diagnostic Observation Schedule (ADOS) from two collection sites
are used for this study. Data consist of age- and IQ-matched ADOS Module 3 administrations for ASD (N=95) and DD (N=81) subjects. Speech acoustic-prosodic
features are computed after first aligning lexical transcriptions to the audio signals. Prosody is quantified in terms of segmental intonation (syllable-level), supra-
segmental intonation (multi-syllabic contour modeling via Momel/Intsint parameterization), speech rate (syl/s), and coordination of prosodic attributes
(pitch/volume/duration); we also investigate measures of turn-taking. Analyses are conducted via correlation and predictive regression between prosodic cues and
ADOS severity.

Results: A The automatically extracted prosodic and turn-taking cues correlate with the child’s ASD severity/diagnosis and are demonstrated to have significant
predictive performance. For example, in interactions with children having higher ASD severity: segmental and supra-segmental prosodic variability increases for both
participants; the child has reduced coordination between their pitch and duration/volume; and the child speaks less, at a slower rate, and with more pausing.
Additionally, the psychologist's speech features were as predictive of the child’s severity as the child’s features. We will also provide a statistical analysis of the stability
of these vocal characteristics across the interaction.

Conclusions: A TheA acoustic-prosodic and turn-taking cues are reflective of ASD severity and diagnosis. Likewise, the psychologist, who is also an interlocutor in the
interaction, adjusts her behavior in predictably ways. This work is part of a larger effort to create an automatic system for evaluating various dimensions of naturalistic
social prosody. Findings support further, large-scale study of objective measures of prosody in interactions involving children with ASD.

Figure 1: Example intonation contour with corresponding Momel/Intsint modeling.

107.089 Optimizing Thin-Slice Observations for Toddlers with Autism
L. H. Hampton'2 and M. Roberts?, (1)Vanderbilt University, Nashville, TN, (2)Northwestern University, Evanston, IL
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Background: The Thin-Slice is a measure of behavior from using only small observations (less than 5-minutes). When multiple raters observe the same small
behavioral sample, the average score is often reliable with other measures of the same construct and valid for predicting future outcomes (Slepian, Bogart & Ambady,
2014). The Thin-Slice has been used to rate a wide variety of personality characteristics and psychological outcomes such as, marital satisfaction, depression, success,
and communicative ability. The Thin-Slice has only recently been applied to observations of children with autism (Walton & Ingersoll, 2015). Although a recent
application of the Thin-Slice to children with autism demonstrates reliability and validity, it does not provide guidelines for achieving an optimal Thin-Slice score based
on observation length and number of raters.

Objectives: The objective of the current study is to extend the current Thin-Slice work in Autism by demonstrating the optimal number of raters and optimal number of
observations to determine a stable estimate of communication ability in toddlers with autism by answering the following questions. 1) Are thin-slice observations from a)
a 2-minute video and b) a 2-minute audio recording from the home environment a reliable and valid for estimating communicative ability in toddlers with autism? 2)
What is the optimal number of raters and 2-minute samples from a) a video and b) audio-only to achieve a stable estimate of communicative ability in toddlers with
autism?

Methods: Participants include 40 2-year olds (72% male) with autism. Each child received a diagnostic assessment using the ADOS at the start of the study. Day-long
audio recordings, using LENA technology, were also collected at the start of the study. Two-minute slices of assessor-child interactions from the ADOS and 2-minute
slices from the LENA recordings will be used to rate the children on 6 features: communication, speech ability, engagement, play, joint attention, and imitation using a
5-point Likert scale by 10 raters. Each two-minute slice will be rated by 20 speech-pathology students, and the scores of each rater will be averaged to obtain a single
score for each observation.

Results: Results from this study are ongoing. Final analysis will include generalizability estimates for each additional rater, and a decision study will estimate the optimal
number raters and slices necessary to achieve a stable measure of communication ability. Reliability with other baseline communication measures will be established
(naturalistic language sample, CSBS, and MCDI) as well as predictive validity to overall ADOS severity score.

Conclusions: Although this tool is highly appealing, it is necessary to provide guidelines for researchers on how to best optimize this tool and provide reliable and valid
estimates. Using snap judgements to inform diagnostics in autism may a useful and important tool not only to increase research efficiency, but to potentially provide
greater access to diagnosis for more children by simplifying the screening procedure. Discussion will include applications for LENA technology and the Thin-slice
methodology for increasing efficiency and accuracy in estimating communication in toddlers with autism.

107.090 Predictors of Speech Improvement in Minimally Verbal Children with Autism Spectrum Disorder
K. V. Chenausky', A. Norton and G. Schlaug?, (1)Neurology, Beth Israel Deaconess Medical Center, Boston, MA, (2)Beth Israel Deaconess Medical Center, Boston,
MA

Background:

Of the 1 in 68 children who meet criteria for autism spectrum disorder (ASD), approximately 25% remain minimally verbal (meaning they use fewer than 20 words
functionally and have no productive syntax) past the age of 5 years. Previous work has identified both child and therapy characteristics that predict growth in vocabulary
and communication rate (Rogers et al. 2006; Paul et al. 2013) and expressive language (Paul et al., 2013; Yoder et al., 2015) in minimally verbal children with ASD, but
to date, no research has sought to determine characteristics that predict speech acquisition in minimally verbal children with ASD.

Objectives:

In this study, we aimed to identify child characteristics that predicted response to two therapies designed to facilitate spoken language in minimally verbal children with
ASD.

Methods:

Thirty minimally verbal children with ASD (four female) between the ages of 3;5 and 9;8 participated in one of two treatments. Twenty-three children (two female)
received 25 sessions of Auditory-Motor Mapping Training (AMMT), an intonation-based treatment involving repetition of sung bisyllabic stimuli and simultaneous
tapping on tuned electronic drums. Seven children (two female) receivedA 25 sessions of Speech Repetition Therapy (SRT), which involves neither intonation nor
drum-tapping but is otherwise matched to AMMT. Children’s Baseline responses to two sets of stimuli were transcribed, then scored for percent consonants and vowels
correct and percent syllables approximately correct. Chronological age and the number of English phonemes they were able to repeat on request at Baseline were also
tallied. All five Baseline measures (age, size of phonetic inventory, percent syllables approximately correct, and percent consonants and vowels correct) were then
entered into a hierarchical multiple regression to predict the change score in percent syllables approximately correct.

Results:

The full model, including all five predictors, was significant, R? = .534, F(5,24) = 5.508, p = .002. In the hierarchical analysis, only Baseline phonetic inventory, Baseline
percent consonants correct, and Baseline percent syllables approximately correct resulted in statistically significant increases in R2. Examination of regression
coefficients showed that size of phonetic inventory was significantly associated with increase in percent syllables approximately correct, while Baseline percent
syllables approximately correct and Baseline percent consonants correct were significantly associated with decreases in percent syllables approximately correct.
Conclusions:

The positive moderating effect of phonetic inventory suggests that the ability to correctly imitate phonemes on request is an indicator for degree of improvement in the
ability to produce word approximations seen after 25 therapy sessions. The negative moderating effect of baseline percent syllables approximately correct and baseline
percent consonants correct suggests that previously learned word approximations may be challenging to improve upon in this amount of time. However, anecdotal
observations and parent reports suggest that these children can continue to improve their speech output even after therapy ends.

107.091 Problem Behaviors in Autism Spectrum Disorder: Is Communication a Specialized Adapting/Coping Mechanism?
D. L. Williams', M. Siegel? and C. A. Mazefsky3, (1)Communication Sciences and Disorders, Pennsylvania State University, University Park, PA, (2)Maine Medical

Center - Tufts School of Medicine - Spring Harbor Hospital, Westbrook, ME, (3)Department of Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA
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Background: The inability of an individual to clearly communicate wants/needs is thought to lead to problem behaviors such as self-injurious behavior (SIB), aggression,
temper tantrums, and noncompliance (Ganz et al., 2009; Hartley et al., 2008). Even though a number of studies support the association between problem behaviors
and language/communication skills in children with autism spectrum disorder (ASD), this has not been a universal finding (e.g., Chiang, 2008). Problem behaviors have
also been characterized as “coping behaviors” (Groden et al., 1994), meaning they are not necessarily externally-directed communication but are responses to
perceived increases in undesirable physiological reactions. According to this framework, development of a more appropriate means of communication would be
considered as establishing a specialized adapting/coping mechanism (Ladd, 2007).

Objectives: Data from the Autism Inpatient Collection (AIC) was used to examine the proposal that communication is a specialized adapting/coping behavior with the
related expectation that measures of socially-acceptable coping skills would be inversely related to the frequency of problem behaviors and would be more predictive of
the severity and frequency of problem behaviors than communication ability.

Methods: Participants were 346 psychiatric inpatients with ASD supported by research-reliable ADOS-2, divided into verbal-ability groups based on their required
ADOS-2 module [169 minimally-verbal (MV; Modules 1 and 2) and 177 fluently-verbal (FV; Modules 3 and 4)], aged 4 to 21-years [MV Mean = 13.0 (SD 3.7); FV Mean
=12.8 (SD 2.8)]. Dependent measures included the Repetitive Behavior Scale-Revised, Aberrant Behavior Checklist Stereotypy and Irritability subscales, and Vineland
Adaptive Behavior Scale-Il Externalizing subscale (VABS-II). Independent measures, in addition to verbal ability category and age, included NVIQ (Leiter International
Performance Scale - Third Edition), and VABS-II Adapting/Coping subdomain (30-item scale including items such as manners, adherence to rules, and flexibility;
higher scores indicate greater ability to flexibly adapt to environmental demands.) ANCOVA was used to compare the mean of problem behavior severity for each
dependent variable between MV and FV participants with NVIQ and age as covariates. A series of hierarchical linear regressions were conducted to determine the
incremental explanatory power of each independent variable, which were entered separately in their own step, in the following order: age, NVIQ, verbal ability, and
VVABS Adapting/Coping.

Results: The severity of SIB, stereotyped behavior, and irritability (including aggression and tantrums) did not significantly differ between MV and FV, when controlling
for age and NVIQ. Adapting/coping was a significant predictor in every regression model, accounting for a significant amount of variance above and beyond age, NVIQ,
and verbal ability. Lower adapting/coping scores were associated with greater problem behaviors. Verbal ability accounted for an additional 21.3% of the variance in
Externalizing problems above and beyond age and NVIQ IQ, but it did not account for a significant amount of additional variance for any other problem behavior.
Conclusions: Increasing severity of each type of problem behavior was significantly associated with lower adapting/coping scores, even when accounting for verbal
ability. Interventions may need to focus on the development of adapting/coping mechanisms to mitigate problem behaviors in individuals with ASD.

107.092 Qualitative Differences of Joint Focus of Attention Between Korean-Speaking Toddlers with Autistic Spectrum Disorder and Toddlers with
Developmental Disabilities

K. S. Lee!, Y. J. Shin?, G. J. Lee? K. A. Lee?, J. Ryu® and S. W. Cho¥, (1)Rehabilitation, Hanshin University, Seoul, Korea, Republic of (South), (2)Psychiatry, Yonsei
University Health System, Seoul, Korea, Republic of (South), (3)Rehabilitation, Hanshin University, Osan-si, Korea, Republic of (South), (4)Special Education, Dodakim
Child Development Center, Seoul, Korea, Republic of (South), (5)Cognitive Psychology, Yonsei University, Seoul, Korea, Republic of (South), (6)English Literature &
Linguistics, Sogang University, Seoul, Korea, Republic of (South)

Background: It has been reported in the literature that children with autistic spectrum disorder (ASD) share a number of features with other children with developmental
disabilities (DD), involving difficulty with joint focus of attention (JFA). As well known, impaired JFA may affect more advanced communication skills.

Objectives: The present study aims at investigating the complexity of child JFA behaviors in toddlers with ASD as compared with those with DD in terms of dyadic and
triadic joint interactions. Participants were forty-five in total, composed of twenty-eight Korean-speaking children with ASD (27 males and 1 female, M=30.6 months, CA
range=21-37 months, SD=4.5 months) and seventeen Korean-speaking children with DD (14 males and 3 females, M=31.4 months, CA range=13-39 months, SD=6.4
months). For the purpose of this research, dyadic JFA is defined as acts of exchanging facial expressions and of pointing and showing behaviors, triadic JFA being
marked by the individual coordinating their attention back and forth between himself and the other individual after looking at the same object in one activity.

Methods: Each of 45 mother-child dyads was observed during a 10-minute videotaped free-play session in a sound-proof lab designed for child study provided with a
standardized set of toys such as a doll, cars, trucks, a spinner, books, and stuffed animals. The parent was instructed to respond naturally when the child was seeking
an interaction. The video segments of mother-child interactions were transcribed and coded verbatim in CHAT modes by trained students and coders for three main
categories of utterances (verbal, non-verbal, and vocative) and two types of interactions (dyadic and triadic), and CLAN was performed for final results to be obtained.
Results: Data analyses showed that there were no statistically significant quantitative differences between the children with ASD and those with DD regarding the JFAs
expressed in all three main categories, verbal, nonverbal, and vocative utterances, while the number of JFAs was greater than that of Non-JFAs in both groups.
Qualitative differences between them, however, emerged with respect to the JFAs across the three main categories. No statistically significant difference was found
between the two groups as far as dyadic interactions were concerned. Importantly, on the other hand, the two groups differed statistically significantly regarding the
triadic JFAs across the three main categories (verbal 4.93(SD=10.0) vs. 3.24(SD=6.43), {(43) = 2.179, p = .036; non-verbal 14.79(SD=15.47) vs. 26.0(SD=20.29), {(43)
=-2.094, p = .042; vocatives 1.36(SD=3.06) vs. 3.47(3.09), {(43) = -2.241, p = .030).

Conclusions: Overall, our results are noteworthy in that children with ASD were significantly different from and more impaired than those with DD in triadic JFAs, but
not in dyadic JFAs. This finding is extremely important in two respects. It supports previous research on prominent impairment of JFAs in children with ASD and with
DD. It further provides an insight into the ongoing research on the development of JFA in ASD and DD toddlers, suggesting that they should be differentiated on rather
specific terms involving qualitative differences of JFAs, in particular.

107.093 Receptive and Expressive Language Skills and Non-Verbal Cognitive Abilities Among Preschool-Aged Autistic Children with Delayed
Expressive Language

C. Letendre’, V. Courchesne’, D. Girard?, I. Souliéres?, L. Mottron, M.D.* and C. Jacques®, (1)University of Montreal, Montreal, QC, Canada, (2)Université du Québec
a Montréal, Montreal, QC, CANADA, (3)University of Quebec in Montreal, Montréal, QC, Canada, (4)University of Montreal Center of Excellence for Pervasive
Developmental Disorders (CETEDUM), Montreal, QC, Canada, (5)University of Quebec in Outaouais, Gatineau, QC, Canada
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Background: A DSM-5 autism spectrum diagnosis requires specifying the co-occurrence of language impairment. Considering the gap between receptive and
expressive language skills, the APA recommends a separate assessment of these subdomains (APA, 2013). Contrary to typically developing (TD) children, receptive
language is usually lower than expressive language in autistic children (Maljaars et al., 2012). Nevertheless, it is sometimes anecdotally reported that some school-
aged autistic children demonstrate relatively good receptive skills, despite their low expressive skills (Kasari et al., 2013). Little is known however about receptive
versus expressive language skills at preschool age in autistic children. Furthermore, as non-verbal cognitive abilities are a well-documented predictor of language
outcomes (Luyster et al., 2008; Thurm et al., 2007), documenting both expressive and receptive language in relation to other important developmental domains such as
non-verbal cognitive skills could lead to a better understanding of language development in autism.

Objectives: 1-To compare the differences between expressive and receptive language in preschool-aged autistic and TD children. 2-To compare differences between
expressive and receptive language between autistic children with and without delayed expressive language. 3-To compare preschool-aged autistic children with and
without delayed expressive language on non-verbal cognitive abilities.

Methods: 53 autistic and 38 TD preschoolers aged from 31 to 78 months (autistic children: M=51.70, SD=12.26; TD children: M=48.73, SD=11.5; p=.25) were
assessed with the Vineland Adaptive Behavior Scales (VABS). Autistic children were classified in the delayed expressive language group (DL) (n=27) if their VABS
expressive language score was below the second percentile and in the non-delayed expressive language group (NDL) (n=26) if their score was in the normal range
(=2nd percentile). DL and NDL autistic groups were matched on age (p<.89). A subgroup of 29 autistic children (DL: n=12; NDL: n=17), matched on age (p=.05),
completed the Raven'’s Color Progressive Matrices (Board form) (RCPM).

Results: A A significant interaction was found between group and expressive/receptive language (p<.05). Autistic children had a significantly higher level of receptive
language compared to their level of expressive language on the VABS (p<.001) while no difference was found between the two subscales in the TD group (p=.23).
Furthermore, when comparing DL and NDL autistic children, only a main effect of type of language was found (p<.001), thus indicating that receptive language was
higher than expressive language in both DL and NDL groups. Finally, DL and NDL groups did not differ on RCPM scores (p=.58).

Conclusions: A Whereas TD preschoolers exhibited similar receptive and expressive language skills, autistic preschoolers were characterized by significantly higher
receptive than expressive skills. Indeed, language comprehension seems to outdo language production in autistic preschoolers, regardless of their level of expressive
language. Furthermore, despite their greater delay in expressive language, DL children performed as well as NDL children on the RCPM, a non-verbal measure of fluid
reasoning. These results suggest that each developmental domain has to be documented separately in autistic preschoolers to have a good representation of their
skills.

107.094 Relationships Between Auditory Brainstem Responses and Early Language in Typically-Developing Children and Children with Autism
Spectrum Disorders

C. N. Meagher', V. Tecoulesco?, L. R. Naigles3, M. Jones*, M. Figueiredo®, E. Skoeb and D. A. Fein, (1)Developmental Psychology/Speech, Hearing, and Language
Sciences, University of Connecticut, Willington, CT, (2)Psychology, University of Connecticut, North Windham, CT, (3)Psychological Sciences, University of
Connecticut, Storrs, CT, (4)Developmental Psychology/Speech, Language, and Hearing Sciences, University of Connecticut, Storrs, CT, (5)Speech, Language, and
Hearing Sciences, University of Connecticut, Willington, CT, (6)Speech, Language, and Hearing Sciences, University of Connecticut, Storrs, CT, (7)University of
Connecticut, Storrs, CT

Background: The neurological underpinnings of language in Autism Spectrum Disorders (ASD) have long been sought, both to shed light on possible causes of its
complex and multi-faceted behavioral presentation, and to identify targets for intervention.A Our project explores whether abnormalities in language development can
be attributed to disruptions at an early stage of auditory processing, namely the auditory brainstem. Recent research has suggested that

instability in the nervous system’s response to sound, as revealed by comparisons between initial and later test trials of the auditory brainstem response (ABR), and
earlier ABR latencies, might be characteristic of children with lower language skills (Hornickel et al., 2013; Skoe et al.,

2013).

Objectives: We collect ABRs in school-age children with ASD and typically developing (TD) children, whose early language development has been documented in rich
detail (Tek et al., 2014; Naigles & Chin, 2015).A We investigate the relationship between the ABRs and earlier language measures.

Methods: Fifteen children (one girl) were tested for ABRs; seven had been diagnosed with ASD (MAge=11.25) and eight were TD (MAge=11.14).A At their most recent
assessment, group average NVIQs were 74.00(ASD) and 102.75(TD); TACL-Q language scores were 73.71(ASD) and 123.63(TD), and ADOS Calibrated Severity
Scores were 6.43(ASD) and 1(TD). The children had participated in four mother-child play sessions when they were between 2 and 4 years; the language measures
were drawn from their transcripts.A ABRs were recorded from scalp electrodes in response to a click stimulus (31.1/sec, 2000 trials) and a 40 millisecondA “da”
stimulus (10.9/sec, 6000 trials) presented at 80 dB SPL to the right ear.A The latency of Wave V (the most robust peak within the ABR), plus Click and /da/ response
stability (Fisher transformed Pearson’s r-values), served as the primary dependent measures of sound encoding.

Results: Although the TD children showed numerically faster Wave V latencies than the children with ASD, t-tests revealed no significant differences between the
groups on any ABR measure.A Bivariate correlations including both groups revealed that children who had produced a higher proportion of utterances with nouns
during early language development displayed more consistent ABRs, to both the click and /da/ stimuli (rs > .54, ps < .05), even when age was covaried (see Figure 1).
Moreover, children who had produced a higher proportion of utterances with the progressive —ing in their earliest language sample also displayed more consistent
ABRs to the click stimulus (r=.525, p = .045). Finally, children’s TACL scores were significantly and independently predicted by their ADOS scores (3=-.681, p =.001)
and their /da/ consistency (8= .352, p =.039).

Conclusions: Our procedures for collecting ABR data at home from school-age children with ASD yielded waveforms that resembled those collected in lab

settings.A Although group differences were not observed in this small sample, significant correlations across the entire dataset revealed that children who had
displayed more advanced language early in development showed more stable neural responses to sound during school age, supporting links between early lexical and
grammatical development and sound processing in the auditory brainstem.

107.095 Scatter: Quantifying a Qualitative Vocabulary Difference in Adults with ASD
M. E. Stothers’ and J. Oram Cardy?, (1)University of Western Ontario, London, ON, Canada, (2)Western University, London, ON, Canada
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Background: Semantic emptiness and odd or imprecise use of vocabulary, in combination with accurate use of unusual words, have been reported in adults with ASD
who do not also have language impairment. Such features are not captured by total scores on standardized vocabulary tests, but might be captured by item scatter. A
scattered or inefficient pattern of responses occurs when early test items are missed and later items are defined correctly, in contrast to a gradual decrease in scores
as items become progressively more difficult to define. Scatter is thus consistent with the coexistence of semantic errors and sophisticated word use that has been
informally observed in ASD.

Objectives: Whether the uneven quality of vocabulary use in ASD could be quantified using an alternative scoring method of standardized tests was explored here. If
adults with ASD demonstrated more scatter in their pattern of responses on a vocabulary test as compared with controls, the result would support observations that
have been made both in ASD case studies and in the present sample (Stothers & Oram Cardy, 2016). No significant difference by group in total mean scores for
expressive vocabulary was expected. The ASD group was expected to have a significantly higher Scatter score than the control group.

Methods: Adults aged 19-44 years completed the Vocabulary subtest of the Wechsler Abbreviated Scale of Intelligence (WASI), with 21 participants in both the ASD
and Control groups (N = 42). Two scoring methods were used. The conventional method followed the WASI scoring protocol. In the Scatter method, original scores of 0
or 1 were coded as failed, and scores of 2 as passed. ltem weights were calculated as the percentage of control participants who passed the item. Scatter was equal to
the sum of the weights of the items that participants missed, multiplied by the peak item answered correctly.

Results: A Hypotheses were supported. Group means were not significantly different for the total Vocabulary score, t (40) = .35; p = .78, with a negligible effect size, d
= .11. All scaled scores were within or above the average range in both groups. The ASD group had a significantly higher Scatter score than the control group, t (24) =
2.40; p = .02, with a moderate to large effect size, d = .72.

Conclusions: Qualitative differences previously reported for this sample were captured by a quantitative measure. Scatter was shown to be an effective measure of
difference, separating the control and ASD groups in the context of equivalent overall scores for Vocabulary. Results supported using this method, in addition to the
standard scoring protocol, to more sensitively characterize performance of individuals with ASD without language impairment on standardized tests of word

knowledge.

107.096 Second-Order False Belief Reasoning, Recursive Language Competencies and Working Memory in Children with ASD
I. Polyanskaya’, P. Blackburn? and T. Braiiner?, (1)Roskilde University, Roskilde, DENMARK, (2)University of Roskilde, Roskilde, Denmark

Background: Second-order (SO) false belief (FB) competency is an important component of Theory of Mind (TOM). In first-order ToM development, links between
language and false belief reasoning have been firmly established and proposed as potential factors in explaining the success of children with ASD who succeed on
TOM tasks. However, SOFB development is less studied, and the links between language and SOFB reasoning, as well as the potential developmental role of
language, remain unclear.

Objectives: We investigate the relationship of SOFB and several language measures, and in particular, whether competency in linguistic recursion (sentential
complements) predicts the ability to reason about other's SOFBs. In addition, we investigate the role of working memory in SOFB development.

Methods: The sample consists of Danish speaking children with ASD without ongoing language delays and with working memory within the normal range. Four types of
standard SOFB tasks are given. The standardized language measures include the Verbal Comprehension index from WISC-IV and TROG. Linguistic recursion is
investigated using a new Danish language tool that measures comprehension of sentential complements. The tool was developed and validated for this study
(Cronbach’s alphas 0.56). Working memory is measured by the working memory index from WISC-IV. We are using these measures in an ongoing correlation study.
To date, 18 children with ASD, with mean age 12.61 (SD = 3.07), have been tested. ASD was diagnosed by psychiatrists, using the ICD-10 criteria.

Results: A The Pearson correlation analyses of the three language measures and working memory against three types of dependent variable yielded the following
findings: Total SOFB correlates with Verbal Comprehension (r=.482, p=.043) and Working Memory (r=.598, p=.009). SOFB without justification correlates with Verbal
Comprehension (r=.641, p=.004), Grammar comprehension (r=.558, p=.016) and Working Memory (r=.621, p=.009).A Justification-only correlates with working memory
(r=.571, p=.006) but none of the language measures.

Conclusions: First, the correlational analysis suggests that verbal concept formation skills (which are influenced by semantic knowledge) are related to SOFB
reasoning. However this is not the case for syntactic skills, whether general grammar or recursive sentential complements comprehension. This result points to the
influence of semantic and conceptual aspects of language, which are sometimes referred to as “tool for thinking”. Furthermore, our correlation data suggests that
justification responses cannot be accounted for by language skills, and therefore does not support the claim that language plays an expressive role in SOFB reasoning.
Second, the correlational analysis suggests that working memory is related to SOFB reasoning, including justification skills, and thus provides further support to “the
complexity-only position” (Miller 2009), claiming that information processing skills predict SOFB development. By the time of IMFAR 2017 the size of our sample will
enable us to draw conclusions about how much of the variation can be explained by relative contribution of each language measure and working memory based on
multiple regression analysis.

Miller, S. A. (2009). Children’s understanding of second-order mental states. Psychological bulletin, 135(5), 749.

107.097 Semantics Is Importantly Significant: An Investigation into Lexical Errors in ASD
E. Zane, J. Mertens, W. J. Lancaster, A. Chugg and R. B. Grossman, FACE Lab, Emerson College, Boston, MA
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Background: A There is evidence to suggest that language impairment and autism spectrum disorder (ASD) are separable conditions (Tager-Flusberg, 2006; Rapin et
al., 2009). Accordingly, the Diagnostic Statistical Manual no longer includes language impairment as a necessary component of an ASD diagnosis (APA, 2013).
However, children with ASD who have good language skills still struggle with some aspects of semantics (Dunn et al., 1996; 1997). Semantic impairments have also
been noted in “optimal-outcome” children, i.e., children previously diagnosed with ASD whose social communication skills had improved enough to move them out of
the ASD range (Kelley et al., 2006). As yet, it is unclear what types of semantic errors children with ASD produce and whether issues with semantics in children with
ASD persist through adolescence or are instead evidence of delayed acquisition in younger children.

Objectives: A To identify and categorize the semantic errors of children (ages 11-17) with ASD in order to determine an impact of ASD diagnosis on later stages of
semantic language development.

Methods: A Preliminary results are based on ten adolescents with ASD (2 females, ages 11-17) and twenty typically-developing controls (8 females, ages 10-16).
Groups were not significantly different on language ability as measured by the CELF-5 (ASD M = 114, TD M = 115; p = 0.9). Participants were audio-recorded as they
interviewed a researcher. We transcribed recordings and coded them for semantic errors, defined as moments when an utterance’s meaning was unclear and/or
redundant.

Results: A Error frequency: All participants with ASD produced at least one semantic error, and participants with ASD produced more semantic errors on average than
their TD peers (ASD M =7, TD M =2; p <0.05).

Error types: Participants with ASD misused words and produced neologisms (e.g., “mosquito nicked me”; “electroids”). They also made “lexical disinhibition errors,” by
producing lexical neighbors, i.e. semantically related words, that were inappropriate to sentential semantics (e.g., “...was large and huge”; ‘[l see] family, friends,
resemblance”). Word-choice errors were rare in the TD group; lexical disinhibition errors were not present.

Conclusions: A Even though both groups’ language scores fell within normal bounds on the CELF-5, adolescents with ASD produced more semantic errors than their
TD peers during spontaneous speech, indicating that the ASD group has a subtle semantic impairment that is not captured by traditional language tests.

The types of errors produced by participants with ASD (incorrect word choices and strings of unnecessary lexical neighbors) suggest particular impairments in lexical
semantics. Disinhibition errors have not previously been described as a feature of language in ASD; they indicate dysfunctional lexical access, which could be caused
by executive dysfunction. Future research should explore whether and how lexical disinhibition contributes to semantic impairments in ASD and how these errors affect
communicative effectiveness during conversation.

107.098 Sensory Abnormalities Impact on Language Ability in Autism Spectrum Disorder
A. Whitten’ and J. W. Bodfish?, (1)Hearing & Speech Sciences, Vanderbilt University, Nashville, TN, (2)Vanderbilt University School of Medicine, Nashville, TN

Background:

Sensory abnormalities have been found to be highly prevalent in children and adults with autism spectrum disorder (ASD). These manifest as a hypoactive response to
sensory input (reduced or absent response), hyperactive response (increased or excessive response), or sensory seeking behaviors (craving or fascination with certain
sensory experiences). Research has shown that these sensory disturbances appear early in development, yet it is not clear whether they exert cascading effects on
higher cognitive processes like language ability.

Objectives:

We aimed to investigate the relationship between severity of sensory disturbances in children and adolescents with ASD and language ability across both structural and
pragmatic language domains. In addition, we were interested in whether language ability is impacted by the type of sensory abnormality (i.e., hyporesponsive,
hyperresponsive, or sensory seeking).

Methods:

We used a short sensory questionnaire (Boyd, McBee, Holtzclar, Baranek, & Bodfish, 2009) to create subgroups based on overall sensory severity, and the presence
of hyporesponsive, hyperresponsive, and sensory seeking behaviors in a sample of 68 children and adolescents with ASD (mean age: 10.6 years, range 5.9 - 17.9
years; mean 1Q: 95.6, range 40-139; 10% female). To examine the relationship between sensory features and language ability, we used Mixed Model ANOVAs to
compare the sensory subgroups on their mean subscale scores on the Children’s Communication Checklist-2 (CCC-2; Bishop, 2003). The CCC-24 is a parent report
measure of language functioning with eight subscales including both structural aspects of language (e.g., ‘Syntax,” ‘Semantics’) as well as pragmatic aspects (e.g., ‘Use
of Context,” ‘Nonverbal Communication’).

Results:

Children and adolescents with ASD in the high severity sensory subgroup were found to have significantly more impaired language scores compared to the low severity
sensory subgroup (F(1, 46) = 10.2, p < .001) on all CCC-2 subscales except ‘Nonverbal Communication’ (p = .110). When grouped by the presence of hyporesponsive
sensory behaviors, no significant differences were found on language scores between groups (F (1, 66) = 2.58, p = .113). However, when grouped by the presence of
hyperresponsive behaviors, there was a significant main effect of group (F (1, 66) = 4.6, p < .05), with the hyperresponsive group demonstrating more impaired scores
on ‘Semantics’ and ‘Use of Context.” Similarly, the sensory seeking group showed significantly more impaired scores on the ‘Syntax’ and ‘Semantics’ subscales
compared to individuals without sensory seeking behaviors (F (1, 66) = 5.88, pA < .05).

Conclusions:

Our results suggest that the sensory abnormalities seen in ASD may have downstream effects on both structural and pragmatic language ability, demonstrated by the
finding that individuals with more severe sensory scores showed significantly worse language scores. In addition, the type of sensory disturbance may differentially
affect aspects of language, with hyperresponsive and sensory seeking behaviors having a greater impact on language ability.

107.099 Sentence Repetition and Nonword Repetition As Markers of Structural Language Impairment in ASD

S. Silleresi', L. Tuller?, P. PrA@vost®, S. Ferre?, R. Zebib? and F. Bonnet-Brilhault*, (1)Linguistics, Université Frangois Rabelais de Tours, Tours, FRANCE,
(2)Université Frangois Rabelais de Tours, Tours, France, (3)Université Frangois Rabelais, Tours, France, Tours, FRANCE, (4)UMR930, INSERM, Université Frangois
—Rabelais de Tours, Tours, France
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Background: The nature of linguistic profiles in ASD remains unclear: many children show structural language abilities similar to typically developing age-peers (TD),
others display deficits like those in Specific Language Impairment (SLI) (Leyfer et al., 2008; Lloyd et al., 2006; Loucas et al., 2012; Tuller et al. 2016; Zebib et al., 2013).
There is consensus from work on SLI that the most sensitive tools for detecting structural language impairment are Sentence Repetition (SR) and Nonword Repetition
(NWR) (Conti-Ramsden et al., 2001). Previous studies using these tools in ASD suggested that low performance is due to low nonverbal level and/or severity of ASD
symptoms (Harper-Hill et al., 2013; Williams et al., 2013, a.0.). These studies focused on adolescents and high-functioning individuals, and the specific NWR/SR tasks
used contained few structures, and had predominant memory components (Riches et al. 2010, 2011; Whitehouse et al., 2008).

Objectives: With the aim of investigating structural language abilities across the spectrum, we used two experimental tasks, SR and NWR, both linguistically based,
targeting structures of increasing complexity that are difficult for children with SLI. We sought to determine whether children with ASD and impaired language (ASD-LI),
perform analogously to children with SLI, and whether children with ASD and normal language (ASD-LN), perform like TD children, independently from nonverbal level
and ASD severity.

Methods: 15 French-speaking children with ASD (data processing for 10 additional children in progress) aged 7-11;8 (M 9;1, SD 1,9) were administrated the SR and
NWR tasks. Children varied in ASD severity (ADOS range: 4-10) and nonverbal cognitive level (WISC IRP range: 38 - 119). Standardized expressive and receptive
language scores revealed children with ASD-LI (7) and children with ASD-LN (8). Comparison groups included 15 children with SLI (data for 10 additional children to be
processed) aged 6;1-8;5 (M 7;6; SD 0;4) and 73 TD children aged 4;0-8;9 (to be completed).

Results: The ASD-LI group performed analogously to the SLI group both, on SR (p=.972) and NWR (p=.084), while the ASD-LN group performed similarly to TD
children on SR (when compared to TD 7-8, p=.126) and NWR (when compared to TD 5-6, p=.156). ASD-LI performed significantly worse than ASD-LN on both SR
(p=.002) and NWR (p=.019).A In the whole ASD group, a significant correlation was found between performance on SR and NWR (rs=.575; p=.025) and between each
repetition task and a composite standardized language score: SR (rs=.890; p=".000) NWR (rs=.643; p=.010). No significant correlations were found between SR and
ADOS (rs=-.186; p=.543) or SR and IRP scores (rs=.513; p=.061) and between NWR and ADOS (rs=-.450; p=.122)A or NWR and IRP scores (rs=.189; p=.517). No
significant correlation was found between either task and age (SR, rs=.176; p=.531; NWR, rs=.477; p=.072).

Conclusions: Our study shows the validity of linguistically based SR and NWR tasks as markers of structural language deficits in children with ASD. Furthermore, it
found that the LI/LN distinction in ASD cuts across both nonverbal abilities and ASD severity, suggesting that language can be independent in verbal ASD.

107.100 Social Communication Outcomes for Young Children with Autism: A Meta-Analysis
E. Fuller and A. Kaiser, Vanderbilt University, Nashville, TN

Background:

Deficits in social communication are a core feature of autism spectrum disorder (ASD) and are correlated with long-term language and communication outcomes
(Mundy, Sigman, & Kasari, 1990; Sigman & Ruskin, 1999). As a result, improving social communication is the focus of many early interventions for children with ASD.
Understanding the effectiveness of these early intervention is critical to implementing, evaluating, and improving widespread treatment plans for children with ASD.
Objectives:

The objectives of this meta-analysis were to answer the following questions: (1) Are early interventions effective at increasing social communication for young children
with ASD? And, (2) do the effects of intervention differ depending on the dose of intervention, the person administering the intervention, or the age of the participants?
Methods:

A systematic review of the literature returned a total of 1,624 articles that were reviewed for inclusion. Studies were included if the study: (a) enrolled participants with
ASD younger than 9, (b) used a group design that included a business-as-usual comparison group, (c) implemented a behavioral intervention that did not include a
pharmacological component, (d) reported a pre-post outcome measure of social communication, and (e) was published in English.

Results:

A total of 21 studies met inclusion criteria. A standardized mean difference effect size estimate was used to account for the heterogeneous measures used across
studies. A total of 996 participants were included in the analysis: 552 intervention participants and 444 control participants. The mean age of the participants was 3.34
years. The random effects model aggregated the effect sizes for an overall effect size of .521 (p-value < 0.001). These findings suggest that children in early
interventions showed significantly higher initiations of social communication than children in control groups. Moderator analyses indicated that the length of intervention
was not a significant moderator of outcomes (=0.02, p=0.570). Age of the participants significantly moderated outcomes, such that an increase of one year of age
predicted an increase in the effect size of 0.289 (p=0.041); suggesting that older children benefitted more from the treatment. Lastly, a subgroup analysis examined the
effect of the person who delivered the intervention. The largest effects were shown when the intervention was delivered by researchers (ES=1.206, Q=1.84, 2=0%),
followed by teachers (ES=0.391, Q=2.14, I>=6.5%), a combination of researchers and parents (ES=0.373, Q=13.6, 2=70.6%), parents alone (ES=0.321, Q=17.56
12=60.1%), and finally a combination of parents and teachers (ES=0.048, Q and /2cannot be determined from one study). The only effect size that was not statistically
significant at the 0.05 level in this subgroup analysis was in the case of parents and teachers as interventionists together; however, this finding is from only one study.
Conclusions: This meta-analysis indicated positive effects of early intervention on social communication for young children with ASD. An effect size of 0.521
immediately after intervention for this population characterized by deficits in this area is a notable increase. It is particularly important given the long-term benefits of
social communication behaviors. Limitations of the study and implications for research and practice will be discussed.

107.101 Social Communication in High School Students on the Autism Spectrum: Examining Profiles, Correlations, and Subgroups
J. Dykstra Steinbrenner’, J. Sideris? and S. W. NowelP%, (1)Frank Porter Graham Child Development Institute, Carrboro, NC, (2)Frank Porter Graham Child
Development Institute, Chapel Hill, NC, (3)University of North Carolina - Chapel Hill, Chapel Hill, NC
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Background: Although all individuals with ASD have social-communication impairments, their social-communication profiles can be quite varied. A deeper
understanding of social-communication characteristics and how those relate to other skills and behaviors may be helpful in tailoring intervention approaches for
individuals with ASD. This knowledge could also support identifying successful pathways for community involvement and employment in the transition to adulthood.
This study will examine relationships between cognitive, academic, social, adaptive, and communication skills in a large sample of high school students on the autism
spectrum (n=545) and explore potential subgroups related to social-communication skills using latent-profile analysis.

Objectives: The objectives of this study are (1) to examine the social-communication profiles of high school students with ASD, (2) to explore subgroups of high school
students with ASD in relation to receptive and expressive communication, interpersonal skills, and social abilities, and (3) to examine relationships of social-
communication skills with other skills and behaviors (e.g., 1Q, adaptive functioning, social participation).

Methods: The participants included a sample of 545 adolescents with autism from 60 high schools in three states from the larger Center on Secondary Education for
Students with Autism Spectrum Disorders (CSESA) study. Social-communication profiles were examined using three Vineland subdomains (receptive communication,
expressive communication, and interpersonal relations) and the Social Responsiveness Scale (SRS-2). Other characteristics that were examined included: non-verbal
IQ (Leiter-3), adaptive functioning (Vineland), and academic performance (Woodcock-Johnson-Ill). Additionally, the research team collected parent and teacher report
of social behaviors and skills.

Descriptive statistics were used to examine the social-communication profiles. The subgroups were explored using latent-profile analysis (LPA), a person-centered
analytic method that seeks to subset the members of a sample into smaller more homogeneous profiles. Correlations were used to examine relationships of social-
communication characteristics with other characteristics and behaviors.

Results:

The adolescents exhibited a wide range of social-communication characteristics on the Vineland subdomains and SRS-2 (see Table 1). The LPA results indicated three
subgroups. Subgroup 1 was low on all Vineland scores and high on the SRS-2; subgroup 2 was in the middle on the Vineland subdomains and the SRS-2; and
subgroup 3 was high on the Vineland subdomains and low on the SRS-2. Correlations (see Table 2) revealed that communication characteristics (receptive and
expressive) tended to have stronger relationships than the social characteristics (interpersonal relations and SRS-2) with cognitive and academic measures. Further,
the social characteristics tended to have stronger correlations with parent and teacher reported social behaviors compared to communication characteristics.
Conclusions:

Adolescents in this sample demonstrated a very wide range of social-communication skills. However, the three groups identified by the LPA appear to represent
different ranges of ability on the spectrum of social-communication rather than distinct subgroups. Results indicate that social characteristics of adolescents with ASD
are more strongly associated with peer interaction and social participation than communication characteristics; therefore, interventions may need to focus more on
social skills. Our results also show a relationship between technology and social-communication skills, which may support technology use during treatment. Clinical
implications and alternate conclusions will be discussed.

107.102 Social Impairment in Conversation: Disfluency and Compensatory Mechanisms

R. Fusaroli’, A. Lambrechts?, E. Weed®, K. L. Maras*, K. Yarrow®, D. M. Bowler® and S. B. Gaigg®, (1)Aarhus University, Aarhus, DENMARK, (2)City University
London, Ruislip, UNITED KINGDOM, (3)Aarhus University, Beder, DENMARK, (4)University of Bath, Bath, UNITED KINGDOM, (5)City University London, London,
United Kingdom, (6)Psychology, City, University of London, London, United Kingdom

Background: Social impairment is a defining clinical feature of ASD. However, little is known about how it concretely unfolds during social exchanges: how interlocutors
pick up and react to disfluency, and how patterns of interaction are affected. A better understanding of the dynamics of interactions with adults with ASD will help us
understand how social impairment affects the life of people with ASD and which compensatory mechanisms can be used to minimize its effects.

Objectives: We want to develop automated quantitative methods to assess dysfluency and compensatory dynamics in conversation. Using simple measures of
conversational turn-taking, we ask the following questions: i) How does autistic social impairment manifest itself in conversations? ii) How does the interlocutor react?
iii) Are these dynamics related to specific clinical features?

Methods: 17 ASD and 17 matched Typically Developing (TD) adults were interviewed about the details they could recall of a standardised event they had participated
in. Time-coded transcripts were used to calculate turn duration, inter-turn latency, number of turns for each interlocutor and percentage of spoken time in the
conversation produced by the interviewee. Mixed effects models were employed to assess the relationship between these measures and diagnosis in interviewer and
participants. Finally, we assessed whether participant behavior would predict the interviewer's behavior.

Results: Participant’s Behavior: There was no main effect of ASD in turn duration or inter-turn latency (p>0.7), but significant interaction with time: TD participants
increased their turn duration over time, while participants with ASD did not (Beta= -0.13, SE=0.04, p=0.003), an effect modulated by the ADOS Communication scores
as well (Beta=-0.03, SE=0.015, p=0.036). Inter-turn latency increased less over time for ASD than for TD participants (Beta=-0.01, SE=0.005, p=0.03). Severity of
clinical features did not affect inter-turn latency. Interviewer's Behavior: The interviewer did not show any effect of diagnosis in contributions’ length and interturn
latency, but provided more turns per unit of time in conversations with participants with ASD (Beta:0.26, SE=0.05, p<0.001), with a median time between turns of 5.4
seconds, against 9.75 seconds with TD participants. This effect was predicted by the participant’s inter-turn latency (Beta=1.4, SE=0.4, p=0.0007) and turn duration
(Beta=-2.4, SE=0.64, p=0.0002), but did not interact with diagnosis (p>.3). This might also explain why the amount of information provided by the participants was not
affected by diagnosis (Beta=-0.06, SE=0.03, p=0.07) or severity of clinical features (p>0.5).

Conclusions: Using simple turn-taking measures, we observe clear compensatory dynamics at work in the interviews. The more disfluency is displayed in the
participant, the more the interviewer provides scaffolding. Future work will investigate whether these effects are modulated by practice and context, and how they affect
the success of the interactions and the experience of the participants.

107.103 Social and Communication Subtypes in Autism Spectrum Disorders (ASD) without Intellectual Disability (ID)

S. Rau?, G. Wallace?, D. Limon3, L. G. Anthony3, A. C. Armour?, B. Orionzi® and L. Kenworthy3, (1)Children's National Health System, Rockville, MD, (2)The George
Washington University, Washington, DC, (3)Children’'s National Health System, Washington, DC, (4)Children’s National Medical Center, Washington, DC, (5)University
of Minnesota Medical School, Minneapolis, MN
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Background: Individuals with ASD without ID have been understudied relative to their lower functioning counterparts even though they comprise a large proportion of
those with ASD. Social and communication symptoms are particularly valuable areas of study within this population as previous research has established impairments
in these areas predict functioning across multiple domains. While individuals with higher functioning ASD manifest social/communication symptoms heterogeneously,
prior research using person-centered approaches (e.g., latent class analysis [LCA], cluster analysis) has demonstrated homogenous subgroups exist within this context
of variability, and can be been used to predict diagnostic presentation and language development. Previous work utilizing these approaches indicates derived classes
differ on age, intellectual functioning, adaptive functioning, and ASD symptomatology, though these studies were primarily done in samples with ID and/or language
impairment. The present study uniquely contributes to the literature by examining social/communication impairments in a sample with ASD without ID.

Objectives: Employ an exploratory approach by using LCA to examine subtypes of social/communication symptoms in a sample with ASD without ID. Determine the
variables on which derived classes differ from one another.

Methods: Participants included 367 individuals (307 males, 60 females) with ASD without ID who were verbally fluent and ranged in age from 4-28 years. Scores from
20 overlapping items in Modules 3 and 4 of the Communication and Reciprocal Social Interaction sections of the Autism Diagnostic Observation Schedule (ADOS)
were used in an LCA,; derived subgroups were compared on ASD symptomatology, demographic variables, intellectual functioning, and adaptive functioning.

Results: A three-class solution fit the data well and was conceptually meaningful. Classes 1, 2, and 3 comprised 43%, 29%, and 28% of the study sample, respectively.
Classes significantly differed on ASD symptomatology, age F(2,361)=12.40,p<.001, full scale IQ F(2,359)=10.37,p<.001, verbal 1Q F(2,317)=14.41,p<.001, and aspects
of adaptive functioning (e.g., Daily Living Skills) F(2,266)=7.41,p=.001.

Conclusions: These findings indicate social/communication impairments are meaningful variables to differentiate subtypes amongst a sample with ASD without ID.
They support previous research documenting considerable social/communication impairment in the context of intact intellectual functioning. Between class
comparisons on variables of interest indicate overall and verbal IQ have a protective effect for some aspects of the ASD phenotype (e.g.,structural language skills) but
do not protect against symptoms that are multiply determined and involve core social problem solving. Comparison of age and ASD symptomatology across classes
suggests abatement of social symptoms may occur up until a certain point (i.e.,adolescence) but the rate of symptom decline decreases thereafter. Adaptive
functioning (daily living skills), was strongest in the class that demonstrated the fewest language-related symptoms, a finding that supports previous work relating
language skills to adaptive skill development. These findings underscore the need for more intensive social skills’ intervention to promote better social outcomes and
more externally valid measures of ASD symptomatology. Limitations of the current study include use of a cross-sectional design and future directions should attempt to
examine longitudinal changes in social and communication symptoms across classes.

107.104 Strategic Reading Comprehension Intervention for Children with ASD: Developing an Observational Tool to Identify Patterns of Active
Engagement and Instructional Support

N. J. Sparapani', E. J. Solari?, N. S. McIntyre3, M. C. Zajic*, A. R. Henry® and P. C. Mundy5, (1)School of Education, University of California, Davis, Davis, CA,
(2)University of California, Davis, Davis, CA, (3)University of California at Davis, Davis, CA, (4)University of California at Davis MIND Institute, Davis, CA, (5)University
of California at Davis, Sacramento, CA

Background:

Children with high functioning Autism Spectrum Disorder (HFASD) frequently access general education curricula but often experience reading comprehension
difficulties (e.g., Nation et al., 2006; Whalon et al., 2009). It has been hypothesized that reading difficulties might be part of the expression of the social communication
phenotype of HFASD (Randi et al., 2010). Thus, reading comprehension instruction may provide an important strategy to target social communication and academic
skills in school-age children with ASD. Investigations identifying instructional strategies that impact student active engagement in reading instruction have important
implications for children with ASD.

Objectives:

To develop an observational tool for identifying patterns of student active engagement and instructional support strategies that facilitate reading comprehension in
children with ASD.

Methods:

Twenty-one children with ASD between 7-11 years (M = 8.88, SD = 1.40; 80% male) participated in an 8-week (3x per week) reading intervention targeting listening
comprehension and vocabulary. Each session was video-recorded and lessons averaged 36:03 minutes (SD= 5:05). All lessons included the following activities: 1)
reviewing reading rules; 2) hand signals to prompt use of cognitive reading strategies; 3) listening to a story to practice narrative comprehension; 4) answering content
questions to monitor understanding; and 5) reviewing vocabulary to build background knowledge. Children completed a battery of cognitive, language, and reading
measures at the beginning and end of the intervention and parents completed questionnaires about their child’s social-emotional and academic development. Using the
video-recorded observations and Noldus Observer® Video-Pro Software, student active engagement across three dimensions (Attention and Self-regulation, Initiating
Communication, and Language Comprehension) and instructional strategies across four dimensions (Planning and Organizing, Scaffolding Questions, Supporting
Comprehension, and Encouraging Participation) were coded at three time points; beginning, middle, and end of the intervention.

Results:

Preliminary results (n = 10) indicated that on average, children initiated communication 31.8 (SD = 18.21) times during the lesson; however, only 52% of these
initiations (SD = 26.91) were on-topic (M = 16.1, SD = 11.55). On average, children responded to questions about instructional content 21.00 (SD = 11.45) times, with
62% (SD = 27.40) of their contributions demonstrating understanding (M = 14.2, SD = 10.34). Initiating off-topic comments (r=0.81, p < 0.05) was positively related to
Communication subscale scores on the Social Responsiveness Scale (SRS; Constantino, 2012), and challenges answering questions that require thinking or inferential
reasoning (r=0.67, p < 0.03) was positively related to SRS Total scores. After controlling for pretest scores on the Expressive Vocabulary Test (EVT-2; Williams, 2007;
M=70.20, SD = 18.49), initiating on-topic questions demonstrated a trend-level relation to expressive vocabulary measured by the EVT-2 at posttest (r= 0.95, p=
0.06).

Conclusions:

These data suggest that differences in active engagement in reading comprehension instruction may interact with individual differences in ASD related symptom
intensity. These findings provide preliminary data suggesting that the tendency to initiate communication at a high rate, struggle with inferencing, and ask content-
related questions about the text may moderate response to intervention in children with ASD.

107.105 Talker Expectations: Top-Down Information Integration during Speech Perception in ASD

A. Hogstrom, J. J. Green, B. Castelluccio, A. R. Canfield, C. Irvine and I. M. Eigsti, Department of Psychological Sciences, University of Connecticut, Storrs, CT
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Background: The acoustic realization of phonemes differs substantially between talkers!"; talker normalization refers to the process of determining the appropriate
talker-specific mapping from acoustics to phonological categories. A 2007 study!? tested whether talker normalization involves top-down constraints or is purely signal-
driven. Subjects heard words produced by synthetic talkers with identical voices save except for a 10Hz FO0 difference. If subjects believed that they would hear two
talkers, they were reliably slower in a word-monitoring task when the talker varied randomly from trial-to-trial, compared to when trials were blocked by talker. In
contrast, listeners who expected one talker showed no slowing, indicating that expectations sufficed to trigger talker normalization. Here, we asked whether individuals
with ASD would exhibit this expectation effect, in light of evidence that such individuals have reduced susceptibility to top-down expectations 13:A

Objectives: Assess the relative influences of talker variability and top-down expectations on speech processing in ASD.

Methods: We compared adolescents with typical development (TD) (n = 15) and ASD (n = 15), matched for age (M=15, range=12-17 years) and IQ (FSIQ>85). Using
materials from Magnuson and Nusbaum, 2007/, participants monitored a stream of auditory words for a variable target (e.g., ball, cave). Stimuli were monosyllabic
words produced by synthetic “talkers:” male voices (otherwise identical) with F0=150 or F0=160. Within single-talker condition blocks, all targets and distractors were
produced by one talker; in mixed-talker blocks, the talker changed randomly from word to word. There was a between-subjects manipulation of expectation; given
identical stimuli, some subjects were told to expect one talker with variable pitch; others expected two talkers differing in pitch. Assignment to the two expectation
conditions was counterbalanced by group.

Results: Analyses included age and NVIQ as covariates. Overall accuracy was high across groups (range in the ASD group, .80-.98; TD group, .84-.97), with a trend
for lower accuracy in the ASD group, p=.05; thus, accuracy was a covariate in subsequent analyses. Reaction time (RT), a more sensitive index of cognitive processing
or load, did not differ by group, p=.58. There was a near-significant Group by Expectation by Block interaction, F(1, 23)=3.76, p=.06. The TD group was slower for
mixed-talker blocks when they expected two talkers; when they only expected a single talker, the difference in voices did not lead to slower RT (Fig 1). The ASD group
did not show this effect. While expecting to hear two talkers rather than one was associated with slower RT in the ASD group (Fig1), this effect may reflect individual RT
differences in this small-n between-subjects study.

Conclusions: In TD individuals, expectations about the number of talkers influenced RT for mixed versus single-talker blocks; this effect was less apparent in the
ASD group. These results suggest that speech comprehension is more signal-driven and less influenced by top-down expectations in individuals with ASD. If this
finding is replicated, it could illuminate some of the conversational deficits that characterize autism.

107.106 The Acquisition of Flexible Word Order and Case-Markings in Korean Children with Autism Spectrum Disorder
J. Park?, M. Nam?, S. W. Chod, S. J. Lee? and L. R. Naigles’, (1)Psychological Sciences, University of Connecticut, Storrs, CT, (2)Seoul Metropolitan Eunpyeong
Hospital, Seoul, Korea, Republic of (South), (3)Sogang University, Seoul, Korea, Republic of (South)

Background: Researchers generally agree that the language impairments of children with ASD include pragmatic deficits (Naigles & Chin, 2015); however, less
consensus exists concerning whether they also have morphosyntactic deficits. Children’s productions have revealed omitted morphemes and sparse use of questions
(Eigsti, Bennetto, & Dadlani, 2007; Roberts, Rice, & Tager-Flusberg, 2004); however, their comprehension data generally indicate intact, if somewhat delayed,
grammatical understanding. However, most of the previous studies were conducted with English-speaking children with ASD, and morphosyntactic features existing in
other languages such as flexible word order or case-markings have been barely studied. In Korean, case markers provide the cues to the relations between agents and
patient and multiple word orders are permissible (Kim, 1997). Learning how to use both word order and case markings to interpret syntactic relations may be
challenging not only for TD Korean learners, but also for Korean children with ASD.

Objectives: We used Intermodal Preferential Looking (IPL: Naigles & Tovar, 2012) to investigate Korean children’s comprehension of SOV and OSV word order
presented with nominative and accusative case-markers; we compare TD preschoolers with those with ASD.

Methods: Monolingual Korean-speaking TD children (n=16, MA=51.19months, Leiter-R Brief IQ=45.75, expressive language AE of 54~59months) and children with
ASD (n=13, MA=70.47months, Leiter-R Brief IQ=48.00, expressive language AE of 54~66months) participated. Children viewed IPL videos, whose test sentences
followed SOV ((a) A-Nom B-Acc Verb) or OSV ((b) B-Acc A-Nom Verb) order. The videos showed familiar actions (e.g. pushing) with agent A-patient B on one side
paired with agent B-patient A on the other side; baseline trials had no directing audio. Children’s eye movements were coded and two dependent variables were
calculated: ‘Percent looking to match’ and ‘Percent looking to the 15t NP as agent’ during the test vs. baseline trials. Children who understand the audios will look longer
to the matching scene during both SOV and OSV test trials; however, children who simply treat the 15t NP as the agent regardless of case marker will look longer to the
nonmatch during OSV trials(Naigles, Kelty, Jaffery, & Fein, 2011).

Results: The TD children looked longer to the match during the test trials compared to baseline trials for SOV order (£(15)=2.02, p=.03), but not OSV order (f(15)=-.41,
p=.34). With the percent looking to 15t NP as agent measure, though, the SOV/OSV comparison yielded a significant Frame effect (F(1, 15) = 8.78, p = .01). In contrast,
children with ASD looked significantly away from the matching video during SOV trials compared to the baseline trial ({(12)= -2.27, p=.02). For OSV sentences, no
significant effect was found ((12)= .08, p=.47).

Conclusions: In sum, TD children demonstrated successful comprehension of SOV orders; moreover, they seem to pay attention to case-markers because they
differentiated the OSV trials from the SOV trials. In contrast, language-matched children with ASD did not appear to make use of the case markers at all, and seemed
understand either the canonical SOV nor OSV word order. This study suggests that Korean morphosyntax places unique challenges for children with ASD.

107.107 The Development of Early Gesture-Speech Combinations in Infants at High Risk for Autism Spectrum Disorder
A. B. Choi', P. Shah?, M. Rowe?, C. A. Nelson* and H. Tager-Flusberg®, (1)Harvard University, Cambridge, MA, (2)Boston University, Boston, MA, (3)Harvard
Graduate School of Education, Cambridge, MA, (4)Boston Children's Hospital, Boston, MA, (5)Psychological and Brain Sciences, Boston University, Boston, MA
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Background:

Children use gestures to communicate before producing speech in the first year of life (Bates, 1976). Beginning around 14-22 months of age, children start to produce
gestures with speech, conveying a sentence-like meaning (Butcher & Goldin-Meadow, 2000). For instance, a child may point to a bottle and say, “want,”
communicating that s/he wants a bottle. Importantly, early gesture-speech combinations are related to language skills in typical and atypical populations (Rowe,
Ozcaliskan, & Goldin-Meadow; 2008). One specific population, who show deficits in gestures, is children with autism spectrum disorder (ASD). For example, Winder et
al. (2013) found that infant siblings of children with ASD, who are at high risk for ASD (hereafter, “high-risk”), produce fewer gesture-speech combinations than low risk
peers with no family history of ASD at 13 and 18 months. While much work has focused on exploring early gesture use in ASD, little research exists on gesture-speech
combinations in high-risk infants.

Objectives:

The purpose of the present study is to expand on previous studies to examine the development of gesture-speech combinations in high-risk infants who were later
diagnosed with ASD (HRA+), unaffected high-risk infants (HRA-), and unaffected low risk controls (LRC) at 12 and 18 months. Specifically, we addressed the following
research questions (RQ): (1) Do HRA+, HRA-, and LRC infants show differences in gesture-speech combinations at 12 and 18 months? (2) Do early gesture-speech
combinations predict infants’ later language skills and/or ASD outcomes?

Methods:

73 mother-child dyads engaged in a free play for 10 minutes in the lab at 12 and 18 months (nra+= 18, nrra-= 25, nire = 30). Following the coding scheme developed
by Ozcaliskan and Goldin-Meadow (2009), we transcribed gesture and speech from videotaped sessions. We converted frequency variables to rates per 10 minutes. At
12 and 18 months, we administered receptive and expressive language subscales from Mullen and combined raw scores to calculate language scores. Also, we
administered ADOS to assess infants’ ASD diagnoses at 36 months. Based on ADOS and final clinical judgment, infants were categorized as HRA+, HRA-, and LRC.
Results:

RQ1: At 12 months, HRA+ infants produced significantly lower rate of gesture-speech combinations than HRA- infants (x? = 6.36, p = 0.012) and LRC infants (x? =
4.14, p = 0.042). At 18 months, HRA+ children produced significantly lower rate of gesture-speech combinations than LRC children (x? = 6.863, p = 0.009). RQ2:
Gesture-speech combinations rate predicted infants’ language scores at both 12 and 18 months in combined HRA group (p12-months = 0.001, R2= 0.23; p1g-months = 0.02,
R?=0.13), but not LRC group. Finally, total gestures rate (with or without speech) at 12 months predicted high-risk infants” ASD outcomes at 36 months, when
controlling for 12-month language scores (z = -2.31, p = 0.021, R?= 0.18).

Conclusions:

HRA+ infants produced significantly fewer gesture-speech combinations, compared to HRA- and LRC infants at 12 and 18 months. These results provide further
evidence for differences in early gesture-speech combinations that predict language skills in young children.

107.108 The Hands Have It: Variation in the Latency of Neural Activity during Beat Gesture-Speech Integration in ASD
L. Morett!, N. Landi?3, J. Irwin® and J. McPartland’, (1)Child Study Center, Yale School of Medicine, New Haven, CT, (2)Psychology, University of Connecticut, Storrs,
CT, (3)Haskins Laboratories, Yale University, New Haven, CT

Background: Ineffective communication via speech and gesture is a primary diagnostic characteristic of Autism Spectrum Disorder (ASD). Beat gestures, which convey
emphasis in conjunction with speech, are particularly likely to be interpreted abnormally in ASD. Abnormal processing of beat gestures in ASD is associated with
greater activity in high-level visual cortex and less activity in planum temporale, which is active during beat gesture and speech integration in typically developing (TD)
individuals (Hubbard et al., 2012). At present, however, the time course of the neural activity underlying beat gesture and speech integration in ASD is unclear.
Objectives: The objectives of this research were (1) to determine the time course of gesture-speech processing in ASD and (2) to examine how neural activity is
affected by the temporal asynchrony of beat gesture. It was predicted that individuals with ASD would be less sensitive to temporal asynchrony of beat gesture and
speech than their TD peers. Furthermore, it was predicted that the time course of neural activity in TD would reflect gesture-speech synchrony, whereas that the time
course of neural activity in ASD would not reflect it.

Methods: Participants in Study 1 included 18 high-functioning ASD and 23 TD individuals matched in age, gender, and verbal 1Q (all ps < .05). In this study, participants
viewed a brief cartoon video and retold its events to an experimenter while being tacitly video recorded. Gestures and speech were transcribed and coded by two raters
unaware of the experimental design and predictions (ICC=.79 for speech onset; .89 for gesture onset). Participants in Study 2 included 15 TD individuals. In this study,
participants viewed clips excerpted from a longer video of a speech, such that a beat gesture always occurred at 1.5 s. Accompanying audio clips were presented
either simultaneously with or 500 ms preceding video clips. Data was collected continuously using magnetoencepholagraphy (MEG), a neurophysiological method with
high spatiotemporal accuracy, and was temporally synched to gesture onset for analysis.

Results: In Study 1, individuals with ASD produced more temporally asynchronous beat gestures than TD individuals (see Fig. 1). In Study 2, activity was observed in
inferior frontal gyrus (IFG) and proximal regions between 150-300 ms after first stimulus onset (see Fig. 2). Additionally, activity was observed in posterior temporal
cortex (pSTC) between 500-650 ms after first stimulus onset. Notably, this activity varied on the basis of both latency and laterality, such that greater activation in
response to temporally asynchronous beat gesture and speech was associated with shorter latencies and left hemisphere. By contrast, greater activation in response to
temporally synchronous beat gesture and speech was associated with longer latencies and right hemisphere.

Conclusions: Together, the results show that the latency of neural activity reflects sensitivity to temporal beat gesture-speech asynchrony and that that integration of
temporally asynchronous beat gesture and speech is atypical in ASD. These results form the basis of future research examining the latency of neural activity during
beat gesture-speech integration in ASD, providing insight into the neural bases of abnormal gesture-speech integration in ASD.

107.109 The Impact of Bilingualism on Conversational Understanding in Adolescents with Autism Spectrum Disorders.
M. Marukhnyak, Department of French, University of Toronto, Toronto, ON, Canada
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Background: Bilingual families who have children with autism are often advised to use only English and not the primary language with their children in order to avoid
further confusion. However, to date there is no research to support this belief. In fact, several recent studies show that bilingualism does not have a detrimental impact
on language development in young children with autism. Moreover, it has been shown that bilingualism contributes to the ability to detect conversational faux-pas in
typically-developing children. While conversational understanding has been studied extensively in monolingual English-speaking children with autism, to date there has
been no studies examining conversational understanding in bilingual adolescents with autism.

Objectives: The purpose of the present research is to fill this gap by examining conversational understanding in three monolingual English-speaking and three bilingual
English-French-speaking adolescents with autism.

Methods: To examine conversational understanding, we asked a speech and language pathologist to administer a standardized pragmatic test where our participants
were first asked to identify utterances that violated conversational rules and then to provide explanations for their answers. The obtained data was analyzed both
quantitatively and qualitatively. First, we analyzed the answers provided by our participants quantitatively. We then asked three independent raters to analyze the
explanations provided by our participants.

Results: The results of our study show that bilingualism does not have a negative impact on the ability of adolescents with autism to detect conversational faux-pas.
More specifically, we found that bilingual participants with autism examined in our study were able to detect violations of conversational rules at the same success rate
as their monolingual peers with autism. Moreover, our study showed that our bilingual participants with autism were able to provide better explanations for their
answers than their monolingual peers.

Conclusions: We hypothesize that a daily exposure of our bilingual participants to a richer linguistic environment could contribute to the development of more advanced
linguistic, cognitive and social skills. The information provided in this study can be used to better support the needs of bilingual families who have children with autism.

107.110 The Influence of Social Communication on Written Expression in School-Age, Higher-Functioning Children with Autism Spectrum Disorders
M. C. Zajic', N. S. Mcintyre?, L. E. Swain-Lerro®, J. McCauley*, H. K. Schiltz?, T. Oswald® and P. C. Mundy’, (1)University of California at Davis MIND Institute, Davis,
CA, (2)University of California at Davis, Davis, CA, (3)UC Davis, Santa Rosa, CA, (4)UC Davis MIND Institute, Sacramento, CA, (5)Marquette University, Milwaukee,
Wi, (6)University of California at Davis MIND Institute, Sacramento, CA, (7)University of California at Davis, Sacramento, CA

Background: Higher-functioning children with ASD (HFASD) remain affected by social-communication impairments. However, we know little about how these difficulties
affect school performance or how to leverage curriculums to improve their social-communication development. It may be that the reading comprehension and written
expression problems exhibited by children with HFASD are components of the social communication phenotype of school-age HFASD and, therefore, may be important
targets for school-based intervention (e.g., Mcintyre et al., 2016; Randi et al., 2010; Zajic et al., in press). This study examined the hypothesis that impairments in
written expression reflect an important part of the social-communication phenotype of school-aged children with HFASD.

Objectives: The study tested the hypotheses that a) 8-16-year-old children with HFASD would display specific writing impairments compared to either a clinical or a
typical control sample, and b) HFASD group differences in writing performance would be significantly associated with differences in symptom severity.

Methods: The participants were 65 children with HFASD, 34 children with ADHD, and 34 children with typical development (TD). ASD symptoms were confirmed with
the ADOS-2; ADHD symptoms were confirmed with the Conners-3. IQ was assessed with the WASI-II. Writing was assessed with the Word Count and Theme
Development and Text Organization subscales of the Wechsler Individual Achievement Test, 3¢ Edition (WIAT-III) and the Contextual Conventions (CC) and Story
Composition (SC) subscales of the Test of Written Language, 4t Edition (TOWL-4). Factors that may influence writing performance were assessed with the Story
Memory Recall task of the Wide Range Assessment of Memory and Learning-2 and the Reading Comprehension measure of the Gray Oral Reading Test-5.

Results: A MANCOVA controlling for IQ revealed a Diagnostic Group effect on the writing measures, F(8,242)=3.15, p<.002, Wilks' A=.898, partial n2=.09. Univariate
effects were observed for the CC, F(2,124)=6.44, p<.002, partial n2=.09, and for SC, F(2,124)=10.1, p<.001, partial n2=.14. Pair-wise comparisons with Bonferroni
correction indicated that the HFASD and ADHD groups performed worse than the TD group on the CC scale (p<.002, p<.02), but the two clinical groups did not differ.
The HFASD group performed worse than either the ADHD (p<.02) or the TD group (p<.001) on SS, but the latter two groups did not differ. No reliable differences were
observed on the two WIAT-III writing scales. ADOS-2 Total scores and TOWL-4 SC scores were correlated in the HFASD group, r=-.39, p<.002, and this association
held when controlling for IQ. SC was also associated with Reading Comprehension, r=.38, and Story Memory, r=.53, p<.001, in the HFASD group.

Conclusions: This study revealed evidence of a syndrome-specific deficit in writing development in children with HFASD compared to clinical and typically developing
controls. Differences in writing were also significantly correlated with symptom presentation consistent with the hypothesis that impairment in writing development is
associated with the development of the social-communication phenotype of school-aged children with HFASD. Possible intervention implications will be discussed.

107.111 The Linguistic and Cognitive Effects of Bilingualism on Children with Autism Spectrum Disorders
A. M. Gonzalez Barrero and A. Nadig, McGill University, Montreal, QC, CANADA

Background: Parents of bilingual children with Autism Spectrum Disorders (ASD) are often advised to talk to their child using only one language to simplify the input
they hear (Bird et al., 2012). This stems from the belief that bilingualism may be harmful for language acquisition in children with ASD (Kremer-Sadlik, 2005). Research
concerning the language development of bilingual children with ASD is scarce, but the available evidence does not support this claim. That is, bilingual children with
ASD do not exhibit additional language delays relative to their monolingual peers with ASD (Hambly & Fombonne, 2012). However, most studies have focused on initial
stages of language development using parent report measures. We do not know how bilingualism impacts linguistic abilities at school age, when more complex
language should be mastered. Furthermore, no previous study has investigated the effects of bilingualism on executive functions in children with ASD, and whether
they may experience a bilingual advantage (Bialystok, 2007).

Objectives: In study 1, we investigated the lexical and morphological abilities of school-age bilingual children with ASD using standardized tests. In study 2, we
examined the impact of bilingualism on executive functions (including set-shifting) using direct-testing and parent report of everyday executive functioning abilities.
Methods: Twenty 5- to 9-year-old children with ASD participated in the studies (10 monolinguals and 10 bilinguals) along with 20 typically-developing children. Bilingual
status was confirmed by a combination of direct testing and parent report. Participants’ languages included English, French, and Spanish. Children were matched on
chronological age and NVIQ. Language skills were assessed using the Peabody Picture Vocabulary Test (Dunn & Dunn, 2007) and the Clinical Evaluation of Language
Fundamentals (Semel et al., 2003), or their French/Spanish equivalent. Set-shifting was measured using a computerized version of the Dimensional Change Card Sort
Task (DCCS; Zelazo, 2006) along with a measure of executive functioning in daily life (Behavior Rating Inventory of Executive Functioning - BRIEF; Gioia et al., 2000).
Results: LANGUAGE: Although both groups scored in the normal range, there was a significant difference in vocabulary (p = .04), where monolingual children with
ASD exhibited higher scores relative to bilingual children with ASD. No significant differences were found on morphological skills (p = .33). DCCS: Bilingual participants
with ASD showed better performance relative to their monolingual ASD counterparts (p = .026). BRIEF: The ASD group exhibited poorer set-shifting skills relative to the
TYP group (p <.01). However, there where no significant differences related to bilingualism.

Conclusions: Although not presenting delays, bilinguals exhibited lower scores relative to their monolingual peers with ASD on standardized measures of vocabulary,
which is likely explained by the relationship between language exposure and language proficiency (Thordardottir, 2011). We provide novel evidence that bilingualism
may hold advantages for executive functioning in children with ASD, this was found for the DCCS task but not for parent report of set-shifting in daily life. These findings
build on previous research suggesting that bilingualism is not detrimental for the language skills of children with ASD and in fact may provide some advantages.
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107.112 The Role of Sleep in Language Acquisition in Children with Autism Spectrum Disorder
F. E. Fletcher', V. Knowland', S. Walker!, C. Norbury?, G. Gaskell’ and L. M. Henderson', (1)University of York, York, United Kingdom, (2)UCL, London, United
Kingdom

Background:

Sleep plays a crucial role in the consolidation of newly learnt language, strengthening memory traces and integrating them into existing semantic and lexical networks.
Numerous studies have examined the immediate consequences of new word learning in ASD, but the nature and time course of vocabulary consolidation is currently
unclear. This is particularly salient given that sleep problems are highly prevalent in children with ASD, present in up to 80% of children. These sleep problems are
largely characterised by difficulties in the initiation and maintenance of sleep but emerging evidence suggests differences may also exist in the microstructure of sleep,
including the extent of slow wave activity. However, the extent to which the sleep profiles of children with ASD contribute to the complex and heterogeneous language
development in this population of children remains untested.

Objectives:

To characterise the time course of the consolidation of new lexical and semantic information in children with and without ASD. Additionally, to explore the role that sleep
plays in the heterogeneity of these processes across children ASD.

Methods:

In an initial study 19 boys with ASD aged 7-13 years and 19 typically developing (TD) boys matched on age and receptive vocabulary were exposed to the phonological
forms of 16 novel words (e.g., dolpheg). Children were tested immediately after training and 24 hours later. Explicit recall was measured via cued recall and 2AFC old-
new recognition. Lexical integration was measured via a pause detection task, in which children made speeded responses about the presence/absence of a 200ms
pause in the basewords (e.g., dolphin) and a set of control words for which no new competitors had been taught. Our more recent studies have addressed how children
with ASD and typical peers learn and integrate new semantic information. In these latter studies children learned rare animals and then completed a size congruency
task in which they made speeded judgements about the size of existing and new animal pairs. Children also underwent overnight polysomnography to capture the
relationship between sleep architecture and overnight changes in memory for the new language.

Results:

Explicit word knowledge improved significantly from day 1 to day 2. There was no interaction between group and day, whereby the increase in explicit word knowledge
was comparable between children with ASD and TD children. Whilst typical children showed evidence of integration after sleep (with larger increases in lexical
integration correlating with greater slow oscillation activity), children with ASD did not show evidence of integration after sleep.

Conclusions:

The consolidation of explicit word knowledge appears in tact in ASD. However, there may be an aberrant time course for the integration of new vocabulary knowledge
in children with ASD, which may be attributed to differences in sleep-associated memory consolidation. These results suggest that sleep difficulties may contribute to
the language learning difficulties which often characterise ASD, and emphasise the importance of identifying and treating sleep difficulties in this disorder.

*This research was funded by an ESRC grant awarded to L.M Henderson and G. Gaskell

107.113 The Serial Relation of Theory of Mind and Functional Communication in the Externalizing Problems of Children with ASD
T. Estrada, R. Bowler, T. Rutter, E. A. Lovell and B. J. Wilson, Seattle Pacific University, Seattle, WA

Background: Previous research indicates children with autism spectrum disorder (ASD) exhibit greater externalizing problems than typically developing (TD) peers
(Mahan & Matson, 2011). One factor that has been found to contribute to these greater externalizing problems is lower functional communication (FC) skills (Boonen et
al., 2014). While lower FC skills may play a role in the increased externalizing problems observed in children with ASD, it alone accounts for only part of variance in this
relation. Other factors related to FC, such as theory of mind (ToM), may also play a role in this well-established association. Understanding the relation among these
factors is essential in determining appropriate treatment for children with ASD who have comorbid externalizing problems.

Objectives: Our objective was to develop a greater understanding of factors that may contribute to externalizing problems in children with ASD. We hypothesized that
ToM abilities and FC skills would serially mediate the relation between children’s status and externalizing problems.

Methods: Our sample included 111 children (ages 3:0 to 6:11) and their parents.A Sixty-five TD children (40% female) and 46 children with ASD (21% female) were
examined. Children completed a ToM battery in a laboratory setting. Parents’ ratings from the BASC-2 (Reynolds & Kamphaus, 2004) were used to evaluate children’s
externalizing problems and FC. The DAS-/I(Elliott, 2007) was used to assess children’s language abilities.

Results: A serial mediation model was conducted using the SPSS 24 macro PROCESS (Hayes, 2008), which provided bootstrapped estimates of the indirect effects
based on 5000 resamples. Age, language abilities, and gender were controlled for in the analysis.

Results indicated status was negatively associated with ToM abilities (B = -.91, p < .05) and parent-reported FC skills (B =-7.21, p < .001). The direct effect of status on
externalizing problems was also significant (B = 9.55, p < .001). Results supported the mediating role of the child’s FC skills (B = 2.29, Clss = .70 to 5.02) in the relation
between status and externalizing problems. However, the mediating role of the child’s ToM abilities was not significant (B = -.22, Clss = -1.67 to .67) in the association
between status and externalizing problems. The results supported a serial mediation, such that when compared to TD children, children with ASD had lower ToM
abilities, which predicted lower FC skills, which was associated with greater externalizing problems (B = .25, Clos= .02 to .98). This model accounted for 32% of the
variance in predicting externalizing problems in our sample.

Conclusions: These results supported our hypothesis that the association between status and externalizing problems was serially mediated by ToM and FC skills.
These results indicate that, compared to TD children, children with ASD may have difficulty understanding others’ perspectives, as evidenced by lower ToM abilities,
and this may impact their ability to communicate effectively. Lower FC skills may increase frustration and subsequently lead to greater externalizing problems. These
findings suggest interventions that incorporate ToM training may not only increase FC skills, but also lead to decreased externalizing problems in children with ASD.

107.114 Trajectories of Receptive Vocabulary Development from 4 to 8 Years in Children with and without Autism Spectrum Disorder: A Population-
Based Study

A. Brignell’, T. May', A. T. Morgan'2 and K. Williams™23, (1)Paediatrics, The University of Melbourne, Parkville, VIC, Australia, (2)Murdoch Childrens Research
Institute, Parkville, VIC, Australia, (3)Developmental Medicine, The Royal Children's Hospital, Parkville, VIC, Australia
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Background: Language difficulties are common in children with autism spectrum disorder (ASD), occurring in around 60% of children. Language difficulties can
severely impact functioning and participation and result in a number of adverse sequelae such as poor academic achievement and behavioural and emotional
difficulties. To date the literature has reported most children with ASD make some progress in their language ability over time. The majority of studies have used clinical
samples however, and no studies have compared language development in children with ASD to children without ASD in a large population-based sample using direct
standardised measures of language.

Objectives: The aim of this study was to describe trajectories of receptive vocabulary development in children with ASD compared to a large population-based sample
of children without ASD.

Methods: Participants were drawn from the Longitudinal Study of Australian Children (LSAC), which is a nationally representative, population-based study. There are
two cohorts of children followed in LSAC using bi-yearly direct assessments and/or questionnaires. One cohort was recruited at birth (n=4983) and the other in
kindergarten (n=5107). Both cohorts were combined for the current study. Of the combined cohort, 237 children were reported by parents to have received a diagnosis
of ASD by 10 years. Receptive vocabulary (Adapted Peabody Picture Vocabulary Test-IIl) for children with ASD was compared to children without ASD at 4 years
(n=188, n=7136, respectively), 6 years (n=215, n=7297) and 8 years (n=216, n=7408). Mean trajectories of receptive vocabulary development were plotted using
generalised estimating equations and compared across the two groups. The proportion of children in each group who had declining, stable and improving trajectories
was also compared based on one standard deviation change as the cut point for defining the 3 different trajectory types.

Results: There was variability in individual scores for both the ASD and non-ASD groups. Mean scores at 4, 6 and 8 years were lower for children with ASD compared
to those without ASD at all 3 time points (4 years ASD: 63.3 (SD 6.5), non-ASD: 64.7 (6.3); 6 years ASD: 73.2 (6.3), non-ASD: 74.1 (5.1); 8 years ASD: 77.7 (6.0), non-
ASD: 78.7 (4.9)). Estimated mean receptive vocabulary scores were 0.68 units lower for the ASD than the non-ASD group across the three waves of data collection
(p=0.050; 95% confidence interval 0.001-1.364). The estimated mean difference approached significance. There was no significant difference (chiZ; p>0.05 for all
comparisons) between the proportions of children with ASD who had stable (ASD=54%, non-ASD=54%), improving (ASD=38%, non-ASD=35%) and declining (ASD =
8%, non-ASD=11%) trajectories. Trajectory plots of receptive vocabulary showed children with ASD progressed at a similar pace as children without ASD.
Conclusions: Receptive vocabulary trajectories were heterogeneous for children regardless of ASD diagnosis. The trajectory of receptive language development
growth over time was similar across children with and without ASD, but mean scores for children with ASD were lower at each time point.

107.115 Using Computational Measures of Social Communication Dynamics for Children with Autism Spectrum Disorder
V. Romero!, P. Fitzpatrick?, A. Duncan3, R. Schmidt*, P. L. Silva® and M. J. RichardsonS, (1)University of Cincinnati, Cincinnati, OH, (2)Assumption College, Worcester,
MA, (3)Cincinnati Children's Hospital Medical Center, Cincinnati, OH, (4)College of the Holy Cross, Worcester, MA, (5)Psychology, University of Cincinnati, Cincinnati,

OH, (6)University of Cincinnati -Center for Cognition Action & Perception, Cincinnati, OH

Background: Children with Autism Spectrum Disorder (ASD) exhibit impairments in social interactions and at the core of these impairments are social communication
deficits. Recent advances in the quantitative and computational measurement of conversational content has resulted in a novel set of methods that might provide a
more objective and reliable way of identifying the conversational biomarkers of ASD, as well as a better understanding of the time-evolving dynamics of social
communication in these individuals.

Objectives: The current study has two objectives: (1) to validate the use of newly developed computational measures of conversational interaction for assessing deficits
in social communication in adolescents with ASD; and (2) to further identify whether deficits in social communication are interrelated to deficits in the social motor
coordination that supports effective social interaction.

Methods: Thirty children previously diagnosed with ASD completed the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2). The conversations that
each participant had with the clinician during the ADOS-2 administration were evaluated using Discursis, a computational time-series method that analyzes the
conceptual and semantic content of an exchange between two or more individuals. Various measures were extracted to quantify different aspects of the conversation
(e.g. self-similarity, other-similarity). Additionally, measures of the child’s and administrator’s social motor coordination were obtained during these conversations (e.g.
coherence). Of particular interest is the relationship between ASD symptom severity and the dynamical measures of communication and social motor coordination and
the degree to which some of these dynamical measures better predict ASD communication deficits.

Results: Some Discursis measures were correlated with some ADOS-2 sub-category scores (e.g. social affect), as well as the composite score obtained from the test.
Stepwise regressions confirmed that Discursis measures can be used to predict composite scores and traditional multiple regression showed that by including a
measure of social coordination we are able to account for more of the variability present in ADOS-2 composite scores as well as some sub-category scores.
Conclusions: This data indicates that Discursis could be a sensible and important addition to our diagnostic procedures that would help us better understand the
communicational deficits exhibited by some children with ASD. Furthermore, it seems that the social motor coordination that takes place during conversations is
interrelated to the verbal communication and necessary to quantify for further understanding of this deficit.

107.116 When “Easy” Conversations Seem Harder: Filler Words and Social Context in Adults with ASD

A. Okocha, J. Boorse', L. Bateman?, A. A. Pallathra’, B. Maddox?, E. S. Brodkin3, E. Ferguson?, Z. M. Dravis’, N. Minyanou’, A. T. Pomykacz®, K. Bartley’, E. S. KimS,
A. B. de Marchena®, J. Pandey?, R. T. Schultz® and J. Parish-Morris’, (1)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (2)The
Center for Autism Research/CHOP, Philadelphia, PA, (3)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (4)Children's Hospital of Philadelphia,
Philadelphia, PA, (5)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (6)Children's Hospital of Philadelphia- Center for Autism
Research, Philadelphia, PA, (7)Center for Autism Research, Malvern, PA, (8)The Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia,
PA, (9)Center for Autism Research, Philadelphia, PA
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Background: Social communication is a core challenge in autism spectrum disorder (ASD), but has proven difficult to reliably measure, especially in natural contexts.
In this study, we use techniques from Natural Language Processing and theories of conversational dynamics to assess speech during different types of informal
conversations. Speech disfluencies occur when speakers pause, revise, or add filler words to otherwise fluent speech, and may indicate problems with planning or may
serve as a pragmatic tool to communicate information with interlocutors (Arnold, Fagnano, & Tanenhaus, 2003; Bell et al., 2003). Prior research shows that individuals
with ASD generally exhibit higher disfluency rates than matched controls, but it is not yet known how different kinds of conversational settings affect fluency in this
population.

Objectives: Compare disfluency rates, measured by filler words, in adults with ASD and typical adult interlocutors during conversations that are socially “easy” (i.e.,
with an interested interlocutor) and socially *hard” (i.e., with a bored interlocutor).

Methods: A Twenty-nine adults with ASD (mean age=27y; mean 1Q=104) engaged in 3-minute conversations with two different typical adult confederates as part of
the Contextual Assessment of Social Skills (Ratto et al., 2011). The first confederate acted interested in the participant (Interested condition), while the second acted
bored (Bored condition). Audio recordings of both conversations were orthographically transcribed. Percentage of filler words (e.g., uh, um, er, eh) relative to total
words produced was calculated using Linguistic Inquiry and Word Count software (Tausczik & Pennebaker, 2010).

Results: A repeated measures ANOVA with condition (Interested, Bored) and speaker (Participant, Confederate) as within-subjects factors revealed a significant
interactive effect on filler rates, F(1,28)=8.60, p=.007; Figure 1). Whereas adults with ASD produced a significantly higher percentage of filler words in the Interested
condition (M=7.34%) than the Bored condition (M=6.34%, {(1,28)=-2.42, p=.02), typical confederates showed the reverse pattern, producing significantly fewer filler
words in the Interested condition (M=5.25%) than the Bored condition (M=6.90%, #(1,28)=2.26, p=.03). Comparing filler word rates across diagnostic groups revealed
no difference in the Bored condition, #(1,28)=-.59, p=.56). Significant group differences emerged in the Interested condition #(1,28)=2.61, p=.01; Figure 1).
Conclusions: Subtle language differences can influence whether social communication is successful, and examining conversational dynamics could shed light on
meaningful heterogeneity in this domain. In this study, we found that rates of filler words were affected by social context in adults with ASD, with higher rates occurring
during interactions that may otherwise be seen as socially “easy” (i.e., with an interested interlocutor) and lower rates when interactions are socially “hard” (i.e., with a
bored interlocutor). Using more filler words during conversations with an interested partner could indicate increased responsiveness to social expectations (positive or
negative), and will be clarified as we conduct the next iteration of this study on typical adults conversing with typical confederates (anticipated by May, 2017). Our
findings have implications for understanding the effect of context on social communication in ASD, and may be valuable for clinicians interested in improving
conversational competence in adults.

107.117 Conversational Compensation Predicts Autism Symptom Severity: An Ecologically Valid Marker of Social Motivation

J. Boorse', A. Okocha, L. Bateman?, A. A. Pallathra3, B. Maddox, E. S. Brodkin3, E. Ferguson?, Z. M. Dravis', N. Minyanous, A. T. PomykaczS, K. Bartley’, E. S. Kim,
A. B. de Marchena®, J. Pandey?, R. T. Schultz® and J. Parish-Morris*, (1)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (2)The
Center for Autism Research/CHOP, Philadelphia, PA, (3)Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, (4)Children's Hospital of Philadelphia,
Philadelphia, PA, (5)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (6)Children’s Hospital of Philadelphia- Center for Autism
Research, Philadelphia, PA, (7)Center for Autism Research, Malvern, PA, (8)The Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia,
PA, (9)Center for Autism Research, Philadelphia, PA

Background:

Everyday conversation is often challenging for people with autism spectrum disorder (ASD), but the impact on a given individual can vary from mild to profound. In this
study, we explore a behavior that facilitates social communication and could index social motivation: conversational compensation via increased word production.
During natural conversation, partners engage in verbal give-and-take. When one partner reaches a lull or becomes quiet, the other partner picks up the conversational
slack and “fills in the blanks”. The effort expended to scaffold a conversation could serve as a naturalistic measure of social motivation that is ecologically valid and
minimally affected by repeated administration.

Objectives:

Assess whether verbal compensation during natural conversation predicts symptom severity in adults with ASD.

Methods:

Twenty-nine adults with ASD (mean age=27 years; mean 1Q=104) engaged in 3-minute conversations with two different confederates as part of the Contextual
Assessment of Social Skills (Ratto, Turner-Brown, Rupp, Mesibov, & Penn, 2011). The first confederate acted interested in the participant (Interested condition), while
the second acted bored (Bored condition). Audio recordings of both conversations were orthographically transcribed. Word counts were calculated using Linguistic
Inquiry and Word Count software (Tausczik & Pennebaker, 2010) and percent change in word count from the Interested to the Bored condition was analyzed using
SPSS 23.

Results:

Preliminary analyses revealed that confederates produced significantly fewer words in the Bored condition than the Interested condition (p<.001). Participants who
produced more words to compensate for the “bored” demeanor of the confederate also had less severe behavioral symptoms as rated by an expert clinician (Pearson
r=-.46, p=.01; Figure 1a). Differences in confederate word count by condition were unrelated to participant autism symptoms (r=.007, p=.97; Figure 1b). Multiple
regression analysis revealed that conversational compensation by participants predicted significant additional variance in ADOS severity score after accounting for age,
sex, and 1Q (AF=16.05, p=.001). The addition of a self-report measure of social responsiveness (SRS-SR) did not improve model fit, indicating that objective measures
of conversational compensation could potentially replace self-report.

Conclusions:

Our results suggest that individuals with ASD that have less severe autism symptoms engage in “conversational compensation” to support flagging social interactions
with bored interlocutors. This metric could index social motivation, and given that natural language measures avoid problems associated with subjective judgment or
self-report, this measure could hold the advantage of being easily collected outside of the lab (e.g. via telephone or Skype). Quantifying such compensatory behaviors
during natural conversation could shed light on the clinical heterogeneity currently complicating the search for the biological basis of ASD, and an ecologically valid
metric of social motivation could serve as a treatment response indicator that taps the “essence” of ASD.

107.118 Facetime Vs. Screentime: Decreased Modulation of Gaze Patterns to Live and Recorded Social Stimuli in ASD
R. B. Grossman, J. Mertens and E. Zane, FACE Lab, Emerson College, Boston, MA


/data/abstract/imfar/2017/Paper_24139_abstract_17276_0.png

119

120

Background:

One of the primary characteristics of individuals with ASD is atypical eye gaze during social interactions (Kanner, 1943), but most quantitative data on how individuals
with ASD explore social stimuli is based on eyetracking studies of participants watching videos. This study represents an innovative investigation into quantifiable gaze
patterns of adolescents with ASD during live social interaction vs. passive viewing of recorded social information.

Objectives:

To determine whether adolescents with and without ASD modulate their gaze patterns with social context.

Methods:

Adolescents (mean age 13:6, 17 ASD, 22 TD) watched four 60-second videos of TD adolescents talking about family, hobbies, vacation, and school. ASD diagnosis
was confirmed via ADOS-2 and groups did not differ on age, 1Q (KBIT, 1Q>80), language ability (CELF), or sex. After several distractor tasks, participants sat across a
table from a research assistant (RA), answered questions on the same four topics and also formulated their own questions to the RA (Winner et al. 2002).A We used
an SMI remote eyetracker to record the percent dwell time to the face during passive viewing (video) and the live interview.

Results:

Both groups gazed longer at the video face than the live face of the RA (p =.002), indicating that individuals in both groups similarly and appropriately reduced gaze
duration (i.e., less staring) when facing a conversation partner compared to watching a video.A Gaze patterns of TD adolescents for both tasks were significantly
correlated (p = .01), suggesting internally consistent gaze strategies for social stimuli. Participants with ASD did not show this correlation (p = .23). We calculated
between-task difference scores for gaze duration to ascertain each person’s modulation in gaze behavior as a function of task. Compared to the TD group, the ASD
group showed less difference in looking time to the recorded video vs. the live interview (p = .06), maintaining similar gaze patterns for both conditions, while TD
participants increased their gaze significantly more in the video task. Greater social communication impairment (SCQ) among ASD participants was correlated with
decreased task-based modulation in gaze (p=.02; see Figure). The gaze patterns of TD participants were not correlated with SCQ scores.

Conclusions:

Both groups gazed longer at the video than the live person, but individuals with ASD modulated their gaze behavior less between the two tasks than TD peers. Greater
social communication deficits in adolescents with ASD were correlated with increased dampening of this task-based gaze change, suggesting that reduced social
insight may prevent individuals with ASD from fully modulating their gaze behavior for social stimuli. It is important to point out that the two groups differed most in gaze
behavior to the video stimulus, not the live interaction, indicating that prior reports of significant eyetracking differences in ASD using video stimuli may not be
describing the true social gaze behavior of children who have preserved language and cognitive abilities. More sophisticated and ecologically valid methods are
required to quantify the foundations of aberrant social gaze during live interaction in this population.

107.119 Linguistic and Prosodic Correlates of Perceived Social Skills in Conversation
A. Shield", D. K. Bone?, S. Narayanan? and R. B. Grossman?, (1)Miami University, Oxford, OH, (2)University of Southern California, Los Angeles, CA, (3)FACE Lab,

Emerson College, Boston, MA

Background:

Autism spectrum disorder (ASD) is characterized by deficits in social communication, and even fluent children with ASD are often perceived by conversational partners
as more socially awkward than typically-developing (TD) peers, even after very brief exposure (Grossman, 2015). However, little research has investigated how such
rapid social judgments are made, nor if there are specific conversational (linguistic or prosodic) cues that are associated with such judgments.

Objectives:

To determine if specific linguistic and prosodic patterns are associated with positive or negative social perceptions of speakers during conversation.

Methods:

Thirty-four children and adolescents (mean age = 11.7 years, SD = 2.27 years) with ASD (N=12), autism (N=11), and typical development (N=11) participated in a short
(2-5 minute) semi-structured conversation with an adult speaker. The first 30 seconds of each conversation were rated by a large number (M =72.9, SD = 1.2,
range=70-76) of native American English-speaking Mechanical Turk workers from 0 to 100 on five social dimensions: likability, outgoingness, social skillfulness,
responsiveness, and fluency. The same 30 seconds of each conversation were transcribed and analyzed for linguistic characteristics (pauses during and between
conversational turns, length and number of speech turns, errors, stutters, echoes, self-repairs, overlaps, “filler” words such as ah, eh, em, er, oh, um, and like) and
robust prosodic features (median fundamental frequency (fo), forange, and median syllable rate).

Results:

A one-way ANOVA found no differences between the ASD, autism, and TD groups on any of the five social dimensions. In fact, the ASD group was rated non-
significantly higher than both the TD and autism groups on all dimensions (Figure 1). However, several linguistic and prosodic variables were associated with perceived
social skills. The total amount of time that the child was silent throughout the interaction (total pauses) as well as the amount of time that the child was silent
immediately after his partner's conversational turn (no responses) were strongly negatively correlated with perceptions of social skills (Table 1). Conversely, the
quantity of child speech (fotal speech) was strongly positively correlated with social perceptions on all five dimensions (Table 1). Of the prosodic characteristics, median
fowas moderately positively correlated with likability only; this relation is maintained after controlling for gender, age, and ASD diagnosis; r = 0.52 (p< 0.01).
Conclusions:

Contrary to our hypothesis, we did not find that children with ASD/autism were perceived more negatively than TD children on five social dimensions. Rather, our
research suggests that conversational partners are sensitive to the quantity of speech and silence produced during a conversation, as well as the timingof such
responses. These factors, which may be indicative of individual style, personality, and temperament, could drive rapid judgments of social skills more than diagnostic
classification.

Table 1. Pearson’s r values between language sample characteristics and perceived social skills (p < .001 for all correlations).

A Likable Outgoing Socially skilled Responsive Fluent
Total pauses -0.66 -0.70 -0.74 -0.75 -0.84
No responses -0.73 -0.70 -0.72 -0.78 -0.75
Total speech 0.56 0.68 0.67 0.74 0.66

Figure 1. Mean ratings of the three groups on five social dimensions.

107.120 Reduced Phonetic Convergence in Autism Spectrum Disorder
A. R. Canfield', B. Castelluccio’, A. Hogstrom?, J. J. Green?, C. Irvine?, R. M. Theodore? and I. M. Eigsti’, (1)Department of Psychological Sciences, University of

Connecticut, Storrs, CT, (2)Speech, Language, and Hearing Sciences, University of Connecticut, Storrs, CT
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Background: ASD is characterized by enhanced low-level acoustic processing!'l. Little is known about how heightened low-level acoustic processing in ASD interacts
with speech production and with auditory hypersensitivities. This study investigates the production of acoustic detail in speech by probing phonetic convergence, a
phenomenon in which, after engaging in a cooperative sociocommunicative task, talkers tend to produce speech sounds that are more similar to their interlocutor than
the same sounds produced prior to the task@. Previous research indicates that children with ASD are less likely to adopt speech characteristics including dialect?], but
no research to date has looked at more specific phonetic characteristics. We predicted that individuals with ASD would show reduced phonetic convergence, and that
differences would be associated with social abilities and sensory sensitivities.

Objectives: Assess whether symptom severity and sensory hypersensitivity predict phonetic convergence during natural conversation in teens with ASD.

Methods: Twenty-three teens with ASD (n=10) and typical development (TD; n=13) (of a final sample of 30) engaged in 30- to 45-minute interactions with a research
assistant. Participants were ages 12-18 years (M=15) with IQ scores (>85) and hearing abilities (pure-tone hearing screen) in the normal range. In the dyadic
interaction, the “guide” directs the “tourist” to find a route on a series of six maps via verbal instructions (an opaque barrier blocked nonverbal communication). Partners
alternated between guide and tourist roles. Before and after the interaction, participants and RAs produced a set of utterances designed to elicit exemplars of multiple
phonemes. Exemplar recordings were subjected to acoustic measurements of voice-onset-time for /p/, /t/, and /k/; phoneme duration for /s/; centroid frequency for /s/;
articulation rate; and fundamental frequency. Accordingly, the acoustic measurements afford examination of convergence for both temporal and spectral properties of
individual speech sounds in addition to global prosodic properties. Measurements were made by a team of trained coders using the waveform and spectrogram
displays in Praat to identify regions of vocal energy associated with each measurement.

Results: Analyses (ongoing) focus on phoneme duration for /s/. For each dyad, we calculated the absolute value of duration differences (subject minus RA) before and
after their interaction. These values were analyzed via repeated-measures ANOVA, which revealed a significant group (ASD vs. TD) by time (before vs. after)
interaction, p<.05. A correlational analysis of the difference in duration after the interaction and ASD severity (SCQ score) approached significance, p=.08; greater
severity was associated with less convergence. Hypersensitivity on the Sensory Profile was associated with less convergence, p=.03.

Conclusions: Given strengths in auditory processing, one might expect heightened sensitivity to phonetic qualities in ASD. Instead, dyads including teens with ASD
were less likely to modulate phonetic qualities to conform to interlocutors compared to TD teens. Lesser convergence was associated with symptom severity (weakly)
and with sensory hypersensitivities. Prior research?l suggests that socially influential participants show more convergence than less influential ones; these preliminary
[esults suggest that phonetic convergence is socially complex, and reflect not just auditory processes but also social influence.

107.121 Animating Characters and Experiencing Others: A Look at Peer Groups' Storyboard Narratives
K. Bottema-Beutel, Lynch School of Education, Boston College, Boston, MA

Background: Individuals with autism spectrum disorder (ASD) are thought to be impaired in narrative abilities, especially those related to perspective taking (Colle,
Baron-Cohen, Wheelwright, & van der Lely, 2008). The most prominent account for these difficulties is that individuals with ASD lack a Theory of Mind (e.g., Baron-
Cohen, 1995). However, more recent ‘enactive’ approaches situate an understanding of others as an embodied interactional practice, rather than as an abstract
process of mind-reading (De Jaegher, 2013; Gallagher & Hutto, 2008).

Objectives: This study combined enactive theoretical accounts of perspective taking with Discourse Analysis in order to examine the construction of fictional narratives
(‘storyboards’) within small adolescent social groups, where at least one member of the group was diagnosed with ASD.

Methods: . The data corpus was comprised of 7 hours of video recordings, which featured 9 adolescents with ASD and 19 neurotypical peers, divided into groups of 4-
6 adolescents. The data was collected during a team building workshop at a summer camp. Social groups were given a set of photographs of previous workshop or
camp activities, which depicted group members, campers, camp administrators, and others at camp. They were instructed to create a storyboard using at least 10
photos. Videos were transcribed using conversation analysis conventions (Atkinson & Heritage, 1984). Transcripts were coded for instances where the perspective of
the developing characters, author, narrator, or audience was made relevant. Fine-grained analyses of extended stretches of talk were then conducted in order to
determine the ways in which story characters and the larger narrative were constructed through discourse.

Results: Two major findings emerged that reflected participants’ perspective taking abilities. First, participants indirectly referenced story character's mental lives by
offering contextualized descriptions of characters’ actions. There was variation in the extent to which action descriptions linked to mental states; action descriptions
could entail, imply, or index character mental states (see Table 1 for transcript extracts and descriptions). Second, participants relied on the enactment of genre
conventionsA when constructing their narratives as a means to meet the expectations of the presumed audience.A This strategy allowed participants to circumvent
anticipating or ‘mentalizing’ about the expectations of a particular audience, and instead apply generic fidelity criteria that would presumably be recognized by a broad,
hypothetical audience. Participants” drew upon genre conventions related to plot structure, character identities (e.g., villains and heroes), and the physical layout of the
storyboard. In keeping with previous discourse analytic work in ASD, this reflected ‘socio-cultural’ perspective taking (Ochs et al., 2002).

Conclusions: This study illustrates two ways that adolescents with ASD engaged in perspective taking when constructing fictional narratives with peers: describing
character actions and enacting genre conventions. These findings suggest that narrower approaches to identifying perspective taking abilities in individuals with ASD,
especially those that restrict analysis to the word level (e.g., tallying the number of mental state terms used in a narrative retelling) may not capture the full range of
narrative or perspective taking abilities in which individuals with ASD can engage.
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108.122 Age at First Birth Has Genetic Determinants and Is Related to Social Responsiveness
M. Vysotskiy', I. Mitra', M. Traglia’, L. A. Croen? and L. Weiss', (1)Department of Psychiatry and Institute for Human Genetics, University of California San Francisco,
San Francisco, CA, (2)Kaiser Permanente Division of Research, Oakland, CA
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Background: The age at which parents of both sexes have children has been associated with increased risk of autism spectrum disorders (ASDs). Though the reasons
for this are unknown, they are often hypothesized to be due to chromosomal changes in eggs and de novo mutations in sperm. An alternative mechanism has been
speculated that subclinical ASD-like behaviors lead to delayed childbearing. Social aptitude (measured as Social Responsiveness Scale score, SRS) is heritable and
closely related to ASDs. It has been observed that, on average, parents of children with ASDs have lower social responsiveness. This leads to a hypothesis that the
age a parent has a first child (age at first birth, ageFB) is not a causal risk factor for ASDs, but instead, parental social responsiveness may influence ageFB and ASD
risk separately. As SRS is highly heritable, these effects are likely mediated by genetics.

Objectives: The study aimed to clarify the nature of the relationship between ageFB and ASD risk. We used genome-wide genetic data from several ASD datasets to
measure the heritability of ageFB and assess the relationship between ageFB and SRS. These data were additionally used to identify common variants associated with
both traits.

Methods: In order to estimate the genetic component of ageFB, the heritability of the trait was measured in the Early Markers for Autism (EMA, N=333 primiparous
mothers of cases and controls) dataset and Simons Simplex Collection (SSC, N=1,580 trio parents) dataset. Correlation between ageFB and SRS, as well as a GWAS
of SRS, were performed in the SSC for both parents. A GWAS of ageFB was performed as a meta-analysis across the EMA, SSC, and part of the Autism Genetic
Resource Exchange (AGRE) datasets (N=3,855).

Results: In SSC parents, adjusting for genetic ancestry, sex, and educational attainment, ageFB was found to be significantly heritable (P<5.8x10). Correlation
between ageFB and parental SRS in SSC was significant in a similarly adjusted model (P<2.2x10-'6). The top ageFB locus (P=9.1x10-1") fell near the ASTN2 gene,
close to an ASD candidate gene identified by the Psychiatric Genomics Consortium (PGC) and implicated previously in ASDs based on analysis of rare variants. The
ageFB loci identified in ASD parents show several overlapping loci with published population-based ageFB studies. Further, one of the top loci associated with SRS in
ASD parents was a population ageFB locus, suggesting the relationship between social aptitude and ageFB is likely to generalize beyond ASD families.

Conclusions: This study of parents of children with ASDs finds that ageFB appears heritable and correlated with SRS. Furthermore, both traits have associated genetic
variants, with overlap between loci associated with ageFB, SRS, and ASDs. The relationship between ageFB and SRS supports a hypothesis that the link between
parental age and ASD risk in offspring is mediated through the genetics of social responsiveness. Because the parental behaviors leading to delayed childbearing are
heritable, these traits may present themselves as ASDs in offspring. The information gained from our study can help parents make informed decisions.

108.123 Assortative Mating in Autism Spectrum Disorder
S. Connolly’, R. J. Anney?, L. Gallagher and E. Heron®, (1)St James, Trinity College Dublin, Dublin, Ireland, (2)Cardiff University, Cardiff, United Kingdom, (3)Trinity
Centre for Health Sciences, Institute of Molecular Medicine, Dublin, IRELAND, (4)Trinity College Dublin, Dublin, IRELAND

Background:

Assortative mating is a non-random mating system in which individuals with similar genotypes and/or phenotypes mate with one another more frequently than would be
expected in a random mating system. Autism Spectrum Disorder (ASD) is considered to be a heritable neurodevelopmental disorder and when investigating the genetic
components of ASD, random mating is assumed, although this may not necessarily be the case. The prevalence of ASD has increased from 4 in 1000 in the early
nineties to a more recent estimate of 1 in 68 children aged 8 in the US. This increase in prevalence is due to many factors such as increased awareness and diagnoses
but it has been hypothesised that some of this increase in prevalence is due to assortative mating.

Objectives:

Assortative mating can be explored through both phenotypic and genotypic data, although it has never been investigated through genotypic measures in ASD. The
objectives here are to investigate evidence of genetic assortative mating between ASD parents.

Methods:

We investigated whether or not there is evidence of excess of genotypically similar mating pairs using genome-wide Single Nucleotide Polymorphisms (SNP) data on
trio families (Autism Genome Project (AGP) data (1,650 family trios) and Simons Simplex Collection (SSC) data (1,962 family trios)). Determining whether an excess in
genetic similarity was present or not was explored through kinship coefficients and spousal correlation between the principle components in both the AGP and SSC
datasets.

Results:

We found evidence of assortative mating in the AGP data using both methods. There was no significant evidence of assortative mating using the kinship coefficients in
the SSC data. Although, there was significant evidence when investigating assortative mating using correlation between the principle components in the SSC dataset.
Conclusions:

Although both the AGP and the SSC show evidence of assortative mating when exploring the correlation of the principle components, the AGP shows further evidence
of assortative mating when investigating genetic similarity of parents of ASD offspring using kinship coefficients. Therefore, this stronger evidence of assortative mating
in the AGP (contains mulitplex and simplex families) compared to the SSC (strictly contains simplex families) reflects the differences that have previously been
observed between multiplex ASD families and simplex ASD families (Klei et al. 2012, Chaste et al. 2012).

108.124 Atypical Neural Sensory Processing of Auditory Stimulus Change Among Children with De Novo Disruptive Mutations to SCN2A

T. DesChamps’, B. E. Cairney?, C. M. Hudac’, R. Ma*, A. S. Wallace?, V. Troiani®, A. S. DiCrisciob, C. M. Taylor” and R. Bernier?, (1)University of Washington, Seattle,
WA, (2)University of Washington Autism Center, Seattle, WA, (3)Psychiatry & Behavioral Sciences, University of Washington, Seattle, WA, (4)Department of Psychiatry
and Behavioral Sciences, University of Washington, Seattle, MA, (5)Geisinger-Bucknell Autism & Developmental Medicine Institute, Lewisburg, PA, (6)Autism &

Developmental Medicine Institute, Geisinger Health System, Lewisburg, PA, (7)Geisinger Health System, Lewisburg, PA
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Background: Recurrent gene disrupting mutations are implicated in 10% of autism spectrum disorder diagnoses (lossofov et al., 2014). Based on such findings,
promising “genetics-first” approaches characterize ASD phenotypes based on known genetic etiologies to parse heterogeneity (Stessman, Bernier, & Eichler, 2014).
Unique phenotypic patterns of genetically-defined subtypes have emerged (e.g., CHDS, Bernier et al., 2014). Disruptive mutations to the voltage-gated sodium channel
alpha subunit SCN2A are implicated in ASD (Weiss et al., 2003; Sanders et al., 2012) and may represent a unique ASD-related phenotype (Tavassoli et al., 2014).
Common ASD behaviors such as atypical behavioral responsivity to sensory stimuli (Liss et al., 2006) are observed in human carriers of SCN2A (Tavassoli et al., 2014)
and Scn2a mouse models (Kearney et al., 2001) suggesting that impaired low-level sensory processing may be associated with the SCN2Aphenotype.

Objectives: Characterization of the phenotype associated with disruptive SCN2A mutations is critical to understanding genotype-phenotype relations and illuminating
the pathophysiology of ASD in genetically defined subgroups. This study aims to contribute to a fuller description of the SCN2A phenotype by examining neural
correlates of sensory processing.

Methods: Children with de novo mutations to SCN2A and their biological siblings participated in an auditory oddball event-related potential task measuring low-level
sensory processing of auditory stimulus change. To date, participants included children with de novo SCN2A mutations (n = 8, 5 male, 5 ASD, mean age = 10.77,
range = 5.75 - 15.58) and their biological parents (n = 17,A mean age = 43.35, range = 35.0 — 51.25), siblings (n = 5, 3 male, mean age = 9.18, range = 4.58 - 17.58).
ERP Paradigm:Standard pure tones (82%), and deviant tones varying in duration (6%), frequency (6%), and combined duration and frequency (6%) were presented
during passive viewing of a silent movie. Responses to deviant tone types were averaged together. Peak latency of the P3a component were extracted from
frontocentral medial electrodes.

Results: Preliminary analyses were conducted in SAS 9.4 using multilevel models tested condition and group differences. A random-intercept single-trial analysis was
utilized to account for ongoing variance across the session. All groups exhibited a faster P3a latency to deviant compared to standard conditions, F(2, 32000) = 149.65,
p <.0001. A group by condition interaction on P3a peak latency, F(2, 32000) = 21.39, p < .0001, indicated that SCN2A carriers had less condition discrimination (diff =
3.56 ms, p =.0033) than parents (diff = 11.12 ms, p <.0001) or siblings (diff = 6.01 ms, p <.0001).

Conclusions:

Compared to non-carrier relatives, SCN2A carriers exhibited reduced neural discrimination between standard and deviant tones as measured by P3a latency. This
finding suggests diminished sensory sensitivity to auditory stimulus change among SCN2A carriers and a potential reduction in bottom-up regulatory systems that are
critical for attending to and integrating information in the environment. Future efforts to characterize the SCN2A phenotype will examine relationships between atypical
sensory processing and behavioral features.

108.125 Autism and Obesity: Assessing Antipsychotic-Induced Weight Gain and BMI Associated SNPs
Z. Talebizadeh', A. Shah?, J. Noel-MacDonnell’, H. Dai’, J. N. Constantino? and D. J. Mueller®, (1)Children's Mercy Hospital, Kansas City, MO, (2)Department of
Psychiatry, Washington University School of Medicine, St. Louis, MO, (3)Centre for Addiction and Mental Health, Toronto, ON, Canada

Background: A general assumption is that the observed elevated rate of obesity in autism (i.e., 40%) is caused by antipsychotic-induced weight gain (AIWG). It is not
clear if obesity is co-occurring with autism or is related to AIWG.

Objectives: Our hypothesis is that the prevalence of known AIWG associated SNPs in obese and non-obese autistic subjects is comparable; thus, AIWG cannot be the
only reason for the observed higher rate of obesity. To test this hypothesis, we evaluated the prevalence of AIWG associated SNPs in obese and non-obese autistic
subjects.

Methods: We curated a list of about n=150 SNPs with at least one report of association with AIWG. We assessed phenotypic and genotyping data (three lllumina
platforms) from Simons Simplex Collection (SSC). We analyzed genotyping data for n=115 AIWG SNPs from > 2000 probands from SSC. BMI data on probands was
used to identify obese and non-obese subjects (> 1000 probands met the applied BMI cut off for each weight category). Similarly, we evaluated unaffected SSC
siblings (> 2000) stratified to obese and non-obese groups.

Results: A AIWG SNPs analysis. (1) Only one out of 115 AIWG SNPs (rs7702361) achieved an FDR corrected significant p-value, comparing obese versus non-obese
autistic subjects. (2) No difference was found for rs7702361, comparing obese versus non-obese unaffected siblings. (3) Current medication history data (i.e., Attention
Deficit-ADD medication and Mood Stabilizers) were used to assess the potential medication effects on obesity in probands. Analyses were run separately for probands
stratified by medication use (e.g., Mood Stabilizers “Yes” or “No”). The rs7702361 SNP showed an association with both Mood Stabilizers “Yes” or “No” subsets and
none with the subjects on ADD medication; suggesting that the detected association of this SNP with obesity category in probands is more likely independent of drug
exposure and may be related to the underlying condition (i.e., co-occurring autism and obesity). Comparing obese probands stratified by Mood Stabilizers use (i.e.,
“Yes” versus “No”) did not detect any differences for rs7702361, which further validates the above conclusion about the potential association of this SNP with the
underlying co-occurring conditions not drug exposure. BMI SNPs analysis. Similarly, we evaluated genotyping data for n=74 BMI SNPs for SSC subjects. This
analysis showed both shared (i.e., familial BMI/obesity risk factors) and distinct BMI associated SNPs in probands and siblings, which may indicate potential differences
in the underlying mechanism of obesity in autistic and non-autistic family members. This observation further complements/strengthens our finding for the AING SNPs.
Conclusions: A Our results suggest that factors beyond drug side effect may contribute to the observed higher rate of obesity in autism. Furthermore, an association
with rs7702361 (located in the RXFP3 gene, ch5p13.2) in autistic subject with obesity was found, which appears to be independent to anti-psychotic medication use. It
is intriguing that recent reports highlight the importance of this gene and related networks in neuropsychiatric disease and eating disorders. Further investigations are
warranted on the potential role of the RXFP3 gene in association with co-occurring autism and obesity.

108.126 Chemical-Gene-Disease Interaction Analysis Reveals Overlaps Between Autism and Cancer
Y. Wen'2 and M. R. Herbert"2, (1)Neurology, Massachusetts General Hospital, Charlestown, MA, (2)Harvard Medical School, Boston, MA
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Background:

Published research increasingly supports the contribution of environmental factors such as toxicants and nutrients to Autism Spectrum Disorders (ASDs). Finding
associations between chemicals and ASDs can provide a starting point for investigation of possible mechanisms by which these substances may contribute to ASDs
and their features.

Objectives:

We set out to generate informatics-based data linking autism-associated genes and autism-associated chemicals and substances in order to provide insight into the
underlying molecular means by which environmental factors influence ASDs.

Methods:

We used a well-established chemical-gene-disease database, Comparative Toxicogenomics Database (CTD), as our data source to investigate gene-chemical
interactions in relation to ASD-associated chemicals.A 1) We used the MeSH term “Autism Spectrum Disorder” as a search term under the “Disease” category in
CTD.A Under the “Chemical” sub-category for ASD, we chose the chemicals that have a curated association to the disorder, which means that the chemicals have
been reported to be related to ASDs by what CTD categorizes as “direct evidence.” 2) Then, for each ASD associated chemical, CTD’s “top 10 interacting genes” were
used in further analysis. Some chemicals had less than 10 interacting genes, in which case all genes noted in this CTD category were used. 3) We pooled all the top
genes for every selected chemical and used the Gene Set Analyzer tool provided within CTD to perform a gene set enrichment analysis to identify enriched pathways
and gene ontologies. 4) Some of the genes interacted with more than one ASD substance; we tabulated the number of substances with which each gene interacted
and ranked the genes by this number.

Results:

16 substances were found to be associated with ASDs by presently available direct evidence: Valproic Acid, Arsenic, 5-Methylcytosine, 5-hydroxymethylcytosine,
Testosterone, Serotonin, Air Pollutants, Lead, Zinc, 8-oxo-7-hydrodeoxyguanosine, Triiodothyronine, Cadmium, Magnesium, Mercury, Aluminum, and
Androstenedione. A total 109 genes that interact with these chemicals were investigated. The enrichment analysis found that these genes were enriched for pathways
“Pathways in Cancer” (p-value 5.03e-16) from pathway database KEGG; and “Metabolism” (p-value 1.01e-18), and “Signal Transduction” (p-value 6.57e-15) from
pathway database REACTOME. The Gene Ontology enrichment analysis found that these 109 genes were enriched for “Response to Chemical” (Biological Process,
4.92e-62) and “Binding” (Molecular Function 4.04e-33). The most impacted genes with most number of interactions with ASD chemicals/substances were: a) CASP3,
CYP1A1, HMOX1, MT1, PTGS2, and TNF, each with 4 interactions; and b) CAT, and MAPK3, each with 3 interactions.

Conclusions:

The gene enrichment findings for KEGG “Pathways in Cancer” and for REACTOME “Metabolism” suggest overlaps between ASDs and both cancer and metabolism.
All of the most impacted genes listed above are also associated with cancers. The ASD-cancer overlap, while previously reported, is derived here from chemical-gene
interactions—a new source. The enriched GO categories “Response to Chemical” and “Binding” — together with the enriched REACTOME pathway “Signal
Transduction” - are cellular reactions that process “environmental information.” Our results suggest that information processing procedures may play a mechanistically
crucial role in environmental contributions to ASDs.

108.127 Clinical Characterisation of Neurexin1 Deletions and Their Role in Neurodevelopmental Disorders

J. E. Fitzgerald', M. Al-Shehhi?, S. A. Lynch?, H. Peeters?, N. Cosemans?, A. C. Tabet®, R. Delorme®, T. Bourgeron’, M. van den Bree®, J. Hall°, S. Shen0 and L.
Gallagher'", (1)Trinity College, Trinity College Dublin, Dublin 2, Ireland, (2)National Centre for Medical Genetics, Our Lady's Children's Hospital Crumlin, Dublin,
Ireland, (3)Centre for Human Genetics, KU Leuven and Leuven Autism Reasearch, Leuven, BELGIUM, (4)KU Leuven, Leuven, Belgium, (5)AP HP, Robert Debre
Hospital, PARIS, FRANCE, (6)Institut Pasteur, Paris, France, (7)Neuroscience, Institut Pasteur, Paris, France, (8)Council Centre for Neuropsychiatric Genetics and
Genomics, Institute of Psychological Medicine and Clinical Neurosciences, Cardiff University, Wales, United Kingdom, (9)Neuroscience Mental Health Research
Institute, Cardiff University, Wales, United Kingdom, (10)REMEDI, National University Ireland Galway, Galway, Ireland, (11)Trinity Centre for Health Sciences, Institute
of Molecular Medicine, Dublin, IRELAND

Background:

The Neurexin1 (NRXN1; 2p16.3) gene has been identified as a rare but significant genetic risk factor for a number of neurodevelopmental disorders including autism
spectrum disorder (ASD), schizophrenia, intellectual disability and bipolar disorder. NRXN1 encodes neurexins, presynaptic neuronal adhesion molecules that bind to
postsynaptic neuroligins to stabilise synapse formation and facilitate neuronal transmission. Common clinical features are associated with NRXN1 deletions but these
have not been deconstructed using in-depth neuropsychological, neurocognitive and neuroimaging techniques.

Objectives:

This collaboration aims to use a multi-modal approach to deep phenotype individuals and characterise the clinicopathological features of NRXN1 deletions in order to
establish diagnostic biomarkers and targeted therapeutic interventions.

Methods:

To date, 19 families (n = 31) identified with NRXN1 deletions have been recruited. Participants completed a battery of semi-structured neuropsychological assessments
(CAPA, PAS-ADD) and questionnaires to probe for existing and/or sub-threshold psychiatric disorders or symptoms. The WASI-Il and a comprehensive cognition
battery (CANTAB) which, included tests of reaction time (RTI), attention (MTS, RVP), executive functioning (SOC), working memory (SWM), cognitive flexibility (IED)
and social cognition (ERT), was administered to assess neurocognitive functioning. Abnormal brain structure and function was investigated using MRI. High-resolution
T1, diffusion, spectroscopy and resting state data was collected. Structural T1 and diffusion data have been analysed using FSL (TBSS/VBM) and ExploreDTlI software.
Age and gender matched controls were used to explore preliminary findings.

Results:

Clinical assessments indicated that of the 31 individuals with NRXN1 deletions, 14 met criteria for ASD, 8 for ID (3 mild ID and 5 severe ID), 3 for ADHD, 3 for an
anxiety disorder, 1 for a psychotic disorder and 1 for conduct disorder. The NRXN group (n=15) had significantly lower IQ scores than the control group (n=9), (t(22)= -
3.272, p = 0.004). Neurocognitive assessments indicated that the NRXN group performed significantly poorer on tasks of attention (MTS; t(22) = -2.263, p = 0.011),
executive functioning (SOC; t(22) = -2.940, p = 0.005), cognitive flexibility (IED; t(22)= 1.863, p = 0.047) and social cognition (ERT; t(22) = 2.168, p = 0.032). TBSS
results indicated that that there was lower FA in the NRXN group relative to the control group in the body of the corpus callosum, the inferior longitudinal fasciculus and
the posterior radiate trending towards significance. VBM results revealed no difference in grey matter volume between the groups. The remaining individuals were
either too low functioning or too young to complete assessments.

Conclusions:

Although the study data are preliminary, interesting clinical characteristics of NRXN1 deletions are emerging. Psychological assessments indicate a clear link between
the presentation of clinical symptoms and a NRXN1 deletion. Neurocognitive testing illustrated that poor attention, executive dysfunction and reduced social cognition
are most characteristic of individuals with NRXN1 deletions. Furthermore, disrupted white matter organisation may potentially be established as a neuroanatomical
phenotype underpinning the clinical and cognitive deficits observed. Additional clinical and neurobiological phenotyping in large numbers of individuals with NRXN1
deletions in addition to mapping of the NRXN1 genotype may elucidate the underlying neurobiological processes contributing to neurodevelopmental disorders.
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108.128 Comparison of Phenotypic Severity Associated with Autism Risk CNVs in Clinically Identified Samples of High Functioning Males and
Females

D. H. Skuse', . Lee?, M. Murin® and W. Mandy*, (1)Institute of Child Health, London, United Kingdom, (2)Behavioual an Brain Sciences Unit, UCL Institute of Child
Health, London, UNITED KINGDOM, (3)Great Ormond Street Hospital for Children, London, UNITED KINGDOM, (4)University College London, London, United
Kingdom

Background: Clinically identified samples of ASD typically exhibit a male:female sex ratio > 4:1. Many genetic studies report females possess a greater genetic ‘burden’
and substantially lower 1Q than males with an equivalent phenotype (SFARI Foundation Autism Research Initiative). Current estimates point to 10-20% of ASD being
caused by Copy Number Variants (SFARI database). It is not known whether apparently large sex differences in ASD prevalence (especially in normal/high IQ
samples) reflect a failure of ascertainment of ‘high functioning’ females, rather than any substantial differences in genetic risk, as measured by the burden of CNVs.
Objectives: To investigate in a 'high-functioning' sample of clinically identified autistic children, with IQs in the normal/high range, the impact of ASD-risk CNVs (as
compiled by SFARI) on ASD symptoms and cogpnitive abilities. To compare and contrast male and female phenotypes in those with and without ‘pathogenic CNVs'. To
test the hypothesis that females with pathogenic CNVs have more severe phenotypes than males with equivalent genetic risk.

Methods: Subjects were consecutive referrals to the National Centre for High Functioning Autism in London, UK. The autistic traits of 253 participants with autism were
measured using a standardized interview (ADI algorithm) and the Autism Diagnostic Observation Schedule (ADOS). 1Q was tested with the Wechsler Intelligence Scale
for Children-1V (UK). Salivary or buccal cells were collected from the participants for DNA extraction. The microarray analysis carried out in the North East Thames
Regional Genetics Laboratory was applied on Affymetrix 750K oligo SNP array. Ratio plots generated by infoQuant Fusion v6 software to show the copy number losses
or gains were analysed with an electronic reference file, supplied by Affymetrix, which was based on averaging the results from 1000 sex-matched individuals from 4
major ethnicities.

Results: We compared male:female phenotypes in terms of ADI algorithm scores, ADOS algorithm scores, and 1Q subscales. The mean verbal IQ of females with no
pathogenic CNV was 91.7 (SD 20.6); that of females with a pathogenic CNV was 104.2 (SD 19.9). Comparing males and females without CNVs (233), no significant
gender differences were found in terms of severity of phenotypes, in any domain of the ADI, ADOS, or IQ subscale. In those with pathogenic CNV (20) the effect sizes
of gender differences in ADI algorithm scores were in the range 0.03-0.6, with females tending to show more severe phenotypes in social interaction and
repetitive/stereotyped behaviours. On all ADOS subscales, the rated phenotype was more severe in males (effect sizes in range 0.4 — 1.4). In the sample with a
pathogenic CNV, verbal and performance IQ were higher in females than males (effect sizes in range 0.5-0.6). CNV burden was no greater in females than in males.
Conclusions: There has been a probable ascertainment bias in recruitment studies, leading to erroneous conclusions about the impact of pathogenic ASD-related CNV
in females. Females with ASD who are at genetic risk, but who have normal/high range 1Q, are being missed by clinical research methodologies. They have milder
phenotypes than males when assessed by standardized observation.

108.129 Creatine Transporter Deficiency: A Rare Neurodevelopmental Disorder with ASD Symptomatology
J. Miller', R. P. Thomas?, A. Bruchey?, R. J. Davis® and A. Thurm*, (1)The Children's Hospital of Philadelphia, Philadelphia, PA, (2)Center for Autism Research,
Philadelphia, PA, (3)Lumos Pharma, Inc., Austin, TX, (4)National Institute of Mental Health, Bethesda, MD

Background: Creatine transporter deficiency (CTD) is a rare X-linked inherited neurometabolic condition associated with intellectual disability, minimal verbal
development and, in some cases, ASD. Seizures are also common. CTD is caused by mutations in the SLC6A8 gene, and was discovered in 2001. It is estimated that
0.2% to 3.5% of males with Intellectual Disability or Autism Spectrum Disorder (ASD) may have CTD (Thurm et al., 2016). Unfortunately, CTD cannot be identified
through microarrays, which are commonly ordered for children with ASD. Like other genetic conditions associated with ASD characteristics, it is important to increase
identification and to understand the behavioral phenotype, as these children may have a distinct developmental trajectory.

Objectives: The objective of the study was to understand the potential relationship between CTD and ASD with regard to identification, characteristics, and
developmental course.

Methods: We studied 20 children and adults with CTD, ages 1-21 years, through parent interviews, questionnaires, medical records and direct testing. Parent
interviews were relatively unstructured but were informed by our familiarity with the ADI-R. We asked about first concerns, concerns in hindsight, the path to diagnosis,
and parents’ top current concerns. We administered the Vineland Adaptive Behavior Scales, Social Communication Questionnaire (SCQ) and Aberrant Behavior
Checklist (ABC) to all 20; the Mullen Scales of Early Learning to seven (some of whom were older than 60 months).

Results: A Six participants had a documented diagnosis of ASD in addition to CTD. One participant had a biological sibling with ASD, but not ASD himself.A The quality
of early concerns was not different between children with CTD+ASD or CTD alone. Across the entire group, parents’ first concerns were most often about delayed
speech or motor milestones (most often walking, but sometimes crawling). In hindsight, parents reported high rates of vomiting in the first year of life (66%). Across the
entire group, the average SCQ was 20.8 (range 10-34), with 16/20 (81.25%) individuals scoring 15 or higher. ABC average Irritability domain score was 17.6 (range: 4-
38). Vineland and Mullen scores were generally in the very low ranges such that it would be difficult to calculate mental ages accurately. Even with high SCQ scores,
parent top concerns were: language, negative behaviors, independence skills, attention, and emotion regulation. Most individuals with CTD continue to struggle with
basic self-help skills such as dressing and bathing, but parents did not describe the social aloofness or withdrawal often seen in severely impaired children with ASD.
Conclusions: As new genetic disorders are discovered, it will be important for ASD researchers and clinicians to consider whether they have undiagnosed individuals in
their caseloads or samples. Individuals with CTD are likely to have a different developmental trajectory and diminished response to behavioral treatment than most
children with ASD. While not universal, possible signs of CTD include minimal verbal development, a history of delayed crawling or walking, vomiting during the first
year of life, and possible seizures. Challenging, attention-seeking behaviors are also common. Referral to a metabolic geneticist is important for both diagnosis and
treatment.

108.130 Developmental Markers of Genetic Liability to Autism in Parents: A Longitudinal, Multigenerational Study

M. Losh’, G. E. Martin, M. Lee', J. Klusek3, J. Sideris*, T. Wassink® and S. Barron’, (1)Northwestern University, Evanston, IL, (2)St. John's University, Staten Island,
NY, (3)Communication Sciences and Disorders, University of South Carolina, Columbia, SC, (4)Frank Porter Graham Child Development Institute, Chapel Hill, NC,
(5)University of lowa, lowa City, IA
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Background: Genetic liability to autism spectrum disorder (ASD) can be expressed in unaffected relatives through subclinical, genetically meaningful traits, or
endophenotypes. To date, investigations of ASD endophenotypes in parents have necessarily been restricted to assessments administered in adulthood, when status
as a parent of a child with ASD is determined. This leaves unexamined a large swath of time during which ASD endophenotypes are likely to first arise, and might be
most profitably studied for clues into underlying biology. This study aimed to identify developmental endophenotypes in parents of individuals with ASD by examining
parents’ childhood academic development over the school-age period, using archival standardized testing records from kindergarten-high school. Parents’ childhood
developmental profiles were examined in relationship to endophenotypes in adulthood, and ASD symptom expression in the next generation.

Objectives: To identify developmental endophenotypes in parents of individuals with ASD using archival testing data from childhood.

Methods: A cohort of 139 parents and their children with ASD, and 28 adult controls participated. Archival records of standardized test performance in the domains of
language, reading, and math were examined from grades K-12. Additionally, a battery of cognitive, language and personality measures were administered to parents.
ASD symptoms in children were measured using the gold-standard diagnostic measures for children with ASD. Parents’ performance over time was examined relative
to controls as well as in relationship to clinical-behavioral endophenotypes in adulthood, and their children’s ASD symptoms.

A

Results: Subtle differences were observed in the language domain, with the ASD parent group showing lower language skills than controls overall. Additionally,
relatively slower development of language and math skills, and a fractionated, or uneven rate of development across domains in the ASD parent group predicted ASD
endophenotypes in adulthood for parents, and increased symptom severity in their children diagnosed with ASD.

A

Conclusions: Results identified developmental profiles in parents of individuals with ASD that are related to endophenotypes measureable in adulthood among
parents, and ASD symptom severity in parents’ offspring. Evidence of such early expression of genetic liability, in patterns of academic performance across major
curricular domains of language, reading, and math (and perhaps language in particular), a generation removed from affected individuals, may help to advance neural
and genetic research by stratifying individuals and families to examine biological factors differentially associated with genetically meaningful developmental phenotypes
in parents.

108.131 Differential Alternative Splicing in Superior Temporal Gyrus of Autism Spectrum Disorders Brains
B. Stamova’, B. P. Ander’, A. Omanska?, F. R. Sharp’ and C. M. Schumann?3, (1)Neurology, University of California, Davis School of Medicine, Sacramento, CA,
(2)Psychiatry and Behavioral Sciences, University of California, Davis, Sacramento, CA, (3)Psychiatry & Behavioral Sciences, University of California, Davis, MIND

Institute, Sacramento, CA

Background: Gene expression studies in postmortem brain in Autism Spectrum Disorders (ASD) have revealed dysregulated immune and neuronal networks.
Differential alternative splicing (DAS) in genes targeted by the neural-specific splicing regulator FOX1 (A2BP1) has been reported in ASD brain. Thus, we investigated
genome-wide DAS in superior temporal gyrus (STG) of brains of ASD subjects compared to typically developing (TD) controls. STG is an association cortex involved in
social perception, joint attention, face perception and speech perception and is implicated in ASD.

Objectives: To assess DAS in the STG transcriptome in postmortem human brains of ASD subjects compared to TD controls.

Methods: RNA libraries from 45 subjects (16 ASD, 14/2 M/F and 29 TD, 23/6 M/F) were sequenced to 40M 2x150 bp reads using lllumina sequencing-by-synthesis
technology. Alignments to the human genome (hg19) (STAR 2.4.1d aligner) and quantification using the Ensembl 75 transcript database were performed. DAS was
assessed using Log-normal with shrinkage models as implemented in Partek Flow, considering Diagnosis (ASD, TD), Sex (F, M) and Age (continuous variable). Gene-
Specific Algorithm (GSA) was applied to each transcript separately to identify factors and interactions that affected DAS. After filtering low expressing transcripts, DAS
between the groups was considered significant with |Fold-Change| >1.2, and FDR-corrected p<0.3 (nominal p<0.01). Gene Ontology and Ingenuity Pathway Analysis
were used to identify relevant biological functions.

Results: There was no significant age difference between ASD (Average age: 30 years, range 9-56)) and TD (Average age: 25.2, range 5-68) groups. Most transcripts
(41.4%) were best described by the model: Dx + Sex + Dx *Sex, followed by the Dx + Sex + Age + Dx*Age +Dx*Sex model (24.9% of the transcripts). 330 genes
displayed DAS in ASD vs. TD considering both sexes, there were 795 in ASD-Male vs. TD-Male, and 41 in ASD-Female vs. TD-Female. Genes with DAS were over-
represented in immune and neurotransmitter pathways. Some of these have previously been implicated in ASD, such as mTOR Signaling, CREB Signaling in neurons,
and Glutamate and GABA Receptor Signaling pathways (Males analysis). There was significant overlap with ASD-implicated genes from the SFARI database with our
all ASD vs. TD (33 genes, hypergeometric probability = 1.3E-06) and ASD-Male vs TD-Male (81 genes, p=7.9E-15) differentially alternatively spliced gene lists. Among
the genes with DAS in ASD-Male, the RBFOX2-12 transcript was down-regulated. RBFOX2 (RNA Binding Protein, FOX1 Homologue 2) regulates alternative exon
splicing in the nervous system and is homologous to the neural-specific splicing regulator FOX1 (A2BP1) which has been reported to be down-regulated in ASD brain
(Voineagu et al, 2011). We compared our genes with DAS to the 196 genes with FOX1-dependent DAS identified by Voineagu et al. (2011). There was a significant
overlap with our all ASD vs. TD (9 genes, p=0.004) and ASD-Male vs. TD-Male (32 genes, p=4.1E-12) gene lists.

Conclusions: There is differential transcript isoform expression in STG in ASD which is modulated by age and sex, and which likely contributes to ASD
pathophysiology. Future studies will need to confirm these findings.

108.132 Dysregulation of Cortical Neuron DNA Methylation in Autism: Implication of Gabaergic and Immune System-Related Genes
S. Nardone’, D. S. Sams’, A. Zito?, E. Reuveni' and E. Elliotts, (1)Bar llan University, Safed, Israel, (2)King's College, London, United Kingdom, (3)Bar-llan University,
Safed, ISRAEL



133

134

Background: Epigenetics has been implicated as a primary molecular mechanism that may mediate the interaction between environmental factors and the development
of ASD. Previous epigenetic studies in post-mortem brains have been severely limited by the cellular heterogeneity of the brain tissue, which impairs our ability to
determine specific and robust epigenetic changes in the brain.

Objectives: Our main objective is to determine changes in the epigenetic signature in cortical neurons of individuals diagnosed with autism, compared to matched
controls. Further objectives include to understand the biological function of the dysregulated epigenetic signature and to determine if genomic regions that display
epigenetic plasticity during brain development are particularly sensitive to dysregulation in ASD.

Methods: To investigate methylation changes specifically in neurons from the frontal cortex of autistic and control subjects, we employed Fluorescent Activated Cell
Sorting (FACS) of neuronal nuclei from post-mortem brains, followed by hybridization of DNA on 450K BeadArray. Bumphunting analysis (using CHAMP tool) was
performed to find differentially methylated regions and WGCNA analysis was performed to determine co-methylated modules of CpGs that correlate with autism status,
followed by gene ontology and protein-protein interaction analysis. Targeted Bisulfite Sequencing was used to validate differentially methylated regions. Differentially
methylated regions and correlated modules were compared to published datasets of CpGs that are differentially methylated during neurodevelopment.

Results: We identified 58 Differentially Methylated Regions (DMRs) at FDR <0.05 that included genomic loci associated to GABAergic system genes, in particular
ABAT and GABBR1, and brain-specific MicroRNAs, Mir124-1 and Mir124-2. We verified a subset of these DMRs by targeted bisulfite sequencing. At system level,
Weighted Co-Methylation Network Analysis (WGCNA) detected three major modules significantly correlated to ASD. Two modules (p=2e-04; p=0.008) were inversely
correlated with ASD and were enriched for regions underlying neuronal genes (synaptic genes, as well as GABAergic genes), whereas one module (p=0.001) showed
direct correlation and was enriched for regions underlying immune genes. Protein-protein interaction networks determined a subset of neurotransmitter-related genes
that were enriched in several of these modules. In a comparison between our data and published data on neurodevelopment-associated DMRS, A remarkable overlap
of the 58 autism-related DMRs with age-specific (from embryonic to late-fetal neurodevelopment) and cell-type specific (neuron; glia) DMRs was observed. Finally, we
established the specificity of these three modules to ASD by assessing their enrichment for GWAS databases related to other psychiatric and non-psychiatric disorders.
Conclusions: We have identified multiple genomic regions that display dysregulated DNA methylation in cortical neurons from individuals with ASD. These regions are
highly relevant to biological mechanisms that have been implicated in autism. Our study suggests that robust analysis of specific cells in the brain is an important goal
in understanding the epigenetics and molecular biology of the development of ASD. Our study identifies alterations of DNA methylation in cortical neurons as a
plausible environment-mediated component to ASD aetiology.

108.133 Epigenomic Mechanisms Underlying Pathology in Chd8 Haploinsufficiency
A. A. Wade, L. Su-Feher, A. Gompers, R. Catta-Preta, |. Zdilar, T. W. Stradleigh and A. S. Nord, Center for Neuroscience, Department of Neurobiology, Physiology, &

Behavior, University of California, Davis, Davis, CA

Background: Exome sequencing studies of patients with autism spectrum disorder (ASD) have identified de novo mutations in CHD8. CHD8 haploinsufficiency is
proposed to drive neurodevelopmental pathology via genome-wide changes in chromatin state and gene expression. However, the biological processes and underlying
regulatory mechanisms negatively impacted during neurodevelopment by reduced CHD8 dosage remain unknown. Mapping these changes may give insight into ASD
pathophysiology.

Objectives: We used a mouse model harboring a germline loss-of-function mutation in Chd8 to study the role of Chd8 and chromatin remodeling in neurodevelopment
through genomic characterization.

Methods: Bulk forebrain was dissected from Chd8*- and wildtype littermates at post-conception days 12.5, 14.5, 17.5, 21, and ~77. We used RNA-seq and ChIP-seq to
map the transcriptional and genomic impact of Chd8 haploinsufficiency during development.

Results: Transcriptional profiling of Chd8*- mice revealed widespread transcriptional changes throughout development involving genes important for RNA processing
and chromatin remodeling as well as genes previously implicated in studies of genetic contributions to ASD. Epigenomic profiling of Chd8 binding provides evidence
that it directly regulates expression of differentially expressed genes, including RNA processing, chromatin remodeling, and ASD-relevant genes. Further analysis
shows strong Chd8 binding to genes with decreasing expression over neurodevelopment, suggesting typical Chd8 expression is required for transcriptional activation
during brain development.

Conclusions: These results reveal pathophysiology associated with single copy loss-of-function mutations of chromatin remodeling genes, providing insight into one of
the most intriguing findings from large-scale ASD genetic studies.

108.134 Examining Minor Physical Anomalies in Autism Spectrum Disorder (ASD) and Attention-Deficit/Hyperactivity Disorder (ADHD): A Twin Study
L. H. Myers*2, K. Tammimies3, B. M. Anderlid*, A. Nordgren* and S. Bolte55, (1)Center of Neurodevelopmental Disorders at Karolinska Institutet (KIND), Institutionen
for kvinnors och barns hélsa (KBH), Karolinska Institutet, Stockholm, Sweden, Stockholm, Sweden, (2)Stockholm County Council, Center for Psychiatry Research,
Stockholm, Sweden, (3)Karolinska Institutet, Stockholm, SWEDEN, (4)Department of Clinical Genetics, Karolinska University Hospital, Stockholm, Sweden, (5)Center
of Neurodevelopmental Disorders at Karolinska Institutet (KIND), Institutionen for kvinnors och barns hélsa (KBH), Karolinska Institutet, Stockholm, Sweden,

(6)Stockholm County Council, Stockholm, Sweden, Division of Child and Adolescent Psychiatry, Center for Psychiatry Research, Stockholm, Sweden
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Background: A Minor physical anomalies (MPAs) represent subtle anatomical deviations in one’s appearance such as low-set ears, widely spaced eyes, and a short
neck. MPAs may suggest some type of abnormal development that occurred in the early embryogenic or fetal periods. MPAs have been shown to be more common in
individuals with ASD and ADHD. Further studies are needed, especially with a well-controlled genetic background, to examine this relationship in children and young
adults with ASD and ADHD.

Objectives: To describe the findings from clinical morphology exams on monozygotic (MZ) and dizygotic (DZ) twins to identify MPAs in children and young adults with
ASD and ADHD, with a special focus on differences in the number of MPAs based on the presence of a diagnosis, the most common MPAs in participants with ASD or
ADHD, differences in MPAs in highly discordant pairs, and the relationship between MPAs in twin pairs based on zygosity.

Methods: Clinical morphology exams to identify the presence of MPAs were conducted on 120 individuals representing 51 MZ pairs, 7 DZ pairs, 1 trio of triplets (MZ
sisters and DZ brother), and 1 DZ twin. Two clinical geneticists utilized a checklist covering all major body systems to uniformly identify MPAs. All participants also
received detailed clinical assessments, including determination of ASD and ADHD through gold standard assessments (e.g., ADOS, ADI-R, SRS, Connors-3, K-SADS,
etc.). Roughly 24% of participants had a diagnosis of ASD, 28.3% had a diagnosis of ADHD, and 42.5% were typically developing (42.5%). Descriptive and
correlational statistics were performed to summarize the findings from the clinical exams.

Results: The clinical exams revealed the presence of more physical anomalies in participants with ASD (median=9) and ADHD (median=7) compared to those with
typical development (median=5). The most common physical anomalies in participants with ASD (n=29) and ADHD (n=34) included hypermobility (37.9% with ASD and
32.4% with ADHD) and being overweight (37.9% with ASD and 26.5% with ADHD). Comparing highly discordant pairs for ASD (i.e., MZ pairs where only one twin has
ASD; n=7 pairs), scoliosis was present in the twin with ASD in two pairs. Using a correlation plot, twins who were MZ, regardless of the presence of a diagnosis,
demonstrated a positive linear relationship (rs=.883, p<.001) between the number of MPAs within each twin pair, compared to DZ twins who demonstrated a non-linear
relationship (rs=.209, p=.653), thereby, suggesting a strong genetic basis to MPAs.

Conclusions: Minor physical anomalies were present in children and young adults with ASD and ADHD in greater amounts compared to those without either disorder
and appear to have a strong genetic basis when looking at the relationship in the number of MPAs within MZ and DZ twin pairs. Examination of minor physical
anomalies in children and young adults with ASD and ADHD may serve as a biomarker to identify individuals with a genetic cause to ASD or ADHD and thereby, help
identify potential subtypes of each disorder and/or individuals who would benefit from further testing (i.e., genetic testing).

108.135 Exploring Heterogeneity in the ASD Blood Transcriptome: Machine-Learning Classification Accuracy Is Improved By Modeling Subgroups.
D. S. Tylee!, J. L. Hess, T. P. Quinn', B. Stamova?, F. R. Sharp?, |. Hertz-Picciotto?, S. V. V. Faraone®, S. W. Kongf and S. J. Glatt!, (1) SUNY Upstate Medical
University, Syracuse, NY, (2)UC Davis MIND Institute, Sacramento, CA, (3)Neurology, University of California, Davis School of Medicine, Sacramento, CA,
(4)University of California at Davis, Davis, CA, (5)Psychiatry, SUNY Upstate Medical University, Syracuse, NY, (6)Computational Health Informatics Program, Boston
Children's Hospital, Boston, MA

Background: Blood-based microarray studies comparing individuals affected by autism spectrum disorder (ASD) and typically developing individuals have helped
characterize differences in circulating immune cell functions and offer potential biomarker signal. Genetic heterogeneity is widely recognized within the ASD phenotype
and at the level of etiology, yet relatively few studies have explicitly examined heterogeneity in the transcriptome.

Objectives: We sought to examine heterogeneity in the ASD blood transcriptome.

Methods: Recently, we combined the subject-level data from previously published blood microarray studies in order to perform combined-samples mega-analysis. The
present study utilized a subset of these data (male samples self-identified as European ancestry; n ass =417, ncontroi= 243). We identified genes and functional gene-
sets that were differentially expressed within this sample. We then clustered ASD-affected samples into putative subgroups based on genes and gene-sets, as well as
expression principal components.

Results: Machine-learning classification accuracy in withheld samples was significantly improved for subgroup-informed classification problems (e.g., ASD subgroup k
vs. all comparison; overall accuracies ranging from 67 to 76%), as compared with the baseline classification problem (i.e., all ASD samples vs.all comparison; overall
accuracies ranging from 61 to 63%); this effect was most pronounced for gene-set- and PCA-based subgroups. All subgroup solutions showed pronounced differences
in leukocyte-specific marker genes, indicating that heterogeneity in cellular composition contributes critically to transcriptomic heterogeneity. Additionally, many of the
subgroup solutions showed significant differences in domains of the Mullen Early Learning Scale and comorbid developmental conditions.

Conclusions: These findings begin to shed light on heterogeneity within the ASD blood transcriptome.

108.136 Gene Expression Correlates of Language Regression in Autism Spectrum Disorder
S. Trinh" and R. Bernier?, (1)University of Washington, Seattle, WA, (2)University of Washington Autism Center, Seattle, WA
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Background: Language regression occurs in approximately one-third of children with autism spectrum disorder (ASD) in the first three years of life (Goin-Kochel et al.,
2014). Individuals with ASD who experience regression were found to have poorer outcomes of adaptive, cognitive, and social-communicative functioning, compared to
those with ASD with no regression (Parr et al., 2011). However, the mechanisms underlying this behavioral phenotype remain unknown (Jones & Campbell, 2010).
Recently, gene coexpression network analysis has identified specific spatial and temporal expression patterns in genes associated with ASD (Willsey et al., 2013).
Further analysis of gene expression trajectories in the canonical language region of the superior temporal cortex during prenatal and early postnatal development may
help to reveal molecular mechanisms of language regression in children with ASD.

Objectives: To investigate superior temporal cortical gene expression correlates of language development and regression in individuals with ASD with likely gene
disrupting mutations.

Methods: Participants were 353 children from the Simons Simplex Collection with likely gene disrupting mutations (as defined by lossifov et al., 2014) who meet strict
criteria for ASD. Superior temporal cortical gene expression data from eight weeks post-conception to three years post-birth was extracted from the BrainSpan
transcriptome RNA-seq data (http://www.brainspan.org). Coexpression modules were constructed using signed weighted gene coexpression network analysis
(WGCNA,; Parikshak et al., 2013). 56 children with parentally reported history of developmental regression in language skills were compared to 294 children without
language regression. First, a nonparametric analysis was performed to examine the relationship between the presence of language regression and gene expression
trajectories as identified in coexpression modules. Next, coexpression groups were compared using one-way analysis of variance on parentally reported age of first
spoken single words and age of first spoken phrases.

Results: Five coexpression modules were identified with two modules representing clear increases in expression levels and one module representing decreasing levels
of expression over prenatal and early postnatal development. No relationship was found between coexpression module and rate of language regression (x2 = 4.44, p=
0.35). In addition, no significant differences in age of first spoken words (F(4,289) = .542, p = .71) or first spoken phrases (F(4,270) = 1.001, p=.41) were found among
coexpression module groups.

Conclusions: Gene coexpression network analysis was used to identify differential gene expression patterns among children with ASD with and without language
regression. Our evidence suggests that differential gene expression trajectories in the superior temporal cortex are unlikely to contribute independently to the language
regression seen in some children with ASD. Future studies should investigate gene coexpression networks focused on other brain regions implicated in language
development. Better understanding of the developmental timing of gene expression in genes disrupted in individuals with ASD may aid in explaining the phenotypic
variability in language outcomes among children with ASD.

108.137 Genetic Influence on Treatment Response in Children with ASD
M. Arranz!, A. Hervas?, |. Rueda Barcena®, S. Guijarro?, N. Balmafa®, A. Ruiz* and A. Gonzalez?, (1)Terrassa, Fundacio Mutua Terressa - HUMT (UB), Barcelona,
Spain, (2)Hospital Mutua de Terrassa, Barcelona, SPAIN, (3)HOSPITAL SANT JOAN DE DEU - BARCELONA, BARCELONA, SPAIN, (4)Hospital Universitari Mutua

Terrassa - University of Barcelona, Terrassa (Barcelona), Spain, (5)Hospital Universitari Mutua de Terrassa, Terrassa, SPAIN

Background: Antipsychotic, antidepressant or stimulant medications are used for the treatment of ASD comorbidity, including symptoms such as aggressiveness,
euphoria, anxiety, and depression. However, 30-40% of treated children do not respond to pharmacological treatment and an important proportion present clear
deterioration. In addition, 60-70% of them present severe and long-lasting side effects. The reasons behind treatment failure are unclear, and few studies have
investigated response determinants in ASD children.

Objectives: We hypothesised that genetic factors in genes coding for metabolic enzymes and in genes coding for drug targets may contribute to treatment failure. The
identification of the genetic factors that influence response and side effects may help to improve treatment in ASD children

Methods: To test this hypothesis we investigated 32 single nucleotide polymorphisms (SNPs) in 16 genes relevant to pharmacological treatment (CYP1A2, CYP2C9,
CYP2C19, CYP2D6, CYP3A5, MDR1, D2, D3, 5-HT1A, 5-HT2A, 5-HT2C, BDNF, COMT, MC4R, LEP and CNR1) in 72 ASD children (88% males, mean age: 8 + 2.6)
treated with a antipsychotics and stimulant medications (risperidone, aripripazole and methylphenidate).

Results: a genetic variant (rs4244285) in the enzyme CYP2C19, was found associated with treatment-induced weight gain (p<0.04). A trend towards association
between a polymorphism in the CNR1 gene (rs489693) and weight gain was also observed (p=0.06). No significant associations were detected with level of treatment
efficacy.

Conclusions: if confirmed, this pharmacogenetic information may help to identify children susceptible of gaining weight during pharmacological treatment, who may
benefit from alternative medications and/or palliative interventions.

108.138 Genetic Investigation of Restricted and Repetitive Behaviors in Autism

M. L. Cuccaro’, S. Luzi', E. R. Martin', H. N. Cukier?, A. J. Griswold" and M. A. Pericak-Vance!, (1)John P. Hussman Institute for Human Genomics, University of
Miami Miller School of Medicine, Miami, FL, (2)John P. Hussman Institute for Human Genomics, Department of Neurology, University of Miami Miller School of
Medicine, Miami, FL

Background: Restricted and repetitive behaviors (RRBs) are a defining feature of Autism Spectrum Disorder (ASD). Two RRB subdomains, repetitive sensory motor
behaviors (RSMB) and insistence on sameness (IS), have yielded suggestive association in prior genetic studies of ASD. We hypothesize that genetic variants modify
the expression of RRBs in individuals with ASD, and that this genetic variation will be associated with RSMB and IS scores.

Objectives: The primary objective of this study is to search for genetic association to RSMB and IS scores using targeted sequence data.

Methods: Using the ADI-R, a semi-structured interview for ASD, RSMB and IS scores were calculated in 1118 ASD participants from the Hussman Institute for Human
Genomics and the Simons Simplex Collection. All individuals had DNA sequence data available from a 17Mb custom capture covering 681 genes within regions
identified by GWAS of ASD. Gene-based and single-variant tests for association with IS and RSMB as quantitative traits were conducted using SKAT-O. Combinations
of synonymous, non-synonymous, missense, stop, loss-of-function and splice variants were investigated in different hypothesis tests. A Bonferroni correction for the
number of genes tested was used as a significance threshold for each hypothesis with an experiment-wise significance level of 0.05.

Results: Gene-based tests revealed different genes in association for the respective traits although none passed Bonferroni correction. For the IS trait, two zinc finger
genes were most significant when all exonic variants were included (ZNF397 p=2.24E-03, ZSCAN30 p=2.63E-03) and when only missense variants were examined
(ZNF397 p=2.73E-03, ZSCAN30 p=3.16E-03). For the RSMB trait, we observed a convergence on the gene PTPRT for analyses of both damaging (p=1.49E-04) and
missense (p=1.63E-04) variants. PTPRT (protein tyrosine phosphatase, receptor type, T) is a gene which is highly expressed in the developing and adult CNS and is
involved in both CNS signal transduction and cellular adhesion.

Conclusions: These results are in line with prior clinical studies showing IS and RSMB as distinct types of RRBs, potentially supporting this distinction at a biological
level. This work is preliminary but suggests that there is value in dissecting the ASD phenotype into measurable traits that can be tested for association to genetic
variants.

108.139 Genetic Stratification Based on Biological Networks in Autism Spectrum Disorders

Y. M. KIM', T. Rolland", R. Delorme?, G. Dumas' and T. Bourgeron?, (1)Institut Pasteur, Paris, France, (2)Neuroscience, Institut Pasteur, Paris, France
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Background:

The genetic architecture of Autism Spectrum Disorders (ASD) has proved to be complex and heterogeneous. For better prognosis and treatment, genetic stratification
is suggested which aims to classify patients into more homogeneous subgroups. Cancer research has recently proposed Network Based Stratification (NBS) to stratify
tumors into meaningful subtypes of similar molecular profiles by integrating protein interactions (Hofree et al 2013).

Objectives:

We aim to classify heterogeneous patients with genomic data into more homogeneous subgroups to associate them with clinical outcomes. NBS combines genomic
information of each patient and Protein-Protein Interaction (PPI) networks. We developed an open source NBS toolkit in Python and propose to probe the impact of
mathematical parameters on ASD stratification at both biological and phenotypical levels.

Methods:

At first, we validate the NBS method with the original cancer data contributed by The Cancer Genome Atlas: 235 patients with uterine cancer. Once validated, we
applied the NBS to an ASD cohort that involves 115 autistic patients, 354A related and 230 controls. We have the whole exome sequence of all participants, and
clinical data.

After mutated gene’s score were diffused over neighbors, just like a thermal conduction, we reduced matrix dimension using Non-negative Matrix Factorization (NMF).
This procedure aims to decompose a matrix into two lower rank matrices whose product can approximate the original matrix (Lee et al 1999). In addition, for the second
application of graph topology, we introduce a Graph regularized NMF (GNMF) algorithm which respects the structure of the underlying gene interaction network and
avoids the limitation of Euclidean space by incorporating a geometrically based regularization (Cai et al 2010). Finally, a consensus is calculated across 1,000
resampling iterations with hierarchical clustering. We then compare and analyze each subgroup characteristics at genomic, phenotypic and network topological level.
Results:

Our systematic and exhaustive investigation of all the parameters delivers the first guidelines to run NBS in ASD cohorts. The pilot study on cancer data already
indicated that: 1) the diffusion step was essential but not the GNMF; 2) median quantile normalization could lead to even better results with just diffusion and NMF.
Our ASD study focused on rare deleterious germline mutations, whether inherited or de novo. Our preliminary results on ASD data reveal that: 1) in contrast to cancer,
homogeneity of mutation profile across patients is preventing a drive of the clustering by mutation numbers; 2) modifying the diffusion factor allows to change the size
of the mutated sub-network areas and potentially open up the ability to investigate local and global effects; and 3) NBS with a systematic PPI network (Rolland et al
2014) outperforms previous attempt with literature based networks. Moreover, several subnetworks stratifying patients with ASD were identified and will be presented.
Conclusions:

Moving beyond the traditional dichotomy between monogenic and polygenic approaches, the NBS provides a versatile method to tackle heterogeneity of ASD and
combined with proper clinical data has the possibility to uncover new relevant genotype-phenotype relationships, such as comorbidities and drugs response, for better
prognosis and care of patients with ASD.

108.140 Genetic Test Results in Children Under 3 Years of Age Who Are at-Risk for Neurodevelopmental Disorders: An Update
C. Hensel', R. Vanzo', M. Serrano’, E. R. Wassman' and C. Samango-Sprouse?, (1)Lineagen, Inc., Salt Lake City, UT, (2)The Focus Foundation, Davidsonville, MD

Background: A significant incidence of genetic aberrations has been documented in individuals with autism spectrum disorder and other neurodevelopmental
disabilities (NDD) [Roberts et al., 2014]. The earlier these genetic alterations are identified, the sooner the individual can receive targeted interventions to reduce the
impact of these disorders and improve outcomes. Several neurodevelopmental assessments have been designed to identify at-risk infants, including the
Comprehensive Autism Spectrum Screening for Infants (CASS-i), which is meant to identify infants younger than 12 months who are at-risk for ASD/NDD [Samango-
Sprouse et al., 2015].

Objectives: To report the genetic aberrations in infants who fail the CASS-i . Specifically, we provide an update of copy number variants (CNVs) identified by
chromosomal microarray analysis (CMA; which was reported at the IMFAR in 2016) and report on newly identified findings from whole exome sequencing (WES) in the
same patient cohort.

Methods: Fourteen infants under the age of 3 years who failed the CASS-i were offered clinical CMA testing and research-based WES. CMA was done on a custom
Affymetrix platform designed to optimize detection for genetic variants that underlie ASD as other NDD (FirstStepP* PLUS ®; Salt Lake City, UT). WES was performed
using the AmpliSeq Exome target capture kit and lon Torrent sequencers (ThermoFisher Scientific, Inc.) to an average read depth of 100X. Analysis of the sequence
data was performed using the WuXi/NextCode Clinical Sequence Analysis pipeline (https://www.wuxinextcode.com/). Additional analysis of copy number variants and
sequence variants using the method of Uddin et al. (2014) was used to identify novel genes possibly relevant to neurodevelopmental disorders.

Results: Fourteen patients underwent clinical CMA testing and 4/14 had a reportable CMA finding (~28%) Thirteen patients underwent research WES; following variant
filtration based on allele frequency and phenotypic relevance, roughly 40-50 variants requiring further evaluation were identified in each individual. A summary of these
findings from both methodologies will be presented, along with specific examples to demonstrate the improved medical management that comes with a specific genetic
diagnosis.

Conclusions: Genetic testing is an important component in the clinical work-up of individuals with ASD/NDD. Of patients who fail early developmental screens, over
10% are expected to have a reportable finding on CMA and over 80% of are expected to have a reportable finding on WES. Clinicians should implement screening and
genetic testing protocols to improve early detection and implement personalized medical management for patients with ASD/NDD. This often affords families both
individualized and targeted treatment.

108.141 Genetic and Neurobehavioral Profile of the SHANK3 Gene Deficiency Children in China
C. Liu", B. Zhou?, C. Hu? and X. Xu?, (1)15111240007@Fudan.Edu.Cn, Children‘s Hospital of Fudan University, Shanghai, China, (2)Children's Hospital of Fudan
University, Shanghai, China
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Background: SHANK3 is a scaffolding protein of excitatory glutamatergic synapses. Genetic studies suggested that molecular variations in the SHANK3 gene had a
strong causal relationship with ASD and/or 22q13.3 deletion syndrome, and different defects in this gene potentially resulting in clinical heterogeneity.

Objectives: To determine the data of Chinese ASD patients with SHANK3 deletion.

Methods: MLPA and Sanger sequencing were carried out to confirm the SHANK3 deficiency of nine Chinese children. Moreover, systematic and comprehensive
evaluations were performed to Chinese-specific features. ADOS scale was applied to examine the severity of autism and Griffith scale was used to assess the
development level.

Results: Six participants lacked the whole gene of SHANK3 with 22q13.3 deletions ranging in size from 55 kb to 4.8 Mb and three participants with de novo SHANK3
mutation were included. The samples were characterized by high rates (100%) of ASD, developmental delay, hypotonia, several dysmorphologies and perception
abreaction. New and rare features were also viewed in this study: ectropion of nostril sparse hair, ankle deformity, whole-body hairy, hanked-3-lap arms,
snaggletoothed or extra teeth and unusual-dehydrated skin, and extreme hyperactivity/self-sitimulation. There was no significant statistical difference between SHANK3
defect group and ASD group. However, SHANKS3 defect children displayed severer developmental delay in language, social, gross motor, fine motor, adaptability and
other items comparing with ASD group. In addition, separating numerous phenotypes into inherent phenotypes and ameliorable phenotypes may contribute to better
analyze genotype-phenotype correlations. Ameliorable phenotypes may be independent of gene deficiency and improvable. Epilepsy and degeneration could
aggravate symptoms and deteriorate prognosis of diseases.

Conclusions: This study supports findings from previous research on the severity of intellectual, hypotonia, and speech impairments seen in SHANK3 deficiency, and
highlights the prominence of SHANK3 in the syndrome. Early diagnosis and early intervention, as well as consciousness and training of caregivers were very critical in
the improvement of these children.

108.142 Genome-Wide Association Study Suggests Genetic Homogeneity within Complex Autism Subgroup
M. Spencer’, T. N. Takahashi?, J. H. Miles® and C. R. Shyu', (1)Informatics Institute, University of Missouri, Columbia, MO, (2)Thompson Center for Autism &
Neurodevelopmental Disorders, Columbia, MO, (3) Thompson Center at the University of Missouri, Columbia, MO

Background:

Autism is phenotypically and genetically heterogeneous, prompting our focus on identifying, defining, and studying genotypic differences between clinical autism
subgroups. Few studies have examined genetic differences between subgroups on a genome-wide scale. Furthermore, though the development of autism can seldom
be explained by a single factor, little is known about how genetic factors interrelate to cause autism.

Objectives:

Since a large proportion of autism heritability is thought to be caused by common genetic variants (Gaugler et al., 2014), we expect that many cases of autism arise
from specific combinations of common variants. We aim to discover associations between common variants and clinical autism subgroups. In particular, we focus on
testing combinations of multiple variants to identify potential interactions that contribute to the development of autism. Examining all combinations of millions of variants
is impossible, so we generate candidate combinations using a data-driven method that measures the prevalence of minor alleles in autism subgroups.

Methods:

Using the SFARI SSC dataset containing ~3 million variants, ASD probands were sorted as “essential” (n=436) or “complex” (n=76). Using a well-studied autism
subtype classification, individuals are designated “complex” based on physical evidence of an insult to early morphogenesis (Miles, et al., 2008, Tammimies et al.,
2015). Frequent pattern mining, a data mining algorithm, was used to calculate prevalence of variant combinations within each subgroup. We identified the variant
combinations that had the highest difference in subgroup prevalence; these were tested for association with the subgroups.

Results:

After excluding combinations exhibiting linkage disequilibrium due to physical proximity, frequent pattern mining identified 14 individual variants and 27 combinations of
variants that were at least twice as prevalent in the complex subgroup, versus 13 individual variants in the essential subgroup. 8 of the individual variants and 23 variant
pairs were significantly associated with the complex subgroup (family-based association test; p<.01). In contrast, the essential subgroup had no associated variants,
individually or in combination. We speculate that the complex subgroup is a more genotypically homogeneous group, leading to these stronger associations. We found
multiple variants within the LPPR3 gene to be associated with the complex subgroup; to our knowledge this gene was not previously associated with autism. 16 of the
23 significant variant pairs involved the ISM1 gene, linking it to genes and non-genic regions on various chromosomes. Stewart, et al. (2013) previously associated
ISM1 with obsessive-compulsive disorder and noted several ISM1 gene-gene correlations related to that disorder as well, but the gene has not been specifically
associated with autism.

Conclusions:

Our preliminary study identified several combinations of common variants associated with the complex dysmorphology autism subgroup. This suggests that the
complex subtype is more genetically homogeneous than the essential subtype, contrary to prior belief. Further analysis is required to study the relationships between
the implicated genes and how they might contribute to autism development. We expect that applying this method to more autism subtypes will lead to the discovery of
more genetic distinctions between groups.

108.143 Genomewide Association and Meta-Analysis of Autism Spectrum Disorder in the Multi-Ethnic Charge Cohort
C. L. Simpson’, R. J. Schmidt?, K. Kim3, R. Hansen* and I. Hertz-Picciotto?, (1)University of Tennessee Health Science Center, Memphis, TN, (2)University of
California at Davis, Davis, CA, (3)Department of Public Health Sciences, University of California, Davis, Davis, CA, (4)UCD MIND Institute, Sacramento, CA
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Background:

The Childhood Autism Risks from Genetics and the Environment (CHARGE) study is population-based cohort of children with autism or developmental delay and
typically developing children, recruited from a statewide database of persons receiving services from regional centers in northern California, from clinical and self-
referrals and referrals from other studies at the MIND Institute. Genomewide association studies (GWAS) are a standard genetic epidemiological tool for the
assessment of genetic contributions to risk of disease and have produced evidence for genetic variants in a range of psychiatric and neurodevelopmental disorders. A
number of GWAS have been performed in ASD and identified many associations, however there have been few successful replications, perhaps in part because of
high polygenicity and variable effect sizes.

Objectives:

We performed GWAS in the CHARGE cohort using the Affymetrix European-specific array, which was developed in conjunction with UCSF and Kaiser Permanente.
Methods:

Genotypes were called in Genotyping Console and standard quality control measures were applied. Principal components analysis (PCA) was used to compare self-
reported ancestry with HapMap anchors and extreme outliers removed. Each ethnic ancestry population was then subject to separate PCA to generate eigenvalues
and used to control population stratification in the association analysis. Data were imputed to the Haplotype Reference Consortium reference panel. All quality control
and analyses for each population were performed in R and PLINK, and meta-analysis across populations performed using METAL.

Results:

Subjects were separated into six ethnically distinct; non-Hispanic whites, Hispanic whites, Hispanic other, African American, Asian and Multi-ethnic. The African
American and Asian groups were not analyzed due to very low subject numbers.

Five genomewide significant signals were detected on chromosome 2, with a minimum p value of 1.6x10-8. All signals were located in introns of the ceramide kinase-
like gene CERKL. This gene contains multiple transcripts and non-coding RNA’s and encodes a protein with ceramide kinase-like domains but does not phosphorylate
ceramide and is currently of unknown function. It is widely expressed, but different transcripts are expressed in different tissues and at different time points of
development.

Conclusions:

Meta-analysis of multi-ethnic cohorts is a useful tool for dissection of complex traits such as autism and here identifies genome-wide significant signals on chromosome
2 in the CERKL gene. This gene is of unknown function and so its relevance to ASD cannot be assessed. Other genes in the region include integrin alpha 4 (ITGA4), a
cell surface adhesion and signaling protein associated with the autoimmune disorders inflammatory bowel disease and multiple sclerosis and the neuronal
differentiation gene NEUROD1, known to be associated with Type 1 diabetes. Additional analyses and deeper investigation into these results will be presented.

108.144 Hierarchical Cortical Transcriptome Disorganization in Autism
M. V. Lombardo'?, E. Courchesne’, N. E. Lewis* and T. Pramparo®, (1)University of Cambridge, Cambridge, United Kingdom, (2)University of Cyprus, Nicosia,
Cyprus, (3)University of California, San Diego, San Diego, CA, (4)university of california san diego, san diego, CA, (5)Autism Center of Excellence, UCSD, La Jolla, CA

Background: The pathophysiology behind atypical brain development in autism spectrum disorder (ASD) is highly complex. Several elegant genetic studies have
unveiled a diverse array of biological mechanisms associated with ASD and functional genomics work has begun to identify specific dysregulated transcriptomic
pathways. In particular, examination of the ASD cortical transcriptome at the systems-level has highlighted dysregulation in two important gene modules (i.e. collections
of genes whose expression levels are highly correlated). The first module is downregulated and enriched for synaptic processes and neuronal markers, while the
second module is upregulated and enriched for immune/inflammation processes and astrocyte and M2 microglia activation state markers.

Objectives: A key question that remains unclear is whether these pathways are independently dysregulated or some convergence/interaction exists between such
systems.

Methods: To address this question we analyzed the cortical transcriptome of two independent ASD datasets (Gupta et al., 2014; Voineagu et al., 2011) using different
statistical and network-based gene expression and protein-protein interaction approaches. We tested the hypothesis that diverse molecular mechanisms are
hierarchically disrupted in the cortical transcriptome of ASD and point towards interacting systems-level pathology rather than multiple independent types of pathology
in synaptic and immune processes. Specifically, we hypothesize that dysregulated gene co-expression modules may work in synergy to form emergent pathology not
visible by looking at single modules in isolation.

Results: We identify replicable evidence for 10 gene co-expression modules that are differentially expressed (DE) in ASD cortical tissue. Rather than underlying distinct
non-interacting pathology, these modules DE modules are highly correlated and such correlations increased in ASD. Moreover, this synergy and interaction was
present at the protein level. This systems-level pathology is characterized by downregulated synaptic and neural developmental processes and upregulated catabolism,
viral processes, translation, protein targeting and localization, interferon signaling, glia-relevant, and apoptosis processes. Our hierarchical examination of the ASD
cortical transcriptome also shows important disorganization at the level of meta-modules (clusters of highly correlated modules). We identify subtle and specific
changes in summary measures of networks organization or global patterns of network reorganization providing important insights on how the ASD cortical
transcriptome is affected at the systems-level.

Conclusions: This work highlights a hierarchical view of cortical transcriptome dysregulation in ASD. In doing so, we provide novel insight into new dysregulated
processes coordinated with other previously described dysregulated signals. Our approach allows for a better bird’s eye view of how multiple pathophysiological
processes may operate in ASD and may hint at new systems level phenomena as a potentially more accurate description of the pathophysiology affecting the brain in
ASD. This perspective may have important translational and clinical implications as well as potential to help enable cross-level work connecting systems biology with
systems neuroscience.

108.145 High Diagnostic YIELD and Low Therapeutic IMPACT of Array-CGH in the Clinical Management of Autistic Patients.

A. M. Persico’, C. Lintas? C. Brogna?, S. Gabriele?, C. Picinelli®, P. Tomaiuolo?, I. S. Piras®, M. Lamberti® and R. Sacco’, (1)University of Messina, Messina, Italy,
(2)University Campus Bio-Medico, Rome, ITALY, (3)Mafalda Luce Center for Pervasive Developmental Disorders, Milan, Italy, (4)Mafalda Luce Center for Pervasive
Developmental Disorders, Milan, ITALY, (5)TGEN, Phoenix, AZ, (6)University of Messina, Messina, ITALY, (7)Univ. Campus Bio-Medico, Rome, ITALY
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Background: A Array-CGH has become a first-tier clinical diagnostic test in the medical management of children with autism spectrum disorder (ASD). However, the full
medical implications of this approach beyond diagnosis have not been explored.

Objectives: A (1) To propose specific criteria for the definition of a “positive” or “negative” array-CGH outcome; (2) Based on these criteria, to define the diagnostic yield
of array-CGH in a sample of Italian ASD patients; (3) To define the follow-up diagnostic and therapeutic yield, whereby further positive diagnostic assessments and
therapeutic interventions were driven by array-CGH results.

Methods: A Array-CGH was performed using the Human Genome CGH SurePrint G3 Microarray 4x180K Kit (Agilent Technologies). CNVs were classified into “rare” or
“‘common” using the last release of Database of Genomic Variants (DGV) setting the threshold for “rare” at <4 gains or losses in DGV. All genes spanned in rare CNVs
were sought in the autism candidate gene lists present on the Simons Foundation web site (https://id.sfari.org/) and the AutismKB database
(http://autismkb.cbi.pku.edu.cn/).

Results: A Array-CGH outcomes were blindly classified by four authors (AMP, CL, SG, CP) into five categories, based on a stringent set of criteria: 1-“Positive -
certainly causal’, 2-“Positive - probably causal or with relevant functional consequences’, 3-‘Uncertain causality”, 4-“Negative - common variant with modulatory
effects”, 5-“Negative - No functional role”. Array-CGH results were obtained for 182 families (159 simplex and 23 multiplex), including 581 individuals. A positive yield
was obtained from 21 (10.0%) and 39 (18.8%) of 209 ASD patients for outcome cat. n. 1 and 2, respectively. Based on array-CGH results, further medical testing was
undertaken in 43/209 (20.1%) ASD patients and 10/372 (2.7%) first-degree relatives. These exams include: brain MRI (with/without 31P spectroscopy); urinary and
blood levels of Mg++ or proline; EKG; cardiac or abdominal sonogram; consultations with cardiology, immunology, pneumology, ophtalmology; auditory evoked
potentials; capillary fragility testing; blood liver parameters and lipids; blood amino acids; glucose tolerance test; IQ and memory (in family members). These tests
turned out positive in 8/209 (3.8%) ASD patients and in 3/372 (0.8%) first-degree relatives. Pharmacological or supplement therapies driven by array-CGH results were
prescribed in 2/209 (1.0%) of ASD patients and clinical improvement was recorded in 1/209 (0.5%) case.

Conclusions: The high diagnostic yield obtained by array-CGH in our sample confirms the usefulness of this test in the autism clinic. Array-CGH are also able to
successfully guide further medical testing in a small percentage of ASD cases, who would not have been further assessed otherwise. To this date, the therapeutic
impact of positive array-CGH results remains elusive, due to the lack of ASD-specific drugs. Nonetheless, array-CGH appears a strong candidate to contribute, in
conjunction with whole-exome sequencing and with other exams and specific biomarkers, to the molecular characterization of ASD patients in view of future targeted
personalized pharmacological therapies.

108.146 High Frequency of CNVs Targeting Genes That Regulate Exposure to Toxicants in Autism Spectrum Disorder (ASD) — a Role for Gene-
Environment Interactions

J. X. Santos'2, C. Rasga'?, M. Asif'2, A. R. Marques'? and A. M. Vicente23, (1)Instituto Nacional de Satide Doutor Ricardo Jorge (INSA), Lisbon, Portugal,
(2)Biosystems and Integrative Sciences Institute (BiolSl), Lisbon, Portugal, (3)Instituto Gulbenkian de Ciéncia, Oeiras, Portugal

Background:

ASD is a neurodevelopmental disorder characterized by complex clinical presentation and multifactorial etiology. While genetic variants, including Copy Number
Variants (CNV), are responsible for a substantial fraction of ASD etiology, pre-, peri- and post-natal exposure to environmental factors has also been implicated.
Permeability barriers, such as placenta and blood-brain barrier (BBB), are crucial in limiting the exposure to toxicants, particularly during neurodevelopment, while
detoxification is fundamental for removal of toxic substances from the organism. Genes encoding molecules involved in these processes are therefore obvious
candidates to mediate an increased genetic susceptibility to environmental toxicants in ASD.

Objectives:

In this study we seek to identify genetic variants that may interact with environmental factors in ASD.

Methods:

Genes relevant for detoxification and permeability of the BBB or the placenta to environmental toxicants were selected through literature review and databases (Human
Protein Atlas and The Toxin and Toxin-Target Database). We examined the frequency of CNVs deleting or duplicating selected detoxification and permeability genes in
ASD subjects genotyped by the Autism Genome Project (N=2157), and compared with CNV frequencies in a control dataset (N=10355), available from the Database of
Genomic Variants (DGV). ASD and control subjects were genotyped using lllumina platforms. Statistical analysis was performed using SPSS, and Bonferroni correction
for multiple testing was applied. Pathway enrichment analysis was performed using STRING.

Results:

We identified 491 genes involved in detoxification or permeability for toxic substances. In 1107 ASD individuals (51%) we found that 240 (49%) of the selected genes
were targeted by CNVs. Comparing with a control subject dataset, we identified 51 genes (21%) exclusively found in CNV's from 88 ASD patients (4%). CYP2D6 was
the most frequently targeted gene (in 16 ASD subjects, 0.74%), followed by GAL3ST2, ARSF and TRIM64B, targeted by CNVs found in 6, 5 and 4 ASD patients,
respectively. From the 189 genes identified in CNV's from both patient and control subjects, 40 genes were significantly more frequent in CNV's from individuals with
ASD compared with controls, after correction for multiple testing (P<2.6x10-4). Many of the ASD-exclusive or associated genes clustered in xenobiotics-related
processes (eg. CYP450 and UGT genes), in transport mechanisms (ABCB1, SLC2A3 and SLC2A14) or in tight-junctions function (CLDN5, OCLN, PARD6G and
PRKCZ); others, like COMT and SHANK2, were previously implicated in ASD etiology.

Conclusions:

This work reinforces the hypothesis that interactions between environmental exposure and genetic variation may contribute to ASD. Some of the genes more frequently
deleted/duplicated in ASD subjects are part of ubiquitous metabolic or transport pathways, suggesting overarching sensitivities to a wide variety of toxicants. Others,
with specific targets, may identify the most damaging toxicants for genetically susceptible individuals, suggesting preventive and therapeutic measures. Clinical
correlations are currently being explored.

108.147 Mapping Developmental Trajectories in 22q11.2 Deletion Syndrome
T. Lan', M. Meyer?, A. Merz3 and C. M. Taylor®, (1)Bucknell University, Lewisburg, PA, (2)Georgetown University, Washington, DC, (3)Geisinger Health System,
Lewisburg, PA
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Background: 22q11.2 deletion syndrome is a common, recurrent CNV that is associated with autism spectrum disorder, with 20% of children with this genetic
syndrome also having an autism diagnosis. However, the variability in developmental outcomes of children with 22q11.2 deletion syndrome is very broad, with varying
amounts of ASD symptomology and varying degrees of intellectual disability. This variability makes it difficult to accurately predict outcomes (e.g., ASD v. non-ASD;
level of cognitive impairment) that can be helpful for future planning. We have a pressing need for a comprehensive approach accounting for behavioral presentation
while recognizing key factors that affect long-term phenotypic variability (e.g., genetic etiology, familial background and medical comorbidities).

Objectives: Our study aims to better understand longitudinal outcomes of children with 22q11.2 deletion syndrome (22qDS) by combining developmental assessments,
medical comorbidities, genetic etiology, and family background in an ordinal logistic regression model.

Methods: We have identified 15 probands with 22qDS who have been consented for research and have been entered into our research database. All of these probands
have at least one developmental assessment; in addition, 7 have at least two assessments ranging through as many as five developmental assessments already
completed (at least annually). We used mathematical approaches, including generalized linear mixed models (GLMMs) and generalized estimating equations (GEEs),
to identify clinical factors that are the most predictive of developmental outcomes. In particular, clinical factors we investigated include genetic diagnosis, and medical
comorbidities. Longitudinal developmental profiles were developed for children with 22qDS were informed by the child’s and parents’ performance on various
assessments of cognition.

Results: A Two separate models of language and visual motor age equivalents were created. We identified that both age and sex had a significant effect on the
developmental trajectory of the child. In terms of sex, we found that gender was significantly associated with path of developmental trajectory in the language domains.
Conclusions: Overall, this project indicates initial evidence that mapping of developmental trajectories can lead to improved prediction of future outcomes including
severity of cognitive impairment and presence of clinical ASD. Future results of our study has the potential to lead to an improved understanding of the quantitative
effects of genetics, as well as behavioral and medical factors, on phenotypic outcome.

108.148 Neurobehavioral Traits in Family Members Inform GENE Discovery in ASD

S. Luzi', M. L. Cuccaro?, E. R. Martin?, L. Gomez?, A. J. Griswold?, H. N. Cukier*, P. whitehead-Gay?, J. HainesS, J. P. Hussman’ and M. A. Pericak-Vance?,
(1)University of Miami Miller School of Medicine, Miami, FL, (2)John P. Hussman Institute for Human Genomics, University of Miami Miller School of Medicine, Miami,
FL, (3)hussman institute for human genomics, university of miami, miami, FL, (4)John P. Hussman Institute for Human Genomics, Department of Neurology, University
of Miami Miller School of Medicine, Miami, FL, (5)university of miami, miami, FL, (6)Institute for Computational Biology Case Western Reserve University School of
Medicine, cleveland, OH, (7)Hussman Institute for Autism, Inc., Catonsville, MD

Background: Autism spectrum disorder (ASD) is highly prevalent and has a complex genetic architecture. The ASD phenotype is multi-dimensional and
variable.Changes in diagnostic criteria have contributed to an increased phenotypic heterogeneity. We aim to identify a narrower ASD phenotype based on core ASD
features. Furthermore, it has been demonstrated that neuropsychiatric (NPD) and neurodevelopmental (NDD) disorders are part of a connected molecular system.
There may be up to 4000 genes contributing to their etiology. Individuals with ASD harbor several different risk alleles and symptoms overlap across NPD and
NDD.They are not single biological identities, rather a spectrum of conditions.

Objectives: We hypothetize that inherited molecular complexity featuring the presence of several NPD and NDD within the same family, together with sub clinical ASD
features among family members, concentrates autistic liability across generations with common genetic drivers.

Methods: We developed a Quantitative Autism Score (QAS) using items from the ADI-R which consistently discriminate ASD from non-ASD, occur early in
development and remain stable throughout changing diagnostic criteria. We then divided our sample (520 ASD individuals) in 2 groups, according to their family history
of NPD, NDD and sub clinical autistic features in first degree relatives. Our first group consisted of 185 individuals with ASD from families with a high burden of NPD,
NDD and sub clinical autistic features in first degree relatives. Our comparison group consisted of 335 individuals with ASD from families with a very low or no burden
of NPD, NDD or subclinical autistic features in first degree relatives. The outcome measure was the QAS score to try to capture a more homogeneous phenotypic
manifestation. We conducted a SKAT-O gene-based test on WES data available; we analyzed the 2 groups separately.

Results: in the first group analyzed, LMAN1L, GREB1L and EIF4A2 were significant (p-value=9.7E-06; p-value=6.4E-05 and p-value=6.8E-05 respectively). LMAN1L
was also the most significant gene when only predicted damaging variants were analyzed (P-value=2.4E-05). LMAN1L exerts its function in glycoprotein transportation
and organelle targeting, an important mechanism that if defective, increases unfolded proteins within cells. EIF42A was reported to be overexpressed in fronto-temporal
dementia and down-regulated in schizophrenia. In the comparison group PMFBP1, MIS18A and RPL14 were significant (p-value=3.2E-06; p-value=7.2E-05 and p-
value=9.9E-05 respectively). When only predicted damaging variants were analyzed, SLC35F 1 was the most significant gene (p-value=5.7E-05). PMFBP1 is involved
in the general organization of the cellular cytoskeleton and localized in the 16g22,1-922.3 CNV-enriched region in ASD cases. RPL14 is reported to interact with other
genes in mice models of ASD.

Conclusions: our two groups consisted of individuals with a very homogenous phenotypic manifestation of ASD as measured by our newly developed QAS. They
differed in their autistic liability derived from family history. Two different sets of genes were found significant, pointing towards the presence of different
mechanisms/different genes leading to ASD. Refining the ASD phenotype using the QAS and considering family liability allowed for identification of several potential
risk genes. This novel approach is the first step towards dissecting a polygenic and multi-dimensional condition to clarify its underlying biology.

108.149 Phenotypic Description of Individuals with PTEN Mutations, ASD and Macrocephaly

F. Duque'?, J. Almeida’, S. Mouga'?3, C. Café’, F. Ramos* and G. Oliveira’23, (1)Unidade de Neurodesenvolvimento e Autismo, Pediatric Hospital, Centro Hospitalar
e Universitario de Coimbra, Coimbra, Portugal, (2)University Clinic of Pediatrics, Faculty of Medicine, University of Coimbra, Coimbra, Portugal, (3)Institute for
Biomedical Imaging and Life Science, Faculty of Medicine, University of Coimbra, Coimbra, Portugal, (4)Servigo de Genética Médica, Centro Hospitalar e Universitario

de Coimbra, Coimbra, Portugal
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Background: Autism spectrum disorder (ASD) is a challenging neurodevelopmental disorder, with a multifactorial origin and a complex inheritance. Studying proven
susceptibility genes and working on clinical endophenotypes is needed to define more valid genotype-phenotype relationships. PTEN is a tumor suppressor gene
whose inactivation results in upregulation of the PI3K/AKT signaling pathway, affecting multiple cellular processes, namely cell growth and proliferation. PTEN germline
mutations are associated with tumor susceptibility and neurodevelopmental disorders such as autism. They have been reported in up to 20% of children diagnosed with
ASD and major macrocephaly. Studies have emphasized macrocephaly as a consistently encountered clinical finding amongst ASD, estimated in about 15%. Hence, a
PTEN mutation testing is a major consideration in cases of ASD and macrocephaly.

Objectives: To report a subset of individuals with a PTEN germline mutation and both ASD and macrocephaly.

Methods: We describe three Caucasian-portuguese patients, two male, with current ages 5, 7 and 13 years old, with a diagnosis of ASD (positive score for both ADI-R
and ADOS, and fulfilment of DSM-5 criteria) and macrocephaly (ranging from +3SD to +4SD). Moreover, these ASD children underwent intellectual and functional
adaptive evaluations with Griffiths Mental Development Scale and Vineland Adaptive Behaviour Scale (VABS), respectively. Besides PTEN molecular analysis, genetic
testing was performed to rule out other medical conditions.

Results: Our findings revealed significant phenotypical heterogeneity. Three PTEN mutations were found: a missense variant ¢.737C>T (p.Pro246Leu) heterozygous in
exon 7 (Patient 1), a de novo duplication in exon 6 [c.493-?_634+7?(2)] (Patient 2), and a missense mutation ¢.359C>A (p.Ala120GIu) heterozygous in exon 5 (Patient
3). Brain Magnetic Resonance Imaging showed enlarged perivascular spaces and white matter abnormalities of both cerebral hemispheres (Patient 1) and had no brain
alterations in the other two subjects. All the three ASD subjects had moderate to severe intellectual disability and VABS functional adaptive profiles were lower than the
expected for their age (ranging from -2SD (Patient 2) to -3SD (Patients 1 and 3). Noteworthy, all patients have already initiated cancer risk surveillance.

Conclusions: We report concordant data with contemporaneous investigation on the field and add a novel mutation, not yet described, with clinical evidence strongly
pointing to the pathogenicity of this variant. We also intend to present functional studies that are being done. A multidisciplinary cancer surveillance regimen extended
to adulthood is mandatory in all cases of PTEN mutation. Additional research in ASD patients with known PTEN mutation etiology is necessary to enhance knowledge
and disclose the full potential of target therapeutics in this neurobehavioral syndrome.

108.150 Placental DNA Methylation in Relation to Maternal Periconceptional Prenatal Vitamin Use and Child Outcomes in the Marbles Prospective
Autism Study

Y. Zhu', J. M. LaSalle?, D. I. Schroeder?, P. Krakowiak*, C. E. Mordaunts, K. W. Dunaway?®, F. K. Crary?, C. K. Walker, S. Ozonoff’, |. Hertz-Picciotto? and R. J.
Schmidt?, (1)University of California, Davis, Davis, CA, (2)University of California at Davis, Davis, CA, (3)University of California Davis, Davis, CA, (4)UC Davis,
Sacramento, CA, (5)Center for Children's Environmental Health, University of California, Davis, Davis, CA, (6)University of California, Sacramento, CA, (7)Psychiatry
and Behavioral Sciences, University of California, Davis, MIND Institute, Sacramento, CA

Background: Placental tissue, usually discarded at birth, is a potential rich source of for epigenetic biomarkers that the interface of genetic risk and in utero exposures
in autism spectrum disorders (ASD). In addition, maternal use of prenatal vitamins containing the methyl donor folic acid could alter placental methylation in persistent
ways that influence neurodevelopment, especially during a period of dynamic methylation and reprogramming around conception. Compared with other human tissues,
placenta contains partially methylated domains (PMDs) that are more similar to oocytes and pre-implantation stages of development.

Objectives: This study was designed to identify regions of differential DNA methylation in placenta from a prospective ASD study in high-risk families. We also studied
the relationship between maternal prenatal vitamin use and DNA methylation.

Methods: MARBLES (Markers of Autism Risk in Babies-Learning Early Signs) study involves families with at least one child with ASD so subsequent children were at
significantly higher risk (nearly 18%) of having another autistic child and were planning another pregnancy. Mothers were interviewed about prenatal vitamin use during
a new pregnancy. Placentas were collected for the younger siblings who were followed until they were 3 years old and clinically diagnosed with ASD or typical
development (TD). MethylC-seq was performed on DNA isolated from 20 ASD and 21 TD male placentas using lllumina next-generation sequencing on HiSeq 2000
machine with one sample per lane using single-end 100 bp sequencing. We identified differentially methylated regions (DMR) using the DMR finder approach based on
bsseq R package.

Results: Two DMRs showed significant differences after FDR correction between ASD and TD selected by DMR finder based on MethyC-seq data and validated by
pyrosequencing (Fig. 1). One DMR that was hypomethylated in ASD compared with TD showed a positive association between prenatal vitamins taken during the first
pregnancy month and percent methylation. The other DMR was hypermethylated and its methylation tended to be negatively associated with prenatal vitamin intake.
Both DMRs were also associated with Mullen Scales of Early Learning on four subscales categories (Visual Reception, Fine Motor, Receptive Language and
Expressive Language) and the Early Learning Composite (Fig. 2).

Conclusions: This relatively small study of DNA methylation differences in placental samples from the MARBLES prospective study identified two high confidence
DMRs that could be useful in assessing risk for ASD at birth and determining the impact of maternal prenatal vitamin usage on ASD occurrence in offspring.

108.151 Possible Maternally Acting Gene Alleles (MAGASs) in Autism
W. G. Johnson', S. Buyske? and E. S. Stenroos?, (1)661 Hoes Lane, Rutgers University, Piscataway, NJ, (2)Statistics Dept, Rutgers University, Piscataway, NJ,
(3)Neurology, Rutgers-RWJMS, Piscataway, NJ

Background: A Maternally Acting Gene Alleles (MAGAs) may act in maternal tissues prenatally to alter fetal environment or in the developing embryo prior to the
maternal — zygote transition altering development and affecting offspring phenotype, independently of whether or not they are inherited by the fetus. At least 169
MAGAs have been reported, mostly in neurodevelopmental disorders.

Objectives: A Here, we carried out an analysis of possible MAGASs in SSC trios.

Methods: A We used families of the Simons Simplex Collection (SSC) Version 14 that were largely genotyped on the Illumina Human 1M duo array for imputation of un-
genotyped SNPs and subsequent analysis using the Weinberg log-linear method through a convenient implementation in EMIM.

Results: One SNP, while not reaching genome wide significance, was of particular interest. SNP rs6482968, Chr10:129525038, 5’ of FOXI2 gave a corrected p-value of
1.02E-6 with a large number of SNPs in strong LD (r2 > 0.80) and below p-value 1.00E-4, a threshold used for suggestive results.

Conclusions: FOXI2, which belongs to the forkhead-box (FOX) superfamily of transcription factors makes an interesting candidate for a maternally acting allele. It has
been reported in a model system that Foxi2 derived from maternal mRNA is an activator of zygotic Foxi7e, an important factor in the early expression of ectoderm
specific genes and so may be important in the maternal-zygotic transition. FOXI2 and the gene region have been previously implicated in autism. It has been implicated
in Expression quantitative trait loci mapping (eQTLs) in autism. Additionally, CNV's that span this region have been described in individuals with developmental
disorders including autism spectrum disorder. This large group of SNPs may represent a haplotype but since the Weinberg method looks at asymmetries in paternal vs.
maternal transmissions, it can not be excluded that our results may be due to maternally derived CNV's. A different SNP 5’ to FOXI2 and our index SNP gave a p-value
of 7.66E-05 in a case GWAS analysis. Others have reported increased FOXI2 mRNA levels in post mortem autism brains. This may suggest that it acts both maternally
and in her child. Other forkhead genes have also been implicated in autism such as FOXP2. Last, it has been reported that FOXI2 is a target for 3 miRNA's previously
implicated in autism. Follow up studies are needed to confirm these results.
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108.152 Prenatal Air Pollution Exposure and Cord Blood DNA Methylation in the Early Autism Risk Longitudinal Investigation (EARLI)

J. I. Feinberg’, K. M. Bakulski?, C. Ladd-Acosta’, S. C. Brown', L. A. Croen3, |. Hertz-Picciotto?, C. J. Newschaffers, A. P. Feinbergb, M. D. Fallin” and H. E. Volk',
(1)Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (2)University of Michigan School of Public Health, Ann Arbor, Ml, (3)Kaiser Permanente Division
of Research, Oakland, CA, (4)University of California at Davis, Davis, CA, (5)Drexel University A.J. Drexel Autism Institute, Philadelphia, PA, (6)Johns Hopkins
University, Baltimore, MD, (7)Department of Mental Health, Johns Hopkins School of Public Health, Baltimore, MD

Background: Several epidemiological studies have shown associations between prenatal exposure to environmental contaminants such as air pollution and an
increased risk for autism spectrum disorder (ASD) and adverse neurodevelopment in children. While the underlying biological mechanisms of these exposures in
relation to disease risk are not well characterized, it is possible that epigenetic mechanisms such as DNA methylation can mediate the effects of prenatal exposures on
neurodevelopmental outcomes.

Objectives: Our work seeks to investigate associations between prenatal exposure to criteria air pollutants (particulate matter less than 2.5 (PMz5) and 10 microns in
diameter (PM1o), nitrogen dioxide (NO2) and ozone (Os)) and DNA methylation at birth in order to identify and characterize potential biological mechanisms that might
explain the observed relationships between air pollution exposure and increased ASD risk.

Methods: DNA was extracted from 175 umbilical cord blood samples from babies born in the ASD enriched-risk pregnancy cohort, the Early Autism Risk Longitudinal
Investigation (EARLI), at 4 different study sites (Drexel University, University of California Davis & MIND Institute, Johns Hopkins University, and Kaiser Permanente in
Northern California). Genome-wide DNA methylation was then assessed using the lllumina Infinium HumanMethylation450 bead chip array (450k). We assigned
prenatal exposure to ambient levels of criteria pollutants for each pregnancy address location reported by EARLI mothers based on data collected from the
Environmental Protection Agency’s AirNOW monitoring network using inverse distance weighting. We performed single-site and region-based statistical analyses to
identify genomic locations showing differential methylation associated with exposures. We further examined if such differences are associated with ASD phenotype.
Results: Air pollution exposure and methylation data were available for 158 cord blood samples. We report the top-ranked differentially methylated regions and
individual CpG loci and explore the potential functional implications of these genomic sites in relation to ASD risk and neurodevelopment.

Conclusions: Our work helps to describe environmental exposure biology generally and also how in utero exposure to air pollution might contribute to the etiology of
ASD and neurocognitive development.

108.153 Prioritization of ASD-Associated Genes By Variant Annotation Identifies Trends in Genetic Variant Discovery
E. Larsen’, W. Pereanu? and S. B. Basu?, (1)MindSpec Inc., McLean, VA, (2)Mindspec, Inc., McLean, VA

Background:

The search for genetic causes of autism spectrum disorders (ASD) has led to the identification of hundreds of genes containing thousands of variants that differ in their
mode of inheritance, effect size, and frequency in cases and controls, and exhibit a broad range of putative functional effects. These data are richly annotated in AutDB
(also known as SFARI Gene), an open-access database for ASD-associated genetic variation.

Objectives:

We previously described a scoring algorithm for the prioritization of candidate genes based on the cumulative strength of evidence from each ASD-associated variant
curated in AutDB. Here, we present the results using an expanded and up-to-date dataset of ASD-associated variants.

Methods:

A total of 1176 annotated research articles were analyzed to generate a dataset of 3557 ASD-associated rare variants and 861 ASD-associated common variants
distributed across 787 candidate genes (September 2016 data freeze). Under our algorithm, each individual variant is manually annotated with multiple attributes
extracted from the original report, followed by score assignment using a set of standardized scoring parameters that were summed up to yield a single score for each
gene in the database. We also performed a time-course analysis of ASD-associated gene scores to identify trends in rare and common variant discovery and assess
how newly discovered variants affected the scores of the genes in which they were identified.

Results:

We observed remarkable variation in gene scores resulting in a distribution with a mean gene score of 23.53 + 38.73. We were able to identify a set of 14 high
confidence candidate genes with scores deviating more than two standard deviations (SDs) from the mean score of all genes. The gene scores generated by our
approach once again significantly correlated with other ASD candidate gene ranking systems, including the expert-mediated SFARI Gene scoring initiative and gene
prioritization based on Transmission and De Novo Association (TADA) analysis of ASD cohorts. Finally, time course analysis of ASD-associated gene scores identified
a subset of candidate genes that showed a marked increase in gene score based on the identification of novel genetic variants in those genes.

Conclusions:

Altogether, our scoring algorithm continues to provide a framework for assessment of diverse types of ASD-associated genetic variants that are likely to be important
for defining the genetic risk architecture of ASD.

108.154 Quantification of FMRP in Human and Mouse Tissues By Capture Immunoassay

W. T. Brown', G. LaFauci?, T. Adayev?, R. Kascsak®, R. Kascsak®, C. Dobkin® and S. Nolin®, (1) Human Genetics, NYS Institute for Basic Research in DD, Staten
Island, NY, (2)Developmental Biochemistry, NYS Institute for Basic Research in Developmental Disabilities, Staten Island, NY, (3)Developmental Biochemistry, NYS
Institute for Basic Research in Develpmental Disabilities, Staten Island, NY, (4)Develpmental Biochemistry, NYS Institute for Basic Research in Develpmental
Disabilities, Staten Island, NY, (5)Human Genetics, NYS Institute for Basic Research in Developmental Disabilities, Staten Island, NY, (6)Human Genetics, NYS

Institute for Basic Research in Develpmental Disabilities, Staten Island, NY
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Background: The Fragile X syndrome is a leading inherited cause of ASD. The Fragile X syndrome is due to mutations of the FMR1 gene that result in the lack of gene
expression and the loss of its gene product the fragile X mental retardation protein (FMRP).

Objectives: To develop a screening test for FMRP.

Methods: We have developed a rapid, highly sensitive method for quantifying FMRP from dried blood spots and lymphocytes. This assay uses new FMRP antibodies,
a human specific mAb 6B8 (Biolegend) and rabbit polyclonal R477, a bacterially expressed abbreviated FMRP standard, and a Luminex platform to quantify FMRP.
Results:

The assay readily distinguishes between samples from males with fragile X full mutations and samples from normal males. It also differentiates mosaic from non-
mosaic full-mutation male samples. We have employed the assay to screen 2000 newborn dried blood spots (DBS) and present their distribution. We also applied the
assay in a retrospective study of 76 newborn DBS that had been stored for an extended period and included full mutation males as well as normal individuals. We were
able to correctly identify all 5 known male fragile X positive cases among samples stored up to 47 months. Variable amount of FMRP are detected in typical individuals.
In DBS samples, normalization of FMRP levels to the number of leukocytes reduced this variability and could allow to distinguish premutation carriers from typical
individuals.

Using human and mouse detecting mAb 5C2 (Biolegend) and R477, we have also developed a similar immunoassay for the quantification of Fmrp in mouse tissues.
This assay was used to quantify Fmrp in the brainstem, cerebellum, hippocampus, and cortex two strains of mice (C57BL and FVB) in seven and ten week-old animals,
showing developmental variations exist.

Conclusions: A rapid qualitative assay has been developed for the diagnosis of Fragile-X Syndrome. This sensitive assay allows for the screening of newborn infants
using routinely collected dried blood spots. The assay will also allow further studies on variations of mouse Fmrp expression in different models and organs.

108.155 Role of ANK2 in Autism Spectrum Disorder
R. Bina', J. Li", B. Fregeau’, K. A. Dies?, M. Martyn3 and E. Sherr*, (1)Neurology, UCSF, SF, CA, (2)Neurology, Boston children's hospital, Boston, MA, (3)Hospital
Infantil Sabara, S&o Paulo, Brazil, (4)UCSF, San Francisco, CA

Background:

ANK2 encodes a member of the ankyrin family of proteins (Ankyrin B) that link integral membrane proteins (e.g. L1CAM) to the underlying spectrin-actin cytoskeleton.
Ankyrins play key roles in activities such as cell motility, activation, proliferation, cell-cell contact and the maintenance of specialized plasma membrane domains. Loss-
of-function variants in ANK2cause a dominantly-inherited cardiac arrhythmia with increased risk for sudden cardiac death, initially termed type 4 long QT Syndrome,
and more recently renamed the “Ankyrin-B” Syndrome. Recent next generation DNA sequencing projects in autism spectrum disorder (ASD) cohorts (the Simons
Simplex Collection) have revealed several heterozygous de novo ANK2 missense and nonsense mutations marking ANK2 as a ‘high-confidence’ autism candidate
gene. Additionally, our lab has identified individuals with ANK2 sequence changes who not only have cognitive and behavioral deficits, but also have abnormalities of
the corpus callosum. These genetic findings highlight the importance of ANK2 in neurodevelopment, but how mutations in ANK2 lead to these brain disorders is still
unknown.

Objectives:

To determine the interaction between ANK2 and L1CAM and its role in ASD development and abnormalities of the corpus callosum.

Methods:

whole genome sequencing and breaking point analysis were performed in a patient with a balanced chromosomal translocation t (4; 8) (q25; g23), quantitative PCR
and Western blot were used to compare ANK2 and L1CAM expression among ASD patients from the SSC cohort. Immunohistochemistry (IHC) was used to show
overlapping expression pattern of ANK2 and L1CAM during corpus callosum development in mouse.

Results:

We reported an expected and significant decrease in expression of ANK2 mRNA and protein in patient compared to control PBMC'’s. We also investigated the
abundance of the neuronal adhesion protein, L1CAM. We found that L1CAM protein abundance is decreased in patients with ANK2 mutations (one with a balanced
chromosomal translocation through ANK2 t (4; 8) (925; g23), and in two other ASD patients with nonsense mutations in ANK2) and that L1CAM expression is rescued
after transient transfection of ANK2 into a cell line from one patient carrying a nonsense mutation in ANK2.

Conclusions:

Our results suggest that disruption of the normal interaction and balance between ANK2 and L1CAM may play an important role in ASD and other neurodevelopmental
disorders such as agenesis of the corpus callosum (ACC). Moreover, this linkage between ACC and ASD has implications for the mechanistic overlap for these two
groups of disorders.

108.156 Sexually Dimorphic Regulation of Norepinephrine Projection Neurons:A Transcriptional Profiling of Mouse Locus Coeruleus
B. Mulvey' and J. Dougherty?, (1)Washington University in St. Louis, St. Louis, MO, (2)Genetics, Washington University School of Medicine, St. Louis, MO
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Background: A number of neuropsychiatric diseases demonstrate sex-biased incidence, including ADHD and autism. The locus coeruleus (LC), which sends
noradrenergic projections throughout the brain, is known to demonstrate sex-specific responses to stress-related molecules like corticotropin-releasing factor at both
cellular and behavioral levels (Curtis et al 06, Bangasser et al 16). Moreover, the engrailed-2 (En2) knockout mouse—an animal model for autism spectrum disorders—
has been demonstrated to have sex specific deficiencies in norepinephrine signaling (Genestine et al 2015). However, the full extent and clinical significance of sex
differences in the LC have not been defined. We employed Translating Ribosome Affinity Purification (TRAP) to selectively profile the transcriptome of mouse LC,
providing a new look into the breadth of—and cellular functions implicated by—sex-specific gene expression in the LC.

Objectives:
1. Identify genes whose expression is unique to the LC (among hindbrain cells).
2. Identify genes expressed in a sex-specific manner within the mouse LC.
3. Verify expression patterns using existing resources, as well as immunohistochemistry (IHC) and in-situ hybridization (ISH).
4. Identify functional consequences of sex-specific gene expression.

Methods: TRAP utilizes transgenic mice expressing a GFP-tagged ribosomal subunit under the control of a cell-type specific promoter (in this case, the Sic6a2, aka
NET, the norepeniphrine transporter). Affinity purification of GFP-conjugated ribosomes from brain homogenate allows for collection of MRNAs being translated at the
time of collection in the LC, and subsequent quantification—for analysis of cell-type specific gene expression and comparison of cell-type specific expression between
the sexes. Using the Allen Brain Atlas, IHC, and ISH, and electrophysiology, we validate our findings of LC-specific gene expression.

Results: We identified 188 transcripts enriched in the LC compared to the rest of the hindbrain, and validated these with independent methods. Moreover, we identified
84 transcripts significantly enriched in female LC, and 75 enriched in male LC, suggesting broad mechanisms of sex-specific gene expression and cellular function. In
contrast, we find almost no (10 total) genes with sex-specific expression in TRAP of serotonergic neurons, indicating the LC is strikingly dimorphic by comparison.
Among the genes we found to be both LC-specific and differentially expressed (>2-fold enriched in females) was a prostaglandin receptor, Ptger3. Electrophysiology of
LC neurons in the presence of a Ptger3 agonist, sulprostone, revealed a robust response of female LC neurons compared to male LC neurons.

Conclusions: A comprehensive analysis of gene utilization has not been performed on the LC. Here, we identify transcripts uniquely expressed in LC and demonstrate
that the LC has robust of sex differences, which may underlie sexually dimorphic behaviors in LC related functions such as response to stress, novelty, and attention.
Moreover, this work raises the question of whether dimorphic regulation of the norepinephrine signaling in the brain might affect dosing and efficacy of noradrenergic
drugs in the treatment of neurodevelopmental and psychiatric diseases. Finally, we have discovered a receptor that may be used to alter noradrenergic signaling in a
sex specific manner.

108.157 The Challenge of Whole Exome Sequencing As a Molecular Diagnosis for ASD

M. R. P. Bueno, T. Almeida?, D. P. Moreira’, S. A. Ezquina®, G. L. Yamamoto® and E. C. Zachié, (1)Universidade de sao Paulo-USP, Sao Paulo, Brazil, (2)Centro de
Pesquisas sobre o Genoma Humano e Células-tronco (CEGH-CEL), Instituto de Biociéncias, Universidade de Sdo Paulo, S&o Paulo, Brazil, S&o Paulo, Brazil,
(3)Universidade de Séo Paulo, Sao Paulo, Brazil, (4)Centro de Pesquisas sobre o0 Genoma Humano e Células-tronco (CEGH-CEL), Instituto de Biociéncias,
Universidade de Séo Paulo, S&o Paulo, Brazil, (5)Instituto de Biociéncias, Universidade de S&o Paulo, Sdo Paulo, Brazil, Sdo Paulo, Brazil, (6)Instituto de Psicologia,

Universidade de S&o Paulo, Sao Paulo, Brazil, SGo Paulo, Brazil

Background: The search for an objective diagnosis for autism spectrum disorder (ASD) is a major concern of the scientific community. The availability of new
molecular tests increased the expectations for an etiologic diagnosis of ASD. Nowadays, it would be expected that these tests would allow a conclusive result in about
20-30% of the cases. Whole exome sequencing (WES) are being offered as an approach for ASD diagnosis, but because of the amount of data and difficulties in
interpreting the clinical significance of the variants in most situations it is a challenge to prioritize variants and return a final conclusive report for the family. In this
context to determine the actual power of the WES as a diagnostic test is imperative.

Objectives: To investigate the specificity and sensitivity of WES as a molecular test for ASD.

Methods: 40 individuals with ASD, 115 individuals with other clinical diagnosis than ASD and 609 higid individuals with more than 60 years old. The sequencing was
made with lllumina’s platform and alignment were performed with bwa and variant calling for ASD and 115 control samples (OSC) together with Unified Genotyper from
GATK, and the 609 control(HSC) were called separately with the same software. Annotation was performed with ANNOVAR and internal pipelines. The variants were
filtered for 243 genes present in SFARI database from the three first categories and syndromic. Variants of Low Quality, outside exonic regions, genotype calling under
99, and minor alelle frequency inferior to 0,3 were removed from the analysis. Variants were separated by frequency in 3 groups, above 0.05, between 0.05 and 0.01
and below 0.01. Each individual had their variants accounted and prioritized, loss-of-function (LoF) variants (frameshift, stopgain/loss and splicing site) were divided
into two groups, one considering all the variants in the SFARI genes, and other taking into account the EXAC LoF intolerance genes, creating a subset of 151 genes
from SFARI. Missense variants were prioritized using SPRING software, and only those variants with p-value below 1.10-2, were included. False positive and false
negative rates were calculated for each type of variants and ROC curves were plotted.

Results: There were no difference in the mean number of LoF (ASD: mean 6.01, sd 6.31; OSC: mean 6.90, sd7.10; HSC: mean 5.92, sd5.06), EXAC LoF (ASD: mean
3.69, sd 4.01; OSC: mean 4.17, sd 5.01; HSC: mean 3.60,sd 3.93), and missense variants between the groups (ASD:mean 6.07, sd 3.34; OSC: mean 6.44, sd 3.66;
HSC: mean 6.59, sd 3.49). The false positive rates and false negative rates for all the groups were above 50%. The area under de ROC curve were very close to 0,5 in
all occasions.

Conclusions: The prioritized methods chosen above were not sufficient to discriminate between individuals with ASD and controls. Further studies must be completed
in order to create an effective analysis for WES in patients with ASD. Research supported by FAPESP-CEPID, CNPq, INCT.

108.158 The Feature Landscape of Autism Risk Genes Indicates Their Enrichment in Developmental Regulation
E. L. Casanova’, A. E. Switala? and M. F. Casanova?, (1)University of South Carolina, School of Medicine, Greenville, SC, (2)University of Louisville, Louisville, KY,

(3)University of South Carolina School of Medicine, Greenville, SC
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Background: While there have been many studies investigating the functional enrichment of classes of autism risk genes, few have studied their structural
commonalities as an additional indicator of function.

Objectives: The purpose of this study is to investigate characteristic features of autism risk genes in order to better understand the function and evolutionary history

of conserved elements and features of these genes.

Methods: Utilizing various bioinformatics approaches, we have studied commonalities across different genomic features, such as gene length, protein complexity, and
intronic regulatory content.

Results: We find that autism risk genes tend to be highly conserved and have low allelic variability (i.., low mutation tolerance). In addition, compared to whole genome
control (WGC), these mutation-intolerant genes display long gene length, long peptides indicative of enriched protein complexity, increased numbers of transcript
variants, and enrichment of both intronic conserved noncoding elements (CNE) and transposable elements. These latter two features in particular are likely indicative of
complex internal regulatory content in these autism risk genes. Most of the structural and functional features investigated here typify gene classes involved in the
regulation of development and transcription, as has been reported in previous studies such as Sironi et al (2005).

Conclusions: As we have shown here, gene function is reflected, not only in the structure of the protein, but the structure of the gene as well. From this vantage point,
we add further support to the growing body of evidence that suggests that autism risk genes of major effect are enriched in developmental regulation and transcription,
both of which help to control the timing of neurogenesis, migration, neuritogenesis, synaptogenesis, and ongoing plasticity (Casanova et al., 2016).

108.159 The Genetic Architecture of Autism Spectrum Disorders in the Faroe Islands

C. Carton'2, G. Huguet', A. Mathieu?, J. Buratti®, A. Boland*, D. Bacq?, J. Halling®, G. Andorsdcttirs, C. S. Leblond"2, M. T. Bihoreau?, V. Meyer*, J. F. Deleuze?, E.
Billstedt?, T. Bourgeron?® and C. Gillberg’, (1)Institut Pasteur, Paris, France, (2)Université Paris Diderot, Paris, France, (3)Hopital Pitié-Salpétriére, Paris, France,
(4)Centre National de Génotypage, Evry, France, (5)Clinical Pharmacology, Faculty of Health Sciences, Institute of Public Health, University of Southern Denmark,
Odense, Denmark, (6)Genetic Biobank of the Faroe Islands, Torshavn, Faroe Islands, (7)Gillberg Neuropsychiatry Centre, Gothenburg, SWEDEN, (8)Neuroscience,
Institut Pasteur, Paris, France

Background:

Autism spectrum disorders (ASD) are a group of neuropsychiatric disorders characterized by deficits in social communication, as well as presence of restricted
interests, stereotyped and repetitive behaviors. The biological causes of ASD remain largely unknown mostly because of the clinical and genetic heterogeneity of this
complex condition.

Objectives:

This project aims to characterize the genetic architecture of ASD in the Faroe islands located between the Norwegian Sea and the North Atlantic Ocean, approximately
half distance from Norway and Iceland.

Methods:

We obtained the genetic profiles of 380 individuals from the Faroe Islands (36 patients with ASD, 129 relatives and 215 controls) using genome-wide genotyping of >5
millions SNPs and whole-exome sequencing.

Results:

We first analysed the contribution of de novo mutations (CNVs, SNVs and indels) in 28 patients with ASD. For 3 patients, we identified de novo mutations in known
ASD-risk genesloci : 1 22q11.1 deletion, 1 deletion of NRXN1, and 1 damaging MECP2 missense mutation. We also identified inherited rare exonic CNVs and SNVs
altering genes previously associated with ASD (ADNP, BCL9, IMMP2L, TBL1X, TBL1XR1, ACACA, ROBO1, RARS2 and ALDH3A2). As expected, we observed a
relatively higher homozygosity compared to other world-wide populations (P<0.0001). Interestingly, patients with ASD had a slightly higher inbreeding coefficient
compared with controls (Fasp=0.007; Fcontrois= -0.004; P=0.0002), suggesting that, in a subset of patients, recessive mutations could contribute to the increase risk of
having ASD. In a consanguineous family, we found a rare homozygous missense variant affecting KIRREL3, a member of the nephrin-like protein family. Finally, our
analysis also revealed new compelling candidate genes for ASD such as IQSEC3, a guanine nucleotide exchange factor highly expressed in the brain, RIMS4, a key
regulator for neuronal arborisation and SMG7, a gene involved in mRNA non-sense mediated decay.

Conclusions:

In summary, we identified deleterious mutations in known ASD-risk genes in 36% of the patients indicating that the genetic architecture of ASD in the Faroe Islands
might not be very different from other populations. Remarkably, recessive mutations might not increase dramatically the risk of ASD in the genetic isolate. Further
analyses are currently in progress to better understand the interplay between the common and the rare variants in the susceptibility and the severity of ASD in these
patients.

108.160 The Genetics of Educational Attainment, Autism, and Schizophrenia Show Points of Convergence
V. Warrier', R. A. Bethlehem? and S. Baron-Cohen?, (1)University of Cambridge, Cambridge, England, United Kingdom, (2)Department of Psychiatry, University of
Cambridge, Cambridge, UNITED KINGDOM, (3)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom

Background: Different studies have identified a link between educational attainment and psychiatric conditions like schizophrenia and autism. Biologically, this
relationship can be construed in terms of two different but not necessarily mutually exclusive hypothesis: Genes for educational attainment (edu genes) are more
frequently mutated in conditions like schizophrenia and autism, or genes for educational attainment interact with downstream risk pathways for autism and
schizophrenia.

Objectives: Here, we investigate both the hypothesis using summary data available from large genome-wide association studies and transcriptome studies.
Methods: We examine the relationship between genes robustly associated with edu genes and genes and pathways implicated in autism and schizophrenia. We use
genes previously identified for educational attainment using DEPICT, thereby restricting our analysis to Single Nucleotide Polymorphisms (SNPs) with P < 1x10-5. We
investigate if these genes are signficantly enriched in transcriptional modules for schizophrenia, autism, and general cognition.

Results: We show that edu genes are highly intolerant to loss of function and are enriched in a gene-coexpression module for cognition. We identify that genes for
educational attainment are more frequently mutated in autism and developmental disorders than expected by chance. We also find evidence for enrichment of edu
genes in a module dysregulated in schizophrenia.

Conclusions: In conclusion, our results highlight a role for edu genes in both upstream and downstream hypotheses.

108.161 Towards a Pathway Driven Clinical-Molecular Framework for Classifying Neurodevelopmental Disorders

C. A. Ziats" and M. N. Ziats?, (1)Neurological Surgery, University of Michigan, Ann Arbor, MI, (2)Internal Medicine, University of Michigan, Ann Arbor, MI
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Background:

The current clinical classification system of neurodevelopmental disorders is outdated, offering little insight into the molecular pathophysiology of disease that would
guide targeted treatment. Neurodevelopmental disorders share common molecular and cellular pathways of dysregulation and recently, there has been a move toward
gene-specific classification of neurodevelopmental disease, however, classification at this level of detail is not immediately clinically useful.

Objectives:

A ToA propose an intermediate classification scheme based on molecular and cellular pathways and their clinical features.

Methods:

We compiled a list of all OMIM genes and syndromes with the keywords ‘autism’ and ‘epilepsy or seizure’ and used gene set enrichment analysis to determine shared
pathways significantly over-represented among this set of genes (with Benjamini-corrected p-value < 0.05). We manually curated all one-hundred twelve OMIM entries
into molecular pathways, and then compared the clinical features of syndromes within these pathways.

Results:

Ninety-eight of one-hundred twelve OMIM entries curated enriched for one of three pathways: transcriptional regulation, molecular transport, or cellular synaptic
function. Transcriptional regulation was the most commonly enriched pathway (n=50), and included 23 recognized syndromes. Syndromes enriching for the
transcriptional regulation pathway had the highest incidence of systemic symptoms (n=20/23), the molecular transport group had the highest incidence of psychiatric
symptoms (n=5/6), and the cellular transport pathway the highest incidence of motor symptoms (n=11/13).

Conclusions:

A classification system such as this would allow clinicians to leverage the expanding genetic information in a clinically-actionable manner, providing information about
disease pathophysiology and be used to guide treatment and influence the development of new therapies.

108.162 Transcriptome Analysis in Neuronal Cells of an Autistic Patient with 17p13.3 Duplication: Identification of Upregulation of Ywhae and Crk and
Possible Contributor Factors for Penetrance.

K. Griesi-Oliveira’2, M. S. Fogo'2, A. M. Suzuki?, A. G. Morales?, O. J. Sosa?, S. A. Ezquina?, D. P. Moreira?, S. S. Costa?, C. Rosenberg?, E. M. Reis® and M. R. P.
Bueno?, (1)Albert Einstein Hospital, Sao Paulo, Brazil, (2)Centro de Pesquisas sobre 0 Genoma Humano e Células-tronco (CEGH-CEL), Instituto de Biociéncias,
Universidade de Sé&o Paulo, S&o Paulo, Brazil, (3)Departamento de Bioquimica, Instituto de Quimica, Universidade de S&o Paulo, Sdo Paulo, Brazil

Background: Duplications in chromosomic region 17p13.3 have been identified in individuals with autism spectrum disorders (ASD) and intellectual disability (ID).
However, 17p13.3 duplication carriers present incomplete penetrance and significant variability of the phenotype, suggesting that other genetic and/or environmental
factors might be necessary for clinical manifestation. Association of genes in this region to ASD and ID, particularly YWHAE and CRK, is based on analysis of
overlapping duplications and some sporadic functional studies showing the relevance of such genes to neurodevelopment, but no study has been conducted using the
cells of the patients so far.

Objectives: In this study, we aimed to investigate the consequences of 17p13.3 duplication for gene expression using neuronal cells derived from an autistic individual,
as well as to explore other possible factors that might be contributing for the penetrance of the phenotype in this individual.

Methods: Array-CGH was used to identify and delineate the boundaries of the duplication. Induced pluripotent stem cells (iPSC) were derived from stem cells from
exfoliated teeth from the patient and 6 controls, and next differentiated in neuronal progenitor cells (NPCs) and neurons. We generated transcriptome data of these
cells as well as exome data from DNA obtained from patient’s peripheral blood cells.

Results: A We have identified an autistic individual that harbors a de novo 345kb duplication in 17p13.3, spanning the genes ABR, BHLHA9, TUSC5, YWHAE, CRK
and MYO1C. In accordance to phenotypic descriptions of other patients with duplications of similar size and location, the current case present only mild learning
disabilities and mild autistic features. Our transcriptome analysis revealed 65 differentially expressed genes in patient's NPCs compared to control NPCs, among which
YWHAE and CRK was found as upregulated. We then searched for rare potential pathogenic variants in the remaining 63 differentially expressed genes, aiming to find
other genetic alterations that could contribute for the penetrance of the phenotype. Interestingly, we identified a rare stop codon mutation in a downregulated gene,
NGDN, which codifies an EIF4E-binding protein that regulates translation during nervous system development. Indeed, comparing genotypes found in exome and
RNAseq data, we could identify a bias in the expression towards the normal allele, indicating the existence of RNA decay. Investigation of YWHAE, CRK and

NGDN expression levels in the iPSC-derived neurons from the patient confirmed the same changes observed in NPCs.

Conclusions:

Our results add further support for the role of YWHAE and CRK for the manifestation of neurodevelopmental disorders presented by 17p13.3 duplication carriers. Also,
we suggest that a loss of function mutation in NGDN may acts as the second hit necessary for the penetrance of ASD in the presence of 17p13.3 duplication.

108.163 Umbilical Cord Blood Androgen Related Gene Expression and Risk of Autism Spectrum Disorder in an Enriched Pregnancy Cohort

K. M. Bakulski', B. Y. Park?, J. I. Feinberg?, L. A. Croen?, I. Hertz-Picciotto®, C. Ladd-AcostaS, C. J. Newschaffer’, H. E. Volké and M. D. Fallin®, (1)University of
Michigan School of Public Health, Ann Arbor, MI, (2)Johns Hopkins Bloomberg School of Public Health, Baltimore,, MD, (3)Johns Hopkins University, Baltimore, MD,
(4)Kaiser Permanente Division of Research, Oakland, CA, (5)University of California at Davis, Davis, CA, (6)Johns Hopkins Bloomberg School of Public Health,

Baltimore, MD, (7)Drexel University A.J. Drexel Autism Institute, Philadelphia, PA, (8)Department of Mental Health, Johns Hopkins School of Public Health, Baltimore,
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Background: Autism spectrum disorder (ASD) affects more than 1% of children in the United States. The male-to-female ASD prevalence ratio is roughly 4:1, but the
biological mechanisms are poorly understood. An explicit focus on etiologic pathways underlying this sex difference, such as the hormonal in uteroenvironment, may
help elucidate causes of ASD.

Objectives: To examine the relationship between androgen levels and RNA expression in cord blood and the relationship to ASD diagnosis at 36-months.

Methods: Genome-wide RNA expression was measured in 155 cord blood samples from the Early Autism Risk Longitudinal Investigation (EARLI), an enriched-risk
pregnancy cohort of families with a child previously diagnosed with ASD. Families were recruited from 4 study sites (Drexel University, University of California Davis &
MIND Institute, Johns Hopkins University, and Kaiser Permanente in Northern California). RNA expression was assessed using the Affymetrix Human Gene 2.0
array. Cord blood androgen levels (testosterone, androstenedione, dehydroepiandrosterone) were also measured. Standard RNA data quality control and RMA
normalization pipelines were implemented. Surrogate variable analysis was used to adjust for potential cell-type and batch effects. We tested for gene expression
differences by androgen levels stratified by sex. We further examined whether expression of androgen related genes, including steroidogenic pathway genes related to
androgen synthesis and degradation, were associated with ASD risk. ASD diagnosis at 36-months and cord blood RNA and androgen data were available in 116
samples (20 ASD, 46 non-typical development, and 50 typical development).

Results: Cord blood gene expression differences between typically developing children and children with ASD did not reach genome wide significance (FDR g-
value<0.05) adjusting for multiple comparisons in either sex. We will report top-ranked differentially expressed genes by androgen and will explore implicated regions
for their potential functional relevance to ASD risk.

Conclusions: This study describes differences in RNA expression by androgen levels, and further examines the role of androgen-related genes in ASD risk, which
may play a role in the ASD sex disparity.

108.164 Variable Expressivity of Neurodevelopmental Disturbances Due to Loss-of-Function of AP1S2

D. P. Moreira’, T. Almeida?, E. C. Zachi®, S. A. Ezquina’, G. L. Yamamoto* and M. R. P. Bueno!, (1)Centro de Pesquisas sobre o Genoma Humano e Células-tronco
(CEGH-CEL), Instituto de Biociéncias, Universidade de S&o Paulo, Sdo Paulo, Brazil, (2)Centro de Pesquisas sobre o Genoma Humano e Células-tronco (CEGH-
CEL), Instituto de Biociéncias, Universidade de Sdo Paulo, S&o Paulo, Brazil, S&o Paulo, Brazil, (3)Instituto de Psicologia, Universidade de Sdo Paulo, S&o Paulo,

Brazil, S&o Paulo, Brazil, (4)Instituto de Biociéncias, Universidade de S&o Paulo, S&o Paulo, Brazil, SGo Paulo, Brazil

Background: Autism spectrum disorder (ASD) is a common neurodevelopmental disorder phenotypically and genetically heterogeneous. One of the most concurrent
conditions in ASD individuals is intellectual disability (ID), which affects approximately 50% of the cases. Among the ASD familial cases, which represent less than 20%
of the families, it has been recognized all Mendelian patterns of inheritance. The genetic factors associated with ASD familial cases are still unclear in most of them.
Thus, it is essential to analyze family history and pedigree to figure out the inheritance model that best fit to each family, and, consecutively, conduct genetic analysis in
order to identify the major pathogenic event leading to the phenotype.

Objectives: To investigate genetic variants that would explain the ASD and ID segregating in 4 generations in a family with an X-linked inheritance pattern.

Methods: We selected two distant related cousins (individuals V-2 and V-4 in Figure 1), which belong to a family (Family F8293) with a total of 3 autistic individuals
(individuals I11-7, IV-2 and IV-4 in Figure 1) and 4 ID affected individuals (individuals II-4, 1I-5, I1l-6 and I1I-8 in Figure 1), to perform whole-exome sequencing (WES)
using the Nextera Rapid Capture Exome kit (lllumina) for library preparation and sequencing on a HighSeq 2500 (lllumina). The alignment, processing, variant calling
and annotation were carried out on BWA, GATK and ANNOVAR. To filter possible pathogenic variants we used a MAF<0.01, adopting as references 1000g, 6500
exomes and Brazilian control 60+ databases. Sanger sequencing was used to investigate if the selected candidate variants were shared among the other members of
the family.

Results: We first search for shared variants between both cousins, but we did not detect any X-linked or autosomal variant that could explain the phenotype. Next, we
searched for loss of function variants (LoFs) in brain expressed genes located in the chromosome X that were exclusive of each affected individual. In individual V-4
we identified a stop codon variant in AP1S2. We verified that the same variant was shared among all other affected individuals, except for individual IV-2. AP1S2 is
already associated with syndromic mental retardation, but it had not been linked to ASD yet. No relevant LoF variant in the X-chromosome or in autosomes of IV-2 was
identified.

Conclusions: Our findings show the complexity of the analysis of each ASD family and highlight the relevance of another ID-associated gene to ASD.

108.165 Visualising Multiple Hits in Autism Spectrum Disorders Using Whole Genome Sequencing and Protein-Protein Interaction Networks
F. Cliquet!, C. Carton’2, T. Kergrohen', A. Mathieu®, A. Ziegler’, J. Van-Gils*, J. Buratti®, F. Amsellem™, T. Rolland", C. S. Leblond"2, D. Bonneau3, B. Schwikowski",
R. Delorme'6 and T. Bourgeron?’, (1)Institut Pasteur, Paris, France, (2)Université Paris Diderot, Paris, France, (3)CHU Angers, Angers, France, (4)CHU Bordeausx,

Bordeausx, France, (5)Hépital Pitié-Salpétriére, Paris, France, (6)Hopital Robert-Debré, Paris, France, (7)Neuroscience, Institut Pasteur, Paris, France

Background: The biological causes of autism spectrum disorders (ASD) remain largely unknown mostly because of the high clinical and genetic heterogeneity.
Furthermore, many studies indicated that, in a single patient, multiple hits affecting different genes/pathways might underlie the increased risk to have ASD. Several
tools, such as Cytoscape, exist to visualize protein-protein interactions networks, but no application was designed to visualise variants affecting these networks.
Objectives: We aimed at developing a tool to help geneticists to visualise both protein-protein interactions and whole genome/exome data. This tool should help
identifying multiple hits in individuals with ASD and providing a very precise characterization of each variants.

Methods: We sequenced the whole genome of 152 individuals from simplex and multiplex families with autism (57 patients, 68 parents and 51 relatives). We then
designed GRAVITY a new Cytoscape App to rapidly visualise variants affecting ASD-risk genes (for example the SFARI gene list) or pathways (for example the
glutamatergic, the GABAergic or the FMRP pathways). The tool can help filter the data on various user-defined criteria, such as the quality of the base calling, the type
of mutation (synonymous, missense, stopgain...), the inheritance (de novo, recessive, dominant), the allele frequency as well as various scores to predict the
deleteriousness impact of the variants (CADD, polyphen, SIFT).

Results: We first identified patients carrying a “first hit” affecting a known ASD-risk gene (SHANK2, SHANK3, NLGN4X, CNTNAP2, CNTNAP4, TBC1D5, KCNBT,
HYDIN, MEF2C) or new compelling candidate genes (EPHA4, SMG1). Using GRAVITY, we could also visualize additional hits in known ASD-risk gene and providing
an estimation of the burden of multiple hits for each affected and unaffected individuals.

Conclusions: GRAVITY is a new tool simplifying the discovery of multiple hit in patients, saving a lot of time in the process. Thanks to GRAVITY, we were able to
analyse the genetic architecture of 152 individuals revealing new candidate genes and confirming that multiple hits are frequently observed in patients with ASD.
Further studies are warranted to ascertain if the burden of multiple hits contribute to the severity of the symptoms in the patients.
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108.166 Whole Exome Sequencing of Autism Spectrum Disorder Reveals Novel De Novo Variants in Korean Population

H. J. Yoo'2, S. A. Kim3, M. Park*, J. Kim®, W. J. Lim58, G. Bong?, D. H. Noh', D. W. Han’, C. Shin® and N. Kim>S, (1)Psychiatry, Seoul National University Bundang
Hospital, Seongnam, Korea, Republic of (South), (2)Psychiatry, Seoul National University College of Medicine, Seoul, Korea, Republic of (South), (3)Pharmacology,
Eulji University, Daejon, Korea, Republic of (South), (4)Epidemiology, Eulji University, Dagjon, Korea, Republic of (South), (5)Personalized Genomic Medicine
Research Center, Korea Research Institute of Bioscience and Biotechnology, Daejon, Korea, Republic of (South), (6)Functional Genomics, Korea University of Science
and Technology, Dagjon, Korea, Republic of (South), (7)Stem Cell Biology, Konkuk University, Seoul, Korea, Republic of (South), (8)Pharmacology, Konkuk University,
Seoul, Korea, Republic of (South)

Background: A De novogenetic variations have been revealed as a risk factor in ASD (Jiang et al., 2013). Whole exome sequencing (WES) techniques provide the
opportunity for elucidation of the de novo genetic causes of ASDs.

Objectives: The objective of this family-based whole exome sequencing (WES) is to examine genetic variants of autism spectrum disorder (ASD) in Korean population.
Methods: A The probands with ASD and their biological parents were recruited in this study. We ascertained diagnosis based on DSM-5™criteria, using Autism
Diagnostic Observation Schedule and Autism Diagnostic Interview — Revised. We selected probands with typical phenotypes of ASD both in social
interaction/communication and repetitive behaviour/limited interest domains, with intellectual disability (IQ<70), for attaining homogeneity of the phenotypes. First, we
performed WES minimum 50x for 13 probands and high-coverage pooled sequencing for their parents. We performed additional WES for 38 trio families, at least 100x
depth. De novo mutations were confirmed by Sanger sequencing. All the sequence reads were mapped onto the human reference genome (hg19 without Y
chromosome). Bioinformatics analyses were performed by BWA-MEM, Picard, GATK, and snpEff for variant annotation. We selected mutation candidates from
probands, which are neither detected in two pooled samples nor both parents.

Results: Fifty one subjects with ASD (5 females, 40~175 months, mean IQ 42) and their families were included in this study. We discovered 109 de novo variants from
46 families. Twenty nine variants are expected to be amino acid changing, potentially causing deleterious effects. We assume CELSR3, MYH1, ATXN1, IDUA,
NFKB1, ADCY7 and DLEC1 may have adverse effect on central nerve system. Additionally KCNE3, previously observed in deleterious mutation in periodic paralysis,
may be related with ASD.

Conclusions: We observed novel variants which are assumed to contribute to development of ASD with typical phenotypes and low intelligence in WES study.

108.167 Whole Genome Sequencing and Rare Variant Discovery in the Aspire Autism Spectrum Disorder Cohort

S. Rogic’, B. Callaghan’, P. Tan', K. Calli2, Y. Qiao®, M. Jacobson’, M. Belmadani’, N. Holmes?, C. Yu*, Y. L, Y. Li*, F. E. Kurtzke?, A. Yu?, M. Hudson®, A. Dionne-
Laporte’8, S. Girard®, P. Liang™, E. Rajcan-Separovics, X. Liu6'", G. A. Rouleau’$, S. M. Lewis? and P. Pavlidis’, (1)MSL and Department of Psychiatry, University of
British Columbia, Vancouver, BC, Canada, (2)Department of Medical Genetics, University of British Columbia, Vancouver, BC, Canada, (3)Department of Pathology
and Laboratory Medicine, University of British Columbia, Vancouver, BC, Canada, (4)BGI Tech Solutions, Hong Kong, China, (5)Department of Psychiatry, Queen's
University, Kingston, ON, Canada, (6)Queen’s Genomics Lab at Ongwanada, Ongwanada Resource Center, Kingston, ON, Canada, (7)Department of Neurology and
Neurosurgery, McGill University, Montreal, QC, Canada, (8)Montreal Neurological Institute, Montreal, QC, Canada, (9)Department of Human Genetics, McGill
University, Montreal, QC, Canada, (10)Brock University, St. Catharines, ON, Canada, (11)Department of Psychiatry, Queen’s University, Kingston, ON, Canada

Background:

ASPIRE (Autism SPectrum Interdisciplinary REsearch) cohort is comprised of Individuals that have been diagnosed with ASD (DSM-IV; ADOS-G/ADI-R) and
underwent a detailed standardized phenotyping protocol, including morphometrics, through Provincial Medical Genetics Program in BC.

Objectives:

Our goal was to characterize rare genetic variation using whole genome sequencing in a subset of the ASPIRE cohort and to examine genetic findings in the context of
patients’ deep phenotype data. To achieve this, we assembled a robust bioinformatics pipeline for identification and prioritization of potentially ASD associated variants
that incorporates publically available resources and tools as well as in-house developed ones.

Methods:

We obtained whole genome sequences (lllumina paired-end 100 base pair reads, average depth 30x) for each subject. Variants were called using the Genome
Analysis Toolkit (GATK) against the human reference genome, and filtered for quality and rarity in population data. To prioritize variants further, we relied on a
combination of existing and in-house bioinformatics tools incorporating both gene-level metrics (genic intolerance to mutation, functional effect prediction) and variant
level metrics (population frequency, predicted damage). Our efforts included recurating and harmonizing variants reported in the ASD literature, totalling close to 5000
variants from over 2500 ASD individuals. We have made the resulting database available as MARVdb (www.chibi.ubc.ca/marvdb). To collaboratively analyze variants
in the context of phenotypes, we used ASPIREdb (aspiredb.chibi.ubc.ca), an interactive web application developed by our lab, which allows researchers to search,
organize, analyze and visualize variants and phenotypes associated with a set of human subjects.

Results:

In total 97 high-priority candidate variants were identified, affecting 66 subjects. All of these variants were heterozygous and all but one were autosomal. Of these, 31
were predicted loss-of-function mutations, 3 affecting genes previously associated with ASD and 3 affecting genes associated with other neurodevelopmental
disorders. A total of 66 candidate MS mutations were prioritized as potentially pathogenic, including 12 affecting literature-associated ASD genes, and 8 affecting genes
associated with other neurodevelopmental disorders. High priority variants were subjected to trio resequencing to assess inheritance.

Conclusions:

Using this approach we have identified, among others, a novel de novo splice site variant in SCN2A, predicted to result in a loss of function, in an individual with severe
autism and intellectual disability. This finding adds to the evidence that mutations in this gene can be associated with autism without comorbid seizure disorders.

108.168 Whole Genome Sequencing of Extended Families Reveals Novel ASD Risk Variants

H. N. Cukier'2, A. J. Griswold"3, D. Van Booven', N. K. Hofmann', P. L. Whitehead', E. R. Martin', M. L. Cuccaro?, J. R. Gilbert!, J. P. Hussman* and M. A. Pericak-
Vance'2, (1)John P. Hussman Institute for Human Genomics, University of Miami Miller School of Medicine, Miami, FL, (2)Department of Neurology, University of
Miami Miller School of Medicine, Miami, FL, (3)Department of Pathology, University of Miami Miller School of Medicine, Miami, FL, (4)Hussman Institute for Autism,

Inc., Catonsville, MD
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Background: Massively parallel sequencing in autism spectrum disorder (ASD) has focused on whole exome sequencing (WES) and whole genome sequencing (WGS)
in trio cohorts for identifying de novoprotein coding variants. These studies have largely utilized simplex families or siblings with ASD, and a majority of WGS analyses
have reported only on protein coding variants.

Objectives: Our study applies WGS to extended, multiplex families with at least two cousins with ASD likely to carry rare, inherited and partially penetrant alterations.
We hypothesize that identical by descent (IBD) filtering in these pedigrees would define genomic regions of shared ASD risk and allow for the identification of variants
in noncoding regions, coding variants missed by exome sequencing, and structural variants, which could potentially isolate new ASD loci.

Methods: We performed WGS on at least two cousins with ASD across six extended families (15 individuals). Sequencing was performed on the lllumina HiSeq2500
and analyzed through pipelines including BWA-MEM alignment, quality recalibration by GATK, and variant calling with the GATK HaplotypeCaller and FreeBayes.
Structural variants (SVs) were called with the SWAN and GenomeSTRIP algorithms. Annotations were applied with ANNOVAR including functional predictions for
noncoding variants (CADD, FATHMM-MKL, and Eigen). We determined IBD regions using whole genome genotyping data and the MERLIN package. Variants were
prioritized which were shared in all individuals with ASD within each family, rare in the population (<1%), and predicted to have functional significance through in
silicoprograms (CADD >10, FATHMM-noncoding >0.5, and Eigen >1).

Results: We sequenced each genome to ~40x coverage and identified >4 million single nucleotide variants (SNVs) and small indels and >100 SVs per individual.
Variant calls between HaplotypeCaller and FreeBayes were >95% concordant. IBD filtering in each family limited the total number of SNVs and short indels for analysis
to between 732 and 1,020,713, depending on the family’s structure. Among coding SNVs, ~94% concordance was found with existing whole exome data (Cukier, et al,
2014); however, WGS identified ~10% more coding variant calls. These include a family with a rare missense mutation in the neurogenesis growth factor GDF11 and
another with a frameshift in the axonal development gene SLAINT. In silico prioritization of noncoding regions revealed several variants of interest. For example, two
variants were identified in the putative promoter of the chromatin remodeling gene ARID1B in one family, and two other variants upstream of ankyrin repeat gene
KANK1 were present in another family. Finally, rare copy number variants were found; one CNV disrupted the promoter of the neurodevelopmental WWOX gene and
another deleted an exon of the lincRNA FIRRE, which is involved in chromosomal organization.

Conclusions: By studying these unique pedigrees, applying cutting edge sequencing and analysis methods, and employing IBD filtering, we establish that WGS of
extended families can identify inherited ASD risk alterations. These methods extend the scope of WGS beyond de novo protein coding variants to functional noncoding
SNVs, SNVs not captured by exome sequencing, and SVs that may contribute to ASD. Taken together, WGS identifies new ASD candidate genes and pathways.

108.169 Sex-Modulated Structural Covariance Networks in Autism

R. A. Bethlehem', M. V. Lombardo?3, A. N. Ruigrok?, B. Auyeung?, J. Suckling®, E. Bullmore®, M. Consortium®, S. Baron-Cohen?, B. Chakrabarti” and M. C. Lai®,
(1)University of Cambridge, Cambridge, England, United Kingdom, (2)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United
Kingdom, (3)University of Cyprus, Nicosia, Cyprus, (4)University of Edinburgh, Edinburgh, United Kingdom, (5)Brain Mapping Unit, Department of Psychiatry,
University of Cambridge, Cambridge, United Kingdom, (6)Institute of Psychiatry, Psychology and Neuroscience, London, United Kingdom, (7)School of Psychology and
Clinical Language Sciences, University of Reading, Reading, United Kingdom, (8)Psychiatry, University of Toronto, Toronto, ON, CANADA

Background:

Atypical neural connectivity has been proposed as a biomarker for autism, entailing decreased fronto-posterior and enhanced parietal-occipital connectivity, reduced
long-range and increased short-range connectivity, and temporal binding deficits. Empirical findings vary substantially depending on the aspects of connectivity
examined, the developmental stage of the individual, the spatial and temporal scales, task versus no-task conditions, how motion artefacts are handled, and the
specific neural systems of concern. Heterogeneity in connectivity findings is likely further due to key aspects of sample variation, such as sex/gender.

Objectives:

(1) To explore if biological sex moderates the characteristics of structural covariance in autism; (2) To explore the atypical connectivity hypothesis of autism using
structural covariance network analysis.

Methods:

Structural covariance of T1 weighted MRI data from 117 individuals in 4 groups (males with autism N=25, neurotypical males N=33, females with autism N=30,
neurotypical females N=29), matched for age and Q. IQ was in the average range or above. Data was analyzed using Freesurfer segmentation for cortical thickness
and custom Matlab code to assess graph theoretical and network properties. We specifically investigated metrics describing the relation between cortical thickness and
network topology in reference to long versus short-range connectivity. For example, we looked at the relation between anatomical distance and covariance correlation
strength and properties of the degree distribution. Statistical significance was assessed using pair-wise Monte-Carlo permutation tests.

Results:

Inter-regional correlation strength as a function of Euclidean distance differed across all 4 groups. Specifically, the female autism group showed a much steeper decline
in correlation strength with increased anatomical distance, indicating a balance that more strongly favours local over global connections. In addition, the overall
cumulative distribution of the degree of network parcels showed a strong sex difference, with the male control group having a reduced incidence of high degree nodes.
This difference was absent in the autism group.

Conclusions:

We report evidence for atypical connectivity in adults with autism compared to neurotypical adults, but the pattern is heterogeneous, both moderated by sex and
dependent on the metrics examined. More fine-grained descriptions on patterns of atypical connectivity are needed. These results challenge an over-simplified view
that general hypo- or hyper-connectivity marks the atypical neurobiology of autism.
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108.170 Cognitive and Head Circumference Differences in 16p11.2 CNV Carriers with and without Autism.
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Background: The phenotypic and etiologic heterogeneity of Autism Spectrum Disorder (ASD) represents a significant hurdle for research. “Genetic-first” studies have
allowed focusing on groups of individuals who share the same genetic risk factor for ASD. This condition is multifactorial, and even genetic variants that carry large risk
for ASD are not always associated with ASD (eg. 20% of 16p11.2 — 29.6-30.2 Mb-Hg19 — deletion and duplication carriers meet criteria for ASD). The nature of the
additional factors present in these individuals with ASD is unknown.

Objectives: The aim of this study is to characterize cognitive dimensions and head circumference (HC) —a proxy for brain size — in carriers of a 16p11.2 copy number
variant (CNV) with ASD and those without ASD.

Methods: A total of 265 probands carrying 16p11.2 rearrangements (174 deletion; 91 duplication) and 421 intrafamilial controls recruited from the 16p11.2 European
Consortium, the Cardiff University Experiences of Children with Copy Number Variants Study and the Simons Variation in Individuals Project were included in the
study. Measures included HC, ADI-R and IQ. We used linear mixed models to compare differences in phenotype between deletion and duplication carriers with and
without ASD.

Results: Both the deletion and the duplication are associated with an 1Q that is about 25 points lower than familial controls. ASD diagnosis in deletion carriers is
associated with a 6.6-point increase in 1Q mainly driven by nonverbal skills (p=0.018) and larger HC (+0.78 z-score, p=0.001) compared to deletion carriers without
ASD. In contrast, duplication carriers with ASD show an additional decrease of 15 points in IQ (p= 0.002) compared to duplication carriers without ASD. Additional
genetic factors underlying the ASD diagnosis in deletion carriers may be inherited since mothers have a significantly higher 1Q (8 points; p=0.006) compared to mothers
of carriers without ASD. The clinical profile of duplication carriers with ASD also differs significantly from that of deletion carriers with ASD. The former display more
repetitive and stereotyped behaviors on the ADI-R (p=0.01).

Conclusions: The clinical differences between CNV carriers with and without ASD may inform on the nature of the additional factors present in the subgroup diagnosed
with ASD. In addition, these results highlight the fact that deletion and duplication at the 16p11.2 locus are associated with two distinct underlying mechanisms
predisposing to ASD.

108.171 The Effects of 16p11.2 Gene Dosage on Brain Structure
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Background: Copy Number Variants - CNV's are major contributors to neurodevelopmental disorders. Carriers of the deletion or duplication at the 16p11.2 locus (29.6-
30.2 Mb-Hg 19) have a 10-fold increased risk of developing autism spectrum disorder (ASD) and present an inverse gene dosage on Body Mass Index and head
circumference. Some recent neuroimaging studies have revealed an association between the number of 16p11.2 genomic copies and global brain metrics, as well as
regional structural changes in the reward system, language circuitry and social cognition.

Objectives:

Our goals for this study were to 1) Replicate and extend previously published findings on a larger dataset of families with 16p11.2 CNV by pooling new and previously
published data; 2) Demonstrate that individuals, who share the same autism risk factor, show robust brain alterations through different cohorts and scanning sites.
Methods: Participants, above 6 years old, were evaluated in the European 16p11.2 consortium and the American Simons VIP study. 361 participants were examined
on a 3T whole body MRI scanner on 7 different sites. T1-weighted anatomical images were acquired using a multi-echo magnetization prepared rapid gradient echo
sequences (ME-MPRAGE) on 264 participants and a single-echo MPRAGE sequences on 97 participants. Data analyses were performed using the SPM12 and
FreeSurfer software packages.

Results: We analyzed MRI data in 78 16p11.2 deletion carriers, 71 duplication carriers, 72 familial controls, as well as 140 extra-familial controls. 11 deletion and 8
duplication carriers met criteria for ASD (13%). Intracranial Volume correlated negatively with the number of genomic copies at the 16p11.2 locus in the European and
American cohorts. Both gray and white matter total volumes contributed to this effect. Using Voxel-Based Morphometry in both cohorts, we found a negative
relationship between the number of 16p11.2 genomic copies and the volume of bilateral insula, putamen, superior temporal gyri, orbital part of inferior frontal gyri,
lingual gyri, and some cerebellar lobules. Both cohorts also presented a positive relationship between the number of genomic copies and the volume of bilateral middle
temporal gyri.&€"We did not find any interaction between the genetic status and the two cohorts, the 7 sites or the gender. Results were also stable across the 7
iterative analyses successively leaving out one of the scanning sites. Subdividing the genetic group in 2 categorical age groups showed the same profile of structural
brain abnormalities.

Conclusions: A These results demonstrate that different ascertainment methods in Europe and the USA led to the same brain differences. The robustness and power of
this combined dataset and the relevance of the global and regional findings show that multisite MRI studies are extremely powerful, especially when neurobiological
heterogeneity can be reduced by focusing on individuals who share a common ASD risk factor.
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109.172 A Longitudinal Analysis of Parent Responsiveness Following Intervention

M. DuBay’, A. Alzamel?, T. Uzonyi3, S. W. Nowell*, L. Turner-Brown?, L. R. Watson® and E. CraisS, (1)University of North Carolina at Chapel Hill, Durham, NC, (2)Allied
Health Sciences, University of North Carolina at Chapel Hill, Chapel Hill, NC, (3)University of North Carolina at Chapel Hill, Chapel Hill, NC, (4)University of North
Carolina - Chapel Hill, Chapel Hill, NC, (5JUNC TEACCH Autism Program, University of North Carolina at Chapel Hill, Carrboro, NC, (6)Department of Allied Health
Sciences, University of North Carolina at Chapel Hill, Chapel Hill, NC

Background: Replicated findings demonstrate that parent responsiveness (PR) is associated with later child outcomes, and that PR in parents of children at-risk for
ASD can be increased by intervention. Further, child behaviors, including sensory hypo-reactivity and social communication, predict later PR, emphasizing the
transactional nature of PR. The current study follows up on infants at-risk for ASD participating in an RCT that demonstrated a positive treatment effect on PR at
posttest.

Objectives: (1) Determine if there was a continuing treatment effect on PR at preschool follow-up. (2) Examine the longitudinal trajectory of PR by group. (3)
Determine if post-test hypo-responsiveness and/or social communication skills predicted PR at follow-up.

Methods: Parents and community-identified infants at-risk for ASD aged 13-15 months (n=87) participated in a RCT of a parent-mediated intervention, Adapted
Responsive Teaching (ART). All families received information about community services and monthly monitoring phone calls, while those randomized to ART were
coached using a manualized intervention designed to promote using responsive strategies while targeting social communication and sensory regulation. Measures of
social communication (Communication & Symbolic Behavior Scales, Social Composite), sensory regulation (hypo-reactivity, measured by the Sensory Experiences
Questionnaire and Sensory Processing Assessment), and PR (proportion of 5-second intervals with parent responses, using partial interval coding of 10-minute parent-
child videos) were completed at pre- and post-test. When children were 3-5 years old, a subset (n=47) were re-recruited for follow-up assessments, including a third
measurement of PR.

Results: Preliminary analyses used coded data from 28 children at follow-up. Although ART parents in the preliminary analyses were not significantly different in PR
than comparison group parents at post-test, they reflected the trend of higher PR found in the full sample. At follow-up, however, they were significantly lower in PR
than the comparison group, t =-3.02, p < .01 (Figure 1). Posttest social communication, t = -2.24, p = .04, and hypo-reactivity, { = -2.07, p = .05, predicted follow-up PR.
Also, an interaction between posttest social communication and group, t = 2.93, p < .01, reflected that higher post-test social communication was associated with lower
follow-up parent responsiveness in the comparison group (Figure 2). Overall, findings were significant only in a model incorporating parent report measures of child
predictors, but not in a model using observational measures. Models will be examined further with the larger sample when coding is completed.

Conclusions: These preliminary results may be unstable due to the small subsample. We anticipate that full sample results will show that ART group PR was higher
than the comparison group at post-test but that this difference was not maintained at follow-up. Reductions in PR in the ART group at follow-up could be concerning,
given the theoretical importance of PR for child outcomes. Such a finding may suggest the need to provide ongoing support/coaching to families of children at risk for
ASD beyond a 6-month intervention. Possibly strategies parents learned to apply with infants are harder to apply or less developmentally appropriate as children
mature and gain new abilities or manifest new symptoms.

109.173 A Meta-Analysis of Pivotal Response Treatment As an Early Naturalistic Developmental Behavior Intervention for Autism
R. M. Klinkel" and G. L. Lyons?, (1)STAR Center for ASD and NDDs, University of California San Francisco, San Francisco, CA, (2)STAR Center, UCSF, San
Francisco, CA
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Background: In contrast to Early Intensive Behavioral Intervention (EIBI), there are far fewer systematic reviews and meta-analyses evaluating Naturalistic
Developmental Behavioral Interventions (NDBIs), a group of behavioral interventions that (a) share critical treatment components and (b) are often deemed evidence-
based (Schreibman et al., 2015). For instance, as an NDBI, stakeholders routinely consider Pivotal Response Treatment (PRT) empirically supported in treating core
social-communication deficits; however, the literature lacks sophisticated meta-analytical studies aimed at ascertaining cumulative PRT evidence and effect sizes (ES)
across early intervention outcomes. Indeed, stakeholders need clarity regarding PRT’s effect on outcomes beyond social-communication. Furthermore, meta-analyses
should dually investigate single-case (SCD) and group designs (GD), but researchers typically do not employ the necessary methodology (i.e., hierarchical linear
modeling, HLM; Shadish d-statistic). Critical to understanding PRT and individualization, such methods also allow for analyses of key moderators (e.g., child
characteristics, outcomes, study quality).

Objectives: We answer the following research questions: (a) For both GD and SCD, what are PRT ESs across outcome areas and ES types?; (b) What key variables
moderate PRT effects?; (c) What components best constitute PRT?; and (d) What descriptive variables contextualize the findings?

Methods: We systematically selected articles that compared PRT to no-treatment conditions for children with autism under 6 years old; 36 studies (30 SCD, 6 GD) were
included. We gathered adequate inter-coder agreement at every stage of search, selection, and variable coding. We coded numerous variables from each study, and
extracted SCD data point coordinates and GD statistics. For SCD, we employed HLM, Tau-U, and the Shadish d-statistic analog of GD standardized mean differences.
For GD, we aggregated Cohen’s drandom effects by inverse variances.

Results: Accounting for study quality, we found medium-to-high SCD ESs across social-communication and language, play, and affect outcomes (omnibus HLM ES:
y100A= 0.87 standardized units, p< .001), with larger estimates for social-communication and language. The GD meta-analysis indicated a moderate-sized effect across
outcomes, with larger estimates for measures of communication and language. Observed utterances showed slightly larger comparable effect sizes for SCD versus GD
studies. For SCD, higher study quality significantly penalized PRT effects. The HLM analysis of SCD also revealed PRT effects significantly varied between
participants. We gleaned inconsistent PRT procedures across studies, but key components (i.e., choice and natural reinforcement) were ubiquitous.

Conclusions: We found early PRT was generally effective across studies and outcomes, evinced by moderate to large ESs. The social-communication and language
area, however, generated the largest effect sizes (functional speech, in particular) and greatest confidence (representing 73.6% of the weighted data). PRT produced
favorable play and affect outcomes; however, with slightly smaller and/or far fewer effect sizes, claims of positive PRT effects beyond social-communication and
language are tenuous. Evidence for PRT's effect on receptive language and cognitive functioning is also weak, while its effects on adaptive behavior is emerging —
making it difficult to draw comparisons with EIBI meta-analyses, or understand PRT as a comprehensive early intervention. Based on our findings, we outline a model
for advancing PRT and NDBI research.

109.174 AAC: Attention, Exploration and Response in Children with Autism
V. Rose’, D. Trembath?, J. M. Paynter® and D. Keen?, (1)Menzies Health Institute, Griffith University, Southport, Australia, (2)Menzies Health Institute, Griffith
University, AUSTRALIA, (3)School of Applied Psychology, Griffith University, Southport, Australia, (4)Griffith University, Mt Gravatt, AUSTRALIA

Background: Augmentative and Alternative Communication (AAC) is a commonly prescribed intervention for pre- and minimally- verbal children with Autism Spectrum
Disorder (ASD). Despite widespread use and emerging evidence for its effectiveness, little research exists examining the mechanisms underpinning individual
differences in response to AAC intervention. Variability in outcomes may be related to the complex social-communication needs of the children, given that AAC is
generally prescribed to those with the most significant needs. However, differences in response to this intervention may also partly be related to visual attention to, and
propensity to spontaneously engage with the AAC system.

Objectives: The aims of this study were to look at the relationship between (a) visual attention to, and (b) physical exploration of, a picture-based AAC system upon first
exposure, and subsequent response to instructions provided by a teacher using a picture-based AAC system in a simulated activity.

Methods: Participants were children with a diagnosis of ASD between the ages of two and five years at intake to a community-based early intervention program. The
extent to which children visually attended to and physically explored AAC was gathered from a free play activity, during which children were given the opportunity to
interact with a picture-based AAC system for 1 minute. Five second interval coding was used to code for the presence/absence of these behaviours. Children’s
responses to the picture-based AAC system were determined by their ability to carry out a set of 8 instructions delivered to them using AAC in a simulated teaching
activity (e.g., “l want you to pick up the [object] and put it in the [container]”). Children received 1 point for collecting the correct item and attempting to insert it in the
correct container, for a maximum of 8 points.

Results: The participants in this study visually attended to, and physically explored, the AAC system during an average of 79.39% (SD 27.33%, range 8% to 100%) and
79.38% (SD 23.78%, range 25% to 100%) of intervals, respectively. Average performance score (i.e., ability to follow instructions delivered using AAC) was 2 (25%; SD
3.01, range 0 to 8), with only two children (14.3%) achieving the highest possible score of 8. Using Spearman’s correlation coefficient, we found no relationship (r = -
.030, p = .918) between visual attention to AAC during free play and subsequent performance, and no relationship (r = .066, p = .822) between physical exploration of
AAC and subsequent performance.

Conclusions: Preliminary findings suggest no link between visual attention to, and exploration of, AAC, and subsequent task performance on first exposure to the
system. It remains to be tested whether initial response to AAC is associated with response to interventions in which AAC is either a primary or central component in
the longer term.

109.175 An Analysis of Changes in Child Behavior during Esdm Parent Coaching

M. L. Rocha’, A. C. Stahmer', D. K. Cain?, L. A. Vismara®, G. Dawson* and S. J. Rogers’, (1)Psychiatry and Behavioral Sciences, UC Davis MIND Institute,
Sacramento, CA, (2)Human Ecology, UC Davis MIND Institute, Davis, CA, (3)York University, Sacramento, CA, (4)Department of Psychiatry and Behavioral Sciences,
Duke University Medical Center, Durham, NC
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Background: Children with ASD or ASD risk under the age of 3 are eligible for public early intervention services and for those who live in low resource communities,
these are often their only services. Providers from those settings typically use parent coaching to serve a wide range of young children with developmental problems
and may have little knowledge of the specific intervention needs of toddlers with ASD. The Early Start Denver Model (ESDM) is an evidence-based practice developed
specifically for toddlers with or at risk for ASD. ESDM is appropriate for public early intervention services because of its combination of developmental and behavioral
strategies, its defined and manualized developmental curriculum and teaching practices, its interdisciplinary orientation, and its family-centered focus. However, the
impact that each ESDM Parent Coaching strategy has on child behavior is unknown. Helping providers and families in low resource areas to adapt Community ESDM
requires us to determine the most important strategies of ESDM Parent Coaching as the first step toward adapting ESDM for very young children and families living in
rural or low income, and highly diverse settings.

Objectives: This study assessed the effect of four different ESDM Parent Coaching topics on target child behaviors. In addition, we assessed the impact of the order in
which the strategies are taught.

Methods: Four children with ASD, ages 17-27 months old, and their parents participated in a single subject multiple baseline component analysis design across
subjects. Each child and family received parent coaching sessions in the clinic 3 times per week for 4 weeks. Ten-minute video recordings of parent-child dyad
interactions during baseline and treatment sessions were coded for child behaviors.

Results: Preliminary data from the first two participants suggest differential changes in child behavior based on strategies parents learned during sessions. Increases in
sensory social play were seen for the first time when parents learned 4 step joint activity routines and these increases persisted through the rest of the treatment.
Parent learning to (1) balance social communication exchanges (nonverbal communication; developmentally appropriate language; narrating and pointing) and (2) gain
child attention were associated with greater instances of children imitating object related actions. Object toy play increased throughout all conditions regardless of
component order. Additional patterns and order effects will be examined once the remainder of the data is coded.

Conclusions: Results will be discussed in terms of the active ingredients of ESDM and the implications of this data for adapting ESDM for diverse early intervention
service systems.

109.176 An Examination of the Social Validity of Jumpstart, an Education and Training Program for Parents of Children with Autism Spectrum
Disorder

J. A. Muhlenkamp’, K. Hale', R. Tewksbury', S. Zwicker', A. Gonzales', B. C. Orr?, B. Harris', N. L. Matthews? and C. J. Smith?, (1)Southwest Autism Research and
Resource Center, Phoenix, AZ, (2)Southwest Autism Research & Resource Center (SARRC), Phoenix, AZ, (3)Southwest Autism Research & Resource Center,
Phoenix, AZ

Background: A JumpStart is a short-term education program for parents of children with autism spectrum disorder (ASD). Previous research has documented objective
parent and child outcomes, including increased parent knowledge, parent fidelity of implementation of pivotal response treatment (PRT), child responsivity, and reduced
child aberrant behavior (Matthews et al., under review). Social validity of the program remains unexamined.

Objectives: A To examine social validity of JumpStart by comparing changes in parent perceptions of their own knowledge between treatment and delayed treatment
control (DTC) groups.

Methods: A Participants were 25 parents of children recruited from the JumpStart waitlist who were enrolled in the treatment (n = 12; 0 fathers; child Mage = 37.92
months, SD = 9.34) or DTC (n = 13; 1 father; child Mage = 40.00 months, SD = 12.54) group. Children had an ASD diagnosis (n = 21) or an ‘at-risk for autism’ (n = 4)
classification.

JumpStart meets twice weekly over a 4-week period (weeks 2-5). At a study visit 6 weeks prior to the program (DTC group only), orientation (week 1), and a 1-week
follow-up (week 6), parents completed a 17-item questionnaire (Table 1) that asked parents to rate their perceived knowledge of topics covered during JumpStart using
a Likert scale ranging from “strongly disagree” (1) to “strongly agree” (7).

Results:

Descriptive statistics are reported in Table 1. Separate 2 (group) x 2 (time point) ANOVAs were conducted (adjusted alpha of .002 used to account for multiple
comparisons). There were significant group by time interactions on items assessing parents perceived knowledge of ASD (p < .001), applied behavior analysis (p <
.001), PRT (p <.001), and perceived ability to implement PRT (p < .001) and respond appropriately to their child’s disruptive behaviors (p =.002). On all items, the
treatment group demonstrated larger gains than the DTC group. Following a similar pattern, but only approaching statistical significance, were parents’ perceived ability
to prevent disruptive behaviors (p = .04), knowledge of autism-related services funded by the state (p = .01), understanding of services covered by health insurance (p
=.09), understanding of parents’ roles in creating and revising IEPs (p = .02), ability to arrange an appropriate educational placement (p = .004) and special education
services (p = .004), and ability to toilet train their child (p = .03).

Conclusions: A Arguably as important as objective outcomes are parent perceptions of the knowledge and skills gained during JumpStart. Parents in the treatment
group reported gains compared to the DTC group on a number of topics. Perhaps most important to consider are the items on which groups did not demonstrate
differences, suggesting that parents who complete JumpStart are not perceiving increased knowledge in these areas compared to controls. The treatment group did not
differ from the DTC group in changes in perceived understanding of the causes of their child’s behavior, understanding of the Arizona Long Term Care System, ability
to obtain appropriate state-funded services, and understanding of/satisfaction with their child’s IEP. Implications of these findings and future directions will be
discussed.

109.177 Autism Spectrum Disorder and Early Intervention Services in New Jersey from 2006-2012

J. Shenouda’, K. Sidwell?, J. Solis®, J. Howell* and W. W. Zahorodny?, (1)Pediatrics, Rutgers University - NJ Medical School, Newark, NJ, (2)Rutgers University, Great
Meadows, NJ, (3)Rutgers University - New Jersey Autism Study, Elizabeth, NJ, (4)Pediatrics, Rutgers - NJ Medical School, Newark, NJ, (5)New Jersey Medical
School, Westfield, NJ
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Background:

Over the past decade Autism Spectrum Disorder (ASD) has increased significantly. One general consensus among all stakeholders is that ASD should be identified
early which can allow for benefits of early intervention. Through early intervention, children make gains in cognitive ability, social functioning and even changes in core
symptom severity.

Objectives:

The purpose of this study was to describe El utilization by ASD children in NJ over time and to identify sex, race, ethnicity and SES-based disparities in El utilization.
Methods:

Data were collected as part of the New Jersey Autism Study (NJAS), an ASD surveillance investigation carried out in Essex, Union, Hudson and Ocean counties. Using
an active case-finding method established by the Centers for Disease Control and Prevention (CDC), case-specific data were developed for children who were born in
1998, 2002, and 2004 and resided in the surveillance region during Study Years (SY) 2006, 2010, and 2012 respectively. NJAS data were based on review, analysis
and independent ASD case- determination derived from information contained in health and education records. Demographic and case-specific information reflecting
and case-specific interventions, including receipt of El Services, were analyzed. The socioeconomic status (SES) of children with ASD was represented by the District
Factor Group (DFG) ranking, a community-level index.A Statistical analysis was performed using chi-square tests.

Results:

Information from 2,029 8-year-old ASD-confirmed children identified from three cycles of ASD surveillance in New Jersey between 2006-2012 (SY2006: 533; SY2010:
696; SY2012: 800) was analyzed to determine differences by group, over time. Increasing proportions of ASD children received El services during the period (EIP —
SY2006: 39%; SY2010: 43%; SY2012: 50%) (p<.001). Boys and girls with ASD were equally likely to receive El services and both males and females enjoyed
increased levels of El participation in the period (Girls - SY2006: 36% and SY2012: 52% (p<.01); Boys — SY2006: 40% and SY2012: 50% (p<.01)). We observed
declining race and ethnicity-based disparities, most notably among Hispanic children, 17% increase from 2006 to 2012, from 28% in 2006 to 45% in 2012 (p<.05). SES
was associated with greater El participation in each cycle and increased significantly, across all levels. However, In 2006, 34% of children with ASD from Low SES
areas and 36% of children from Mid SES areas were receiving El services compared to 49% from High SES areas (p<.01). By 2012, there was still a SES disparity
where 44% of Low SES children were receiving El services compared to 50% of children from Mid SES, and 63% of children from High SES areas (p<.001).
Conclusions:

As of 2012, the most recently-completed cycle of ASD monitoring in NJ, half of ASD children received El services. El participation increased significantly (11%)
between 2006 and 2012.A Some disparities may be declining, while SES-based differences are prominent. Improved strategies are necessary to decrease disparities
in receipt of Early Intervention services.

109.178 Characterizing Children with Autism Spectrum Disorder (ASD) Who Respond to a Gluten-Free Casein-Free (GFCF) Diet
S. N. Brasher', N. Worthington? and J. Elder®, (1)Emory University, Atlanta, GA, (2)Worthington Pediatrics, Gainesville, FL, (3)College of Nursing University of Florida,

Gainesville, FL

Background: The Gluten-Free Casein-Free (GFCF) diet continues to be one of the most commonly used complementary and alternative treatments in children with
Autism Spectrum Disorders (ASD). However, the current state of science on the GFCF diet is mixed with some studies showing the diet may improve ASD symptoms in
some children, while other studies have found no effects from the diet. Similarly, several healthcare providers and parents of children with ASD adamantly report some
children to have noticeable positive effects from the GFCF diet. Given these mixed findings, evidence is mounting to indicate that a subgroup of children with ASD may
exist, which could potentially explain the mixed effects of the GFCF diet. Yet, to date, there has been no attempt to identify this subgroup of children with ASD and the
characteristics they possess.

Objectives: To identify children with ASD documented as responding to the GFCF diet and characterize them based on clinical presentations, laboratory findings, and
medical histories.

Methods: A retrospective chart review was conducted at a pediatric primary care clinic to examine medical records of children with ASD on a GFCF diet (2005-2015).
IRB approval was obtained. Data collected from the medical records were inputted into the statistical software program SPSS. Statistical analysis evaluated the
differences between GFCF diet responders and non-responders using a chi-square and Wilcoxon rank sum test.

Results: A total of 33 participants (n=33) were included in this study. The sample included 26 males and seven females. The age of participants ranged from 1.5-16
years (mean=5.07 years, SD=4.04). A total of 1,195 variables were collected from 33 participants. Twenty-two participants (n=22) were identified as responders to the
GFCF diet and 11 participants (n=11) were identified as non-responders. Three types of ASD were identified: regressive after 12-months-old (n=13), non-regressive
(n=18), and failed to progress after 12-months-old (n=2). A chi-square determined a significant difference existed in GFCF diet response and type of ASD (p=.026),
plasma amino acid 3-methylhistidine (p=.013), and plasma amino acid alanine (p=.034). A Wilcoxon rank sum found significant differences between GFCF non-
responders and responders in urine octenedioic (p=.006), fecal SIgA (p=.006), urine 3-hydroxyglutaric (p=.007), plasma amino acid glycine (p=.019), plasma amino
acid alanine (p=.037), and serum alkaline phosphatase (p=.044).

Conclusions: Findings from this study indicate statistically significant differences in stool, plasma, and urine variables between children with ASD who responded to a
GFCF diet and those who did not. These findings lend preliminary support for the clinical accounts of some children with ASD responding more favorably to a GFCF
diet than others. It is expected that characterizing known responders to the GFCF diet will provide critical information to assist in clinical decision making, as well as
help develop inclusion/exclusion criteria necessary for future clinical trials. Additionally, findings from this study revealed unexpected similarities among laboratory
markers of all participants. Findings are expected to not only contribute to what is currently known, but also generate future research on biomarkers, microbiome, and
characterization of all children with ASD.

109.179 Evaluation of the Autism Distance Education Parent Training (ADEPT) Program in Boise, Idaho
E. Harlan Drewel, St. Luke's Children's Hospital, Boise, ID
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Background:

Autism Spectrum Disorder (ASD) symptoms are optimally mitigated when treatment is started as early as possible (Zweigenbaum, et al., 2015). An effective
intervention for young children with ASD is Applied Behavioral Analysis (ABA) (Rogers and Vismara, 2008).

In Idaho, access to ABA treatment is lacking. A semblance of ABA is provided by developmental disability agencies to children who qualify. Generally, those providing
the treatment obtain less training and supervision in ABA compared to behavior therapists in other states. Also, the quality and type of behavioral intervention offered
by school districts is variable.

Professionals at the MIND Institute at UC Davis have addressed ABA access issues by designing the Autism Distance Education Parent Training (ADEPT) program for
parents who have a child with an ASD. Parents review on-line modules that demonstrate how to use ABA principles to improve functional skills and reduce problematic
behaviors in children with ASD. Parents then attend two, twelve hour, group parent training workshops led by treatment professionals to enhance their ABA knowledge.
Parents then have a home visit with two of the treatment professionals after each workshop. Findings from an unpublished pilot study at MIND found a significant
increase from pre to post training in parent-reported confidence in the ability to implement ABA principles and parent knowledge of ABA principles.

Objectives:

Providers at a children’s hospital in Boise, Idaho wanted to determine the benefit of the ADEPT program for local parents of children with ASD.A Specifically, would
parent-reported confidence in the ability to implement ABA principles and parent knowledge of ABA principles increase from pre to post training? Also, would parenting
sense of competence increase and autism-related parenting stress decrease from pre to post training? Positive outcomes would support funding for broader
investigation and implementation of the ADEPT program throughout the state.

Methods:

Five providers from the children’s hospital (mental health providers and an occupational therapist) were trained by a trainer from UC Davis MIND Institute on how to
conduct the ADEPT training. Simultaneously, eight parents who had a child with an ASD (ages 2 to 5) underwent the ADEPT training, which was led mainly by the
providers. Parents of children with a recent diagnosis of ASD were recruited to participate from a referral pool created by the providers.

Before and after training, parents completed the Autism Parenting Stress Index (Silva and Schalock, 2012), Parenting Sense of Competence Scale (Johnson and
Mash, 1989), and surveys that assessed parent-reported confidence in the ability to implement ABA principles and parent knowledge of ABA principles (unpublished).
Results:

Parent-reported confidence in the ability to implement ABA principles increased from pre to post training. Parent knowledge of ABA principles either remained the same
or impoved from pre to post training. Parenting sense of competence and autism-related parenting stress did not change from pre to post training.

Conclusions:

Initial results are promising and are generally consistent with the MIND Institute pilot study. Future studies will examine the benefit of the ADEPT training across Idaho.

109.180 Examining Fidelity of Implementation in a Naturalistic Developmental Behavioral Intervention in Community Settings: The Influence of
Provider Characteristics

S. Arbiv', K. S. Dickson?, S. R. Rieth3 and A. C. Stahmer?, (1)University of California, San Diego, San Diego, CA, (2)Child and Adolescent Services Research Center,
San Diego, CA, (3)San Diego State University, San Diego, CA, (4)Psychiatry and Behavioral Sciences, UC Davis MIND Institute, Sacramento, CA

Background: Research supports the critical need for early intervention to improve outcomes for young children at risk for autism spectrum disorder (ASD). Parent-
mediated naturalistic developmental behavioral early interventions (NDBI) have demonstrated positive family outcomes and offer the potential for increased intervention
intensity (Burrell & Borrego, 2012). However, there has been little dissemination of parent-mediated NDBI into community settings. Community providers with expertise
in both implementation of NDBI strategies and parent coaching are needed to effectively deliver NDBIs. However, based on the multiple avenues through which
children with ASD may receive services, community providers have a range of educational backgrounds and ASD specific experience. As communities struggle to
effectively serve the growing number of toddlers at risk for ASD, more information is needed on provider characteristics that may influence the appropriate use of
NDBIs in community settings.

Objectives: This study provides a preliminary examination of provider characteristics as potential moderators of providers’ fidelity of implementation of an evidenced-
based parent mediated NDBI for toddlers at risk for ASD (Project IMPACT for Toddlers or PI for T; Ingersoll & Dvortscak, 2010).

Methods: A Participants include 33 early intervention providers with varied training backgrounds, specializations and education levels working in a range of community-
based settings. Participants received 12 weeks of training in Pl for T from a leader within their agency who was trained by the research team. Video observations of
providers utilizing intervention strategies with families were collected before, during, and after training. Observations were behaviorally scored for intervention fidelity of
implementation (FI). Coders rated each intervention component on a 5-point scale (1=did not use; 5 = used throughout). Fl scores were compared at baseline, post-
training, and after three months of use. Provider characteristics (e.g. education, discipline, experience) and setting variables were examined as potential moderators of
Fl.

Results: A Preliminary results suggest that while many providers do not meet Fl overall after training, they demonstrate improvement over time in some domains,
including allowing the child to choose the activity, modeling developmentally appropriate communication and play, and expanding/adding complexity to the child’s
responses. Preliminary analyses show no difference in FI based on education level. Providers’ years experience in early intervention demonstrate a relationship with
appropriate use of prompting strategies, such that providers with moderate experience demonstrate highest fidelity. Additionally, providers with 20+ years of experience
in either early intervention broadly or ASD specifically haveA lower Fl scores in some domains. Further moderators, including intervention setting, will be analyzed to
identify any additional impacts on fidelity.

Conclusions:

Identifying relationships between provider characteristics and FI of parent-mediated NDBIs can support improved dissemination of these evidence-based strategies in
community settings. Providers who have been in the field longer may need individualized training on how to shift their current practice to best align with an evidence-
based approach. Future research should continue to address the fit between community providers and the use of evidence based practices.

109.181 Exportable Communication Intervention for Classroom Staff Serving Children with Autism Spectrum Disorder: Towards Improving the
Feasibility of Evidence-Based Practices in Community Settings

G. M. Tiede' and K. M. Walton?, (1)The Ohio State University, Columbus, OH, (2)Psychology & Psychiatry, The Ohio State University, Columbus, OH
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Background:

Naturalistic Developmental Behavioral Intervention (NDBI) is an intervention model for young children with autism based on behavioral and developmental principles,
naturally occurring contexts and contingencies, and shared control between the interventionist and student. Recent studies have found empirical support for NDBI in
controlled research trials. Further, a number of studies have replicated findings in community preschool settings with some degree of success. However, reported
roadblocks to community implementation include teacher’s lack of time to add new components to their preschool day, insufficient staffing numbers to work in one-on-
one settings with children, and difficulty understanding and applying the less structured techniques that characterize NDBI, (as opposed to more manualized behavioral
practices). A further complication for community-based intervention studies is that implementation data for intervention in preschool classes is often under-reported and
challenging to collect.

Objectives:

1. Develop an NDBI program that maximizes feasibility, acceptability and implementation fidelity for stakeholders.

To meet this objective, NDBI principles were mapped onto four existing classroom routines (e.g. snack, outdoor/gross motor time, story time and free play) resulting in
the development of four curricula. This was done to improve the fit of NDBI principles to preschool contexts and promote implementation fidelity.A Additionally,
intervention activities and coaching sessions took place within an integrated classroom environment, and did not rely on “pull out time” for students in order to maximize
feasibility and sustainability.

2. Promote positive changes in target children’s social communication as measured by both quantity and quality of communication bids.

A To meet this objective, consent for video-taped data was obtained from the majority of students in classrooms, allowing for outcome data to be analyzed in natural
preschool contexts from video-recorded samples of whole class activities.

Methods:

This multiple-baseline design study piloted a social communication intervention using NDBI principles with four teacher/target child dyads in the Early Childhood
Education Center at the Nisonger Center. After two to six weeks of baseline data collection, participating classroom staff members received eight weeks of
intervention. Active intervention consisted of four didactic training sessions and seven live-coaching sessions. Implementation fidelity data and communication
outcomes were video-recorded and coded by blinded research assistants.

Results:

Regarding outcomes, the present study examined 1) teacher fidelity to intervention practices in pre-identified classroom contexts 2) child outcomes in terms of
communication targets and classroom engagement 3) stakeholder ratings of feasibility/acceptability and effectiveness.

Preliminary findings indicate that classroom staff are able to implement NDBI techniques at high levels of fidelity within classroom contexts (no “pull out” time required),
report that the intervention is feasible, and that target children have increased communication bids as a result of intervention.

Conclusions:

Integration within whole class activities, as well as presenting strategies in a clearly delineated, exportable fashion while keeping intervention intensity minimal may
have been key to high teacher fidelity, high ratings of feasibility, and in turn, increased communication on the part of target children. Future research and clinical
intervention efforts should focus on considering the match between intervention strategies, their presentation, and integration into natural contexts.

109.182 Home-Based Play Routines in Low-Resourced Families of Young Children with ASD: Parent Strategy Implementation
Y. C. Chang’, W. . Shih? and C. Kasari?, (1)California State University, Los Angeles, CA, (2)University of California, Los Angeles, Los Angeles, CA

Background:

In recent years, there has been much discussion about bridging the research-to-practice gap in autism research. Dingfelder and Mandell (2011) propose that one of the
best ways to examine whether interventions are effective is to examine how the intervention is implemented in real-life context. This is particularly critical for families
who have limited access to resources. Many autism interventions with parent training components have demonstrated effectiveness in increasing child outcomes but
rarely are data reported on parent implementation in contexts outside the training sessions (Green et al., 2010; Landa, Holman, O'Neill, & Stuart, 2012).

Objectives:

The current study will examine 1) group differences in caregivers’ generalized implementation of intervention strategies, and 2) change scores in strategy
implementation within the caregiver mediated intervention group.

Methods:

Participants were 28 dyads of caregivers and young children with autism spectrum disorder (ASD), ages 2-5. The sample is a subset of a larger RCT that examined
children’s social communication skills in a naturalistic developmental behavioral intervention (NDBI) targeting joint engagement, play, and joint attention (Kasari et al.,
2014). Caregivers were randomized to receive either 3 months of group caregiver education (CEM) or individualized caregiver-mediated intervention (CMM).

The Mullen Scales of Early Learning (MSEL; Mullen, 1989) was used to determine children’s cognitive ability. The Mullen yields age-equivalent scores for visual
reception, fine motor, receptive and expressive language skills.

Home Observation. The home observation is a 30-minute videotaped session that records everyday home routines, including play, that the child and his/ her caregiver
spent time doing together without the presence of the interventionist. These home observations are videotaped by research assistant blind to treatment condition.
Parent strategy implementation was coded during the 30-minute taping, specifically during play interactions. Strategies coded include: Basic strategies, Setting up the
Environment, Following the Child’s Lead, Play Routines, Expanding Routines, Joint Attention, and Language.

Results:

Linear mixed models were used to model the change in strategies from baseline to exit. Caregivers in the CMM group improved significantly more in all strategies
except for play routines compared the CEM group from baseline to exit (Basic Strategies: F(1,24)=11.23, p=0.003, Setting up the Environment: F(1,24)=21.50,
p<0.001, Following the Child’s Lead: F(1,24)=29.07, p<0.001, Play Routines: F(1,24)=3.42, p=0.077, Expanding Routines: F(1,24)=6.25, p=0.02, Joint Attention:
F(1,24)=14.33, p<0.001, LanguageA F(1,24)=21.44, p<0.001 and overall strategies: F(1,24)=45.66, p<0.001). On average, the CMM group increased 40.2% in their
overall strategy implementation at exit (fidelity score: 70.2%) compared to the CEM group who stayed relatively the same from entry to exit (fidelity score at exit:
33.4%).

Conclusions:

This study demonstrates generalization from training sessions with parents to naturalistic demonstration of skills when videotaped by a blinded videographer in their
home. The two strategies that caregivers improved the most suggests that by end of treatment, they were allowing their children to initiate more and were also
becoming more aware and responsive to their children’s communication. Future parent-mediated interventions should continue to focus on child outcomes, but also
include parent fidelity implementation measures to assess the adoption, feasibility, and maintenance of these intervention strategies.

109.183 Imitation in Improvisational Music Therapy Supports Engagement in Children Autism Spectrum Disorder
D. Casenhiser’ and J. A. Carpente?, (1)Audiology & Speech Pathology, University of Tennessee Health Science Center, Knoxville, TN, (2)Rebecca Center for Music
Therapy at Molloy College, Rockville Centre, NY
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Background:

Imitation plays a crucial role in learning to communicate, and allows individuals to engage in reciprocal communication. Previous research by has suggested that exact
imitation is more effective than contingent responding at improving social interaction in children with autism. In addition, many naturalistic treatments for autism include
an imitation phase at the beginning of the treatment to foster engagement and joint attention. For some treatments, the imitation is exact while others have suggested
that elaborative imitation can serve both to build rapport with the child as well as provide a means of social-interaction. This study is the first study to test the specific
technique of imitation in improvised music therapy (IMT) and is the first to test the relative effectiveness of exact imitation versus elaborative imitation, and contingent
responding.

Objectives:

This study tests the relative effectiveness of three treatment strategies used during IMT for children on the autism spectrum.

A Methods:

7 preschoolers with autism participated in the study. A single-subject multiple treatment design tested the relative effectiveness of three IMT treatment techniques: 1)
exact imitation (Exl) in which the therapist imitated the rhythm or melody of each child’s turn, 2) imitation with elaboration (IE) in which the therapist first imitated the
child directly and then added to or elaborated on the child’s turn, and 3) contingent response/accompaniment (CRA) in which the therapist played music to match the
tempo, intensity, or mood of the child’s turn. Children participated in three 30-minute therapy sessions of each condition. The order of conditions was randomized for
each participant. Sessions were videotaped and later coded for treatment fidelity of each of the therapist’s tumns. Relative effectiveness of the treatments was assessed
by measuring child engagement behaviors using the 5 non-symbol infused engagement states from Adamson et al.'s (2000) engagement scale.

A Results:

The results suggest that Ex| (.22) and |E (.23) resulted in the highest median rates of positive engagement behaviors, and the lowest median rates (.06 and .09
respectively) of unengaged behaviors. CRA resulted in the lowest median rate of engaged behaviors (.14) and highest median rate of unengaged behaviors

(.11).A Scrutiny of individual participant's scores, however, suggests that certain treatment conditions are better at encouraging certain types of engagement. El almost
uniformly (6/7 participants) resulted in the worst coordinated joint attention while CRA resulted in the best coordinated joint attention in 5 out of 7 participants.
Supported joint attention, on the other hand, was best in the El.

A Conclusions:

This the first study to compare the effectiveness of individual treatment strategies used in IMT. The results suggest that techniques that involve imitation (either exact or
elaborated) may be best at encouraging positive engagement states in children on the autism spectrum during improvised music therapy. We note that as a single-
subject study, this is only a first foray into the topic and further work needs to be done with a more rigorous experimental design.

109.184 Impact of Early Childhood Intervention Programme (Developmental Journal V1) on Behaviour Difficulties in 3 Year Old Children with Severe
Visual Impairment ‘at High Risk’ for ASD

N. Dale’, E. Sakkalou?, M. O'Reilly? and A. Salt*, (1)Great Ormond Street Hospital NHS Foundation Trust, London, United Kingdom, (2)Clinical Neurosciences, UCL
Great Ormond Street Institute of Child Health, London, United Kingdom, (3)UCL Institute of Child Health, London, UNITED KINGDOM, (4)Great Ormond Street
Hospital for Children, London, UNITED KINGDOM

Background:

Congenital visual impairment (VI) is associated with social communication difficulties and a high risk of later diagnosis of autism (11-40%)(Brown et al, 1997; Mukkades
et al., 2007). A first national UK prospective longitudinal cohort study of infants with congenital disorders of the peripheral visual system (CDPVS) and profound-severe
VI has been investigating the antecedents, pathogenesis of and impact of early intervention on developmental and social communication outcomes at 3 years in this
vulnerable clinical population (Dale et al) The Developmental Journal for Young children with VI (DJ) (Dale and Salt 2008),designed specifically for children with VI, is a
parent-delivered early intervention supported by practitioners, with specific guidance to facilitate parent child interactions and strategies in the context of individualised
developmental goals including social. The materials are derived from extended clinical and research work of the Developmental Vision team (Great Ormond Street
Hospital).

Objectives:

This part of the study investigates the impact of early community based intervention (DJ) vs other community support (CS) on early behaviour difficulties and ‘pervasive
developmental difficulties’ (CBCL) which have been shown to be early risk signs for ASD in children with VI (Absoud et al 2011).

Methods:

This analysis included the subgroup of children with ‘potentially simple’ CDPVS and severe VI (N=22). Children with ‘complex’ disorders and profound VI were not
included (N=14). Practitioners particularly specialist teachers for VI reported through visitation logs on the type of intervention they used with the child over a 12 month
period (DJ:N = 9; CS:N = 13). At 3 years of age (M=38.73 months; SD=2.88), children's nonverbal cognition (Sensorimotor Understanding-SMU) was assessed using
the Reynell-Zinkin Scales for Children with VI and parents completed the Child Behavior Checklist (CBCL).

Results:

Non-parametric Mann-Whitney U analyses with intervention type (DJ vs CS) as a grouping variable and the T-scores from 3 subscales of the CBCL as outcome
variables (Withdrawn, Pervasive Developmental Problems (PDP), Internalizing composite) revealed differences between the two groups. Children receiving the DJ
intervention were reported to have lower Withdrawn problems (M=51.89 SD=3.21) compared to children receiving the CS intervention (M=58.31 SD=7.66; p<.05), with
an effect size of 0.52. Similarly, there were trends in the same direction for PDP, (DJ: M=53.56 SD=5.22; CS: M=58.54 SD=8.32;p=.07) and Internalizing composite,
(DJ: M=43.56 SD=10.06; CS: M=51.85 SD=9.55; p=.08). The children’s cognitive level (SMU) was not significantly different across the two types of intervention (DJ:
M=119.45 SD=7.73; CS: M=112.74 SD=34.15; p=.79).

Conclusions:

For the first time early childhood intervention with a VI-specific parent mediated developmental programme between 1 to 2 years has shown positive impact in reducing
behaviour difficulties in 3 year olds with congenital severe VI. Community delivery of the Developmental Journal appears to provide supports to parents which help
mitigate the tendency of children with VI to withdraw and become more socially disengaged in the early years. The evidence will be considered further in the context of
other parent-practitioner factors such as quality of relationship and frequency of home visiting and other child associations.

109.185 Intervention in the Community for Toddlers with ASD: Paraprofessionals’ Ratings of Implementation Complexity and the Association with
Observed Intervention Implementation

M. Pizzano', S. Y. Shire?, M. Kodjoe?, S. Bracaglia® and C. Kasari', (1)University of California, Los Angeles, Los Angeles, CA, (2)University of California Los Angeles,
Los Angeles, CA, (3)New York Center for Child Development, New York, NY
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Background: Treatment fidelity is a concern across intervention studies for children with autism both in clinic and when transferring practices into the community
(Dingfelder and Mandell, 2011). To enhance researchers’ ability to support community implementation, it is necessary to better understand factors that may influence
intervention fidelity. The present examination looks at paraprofessionals teaching assistants (TAs) observed implementation scores and their self-report of perceived
complexity to deliver the intervention including effort, experience, as well as comfort and confidence in implementing the intervention.

Objectives: To determine whether there is an association between TAs’ intervention implementation fidelity and their self-reports of the perceived complexity of the
intervention.

Methods: The analysis includes 43 children who were randomized to receive the JASPER intervention (Kasari et al, 2006; 2008) as part of a larger intervention trial.
Eighteen TAs delivered the JASPER intervention. On average TAs were 30.25 years old and worked at the center for 2.27 years. All but one of the TAs were ethnic
minorities. Ten-minute TA-child play interactions were videotaped at treatment exit and coded for strategy use (implementation). Implementation codes include
subscale scores (i.e., basic strategies, setting up the environment, following the child’s lead, play routines, joint attention/requesting skills, and language). TA Diaries
(adapted from Kasari et al., 2003) were completed at study entry. TAs rated 6 questions using a 1-5 scale (1=strongly disagree, 5=strongly agree) to represent their
experience in implementation (e.g., strategies feel new/complicated, goes beyond their comfort zone, requires extra work/time). These items were summed to report
total perceived complexity, the degree to which TAs felt the intervention was challenging to implement.

Results: Average total diary scores were 17.07 (SD=4.31) out of a total possible score of 30. A Pearson bivariate correlation coefficient was computed to determine the
association between implementation and complexity rating scores. There was a positive correlation between the fidelity subscale of following the child’s lead and total
perceived complexity rating (r= 0.333, n= 43, p=0.029). There were also a positive correlation between the fidelity subscale of setting up the environment and total
difficulty score (r=0.354, n=43, p=0.020). TAs’ average implementation of setting up the environment in the sample was 90.02% (SD=10.78%), and average
implementation of following the child’s lead was 85.72% (SD=11.31%).

Conclusions: TAs' initial perception of implementation complexity may be linked to higher quality intervention implementation in the particular areas of setting up the
environment and following the child’s lead. In this intervention, these strategies are foundational, providing a framework to layer on more strategies and learning
opportunities. Awareness of the time and work required to implement unfamiliar environment and following strategies is correlated with implementing these strategies
more effectively. It is possible that focusing more on the complexities and newness of an intervention translates to better foundational practices because these
strategies are the first thing that the TAs do in implementation before incorporating higher level strategies.

109.186 Meta-Analysis on Technology-Based Versus Non-Technology Based Social Communication Interventions for Children with ASD
E. Kwok, J. Holt-Ulacia and J. Oram Cardy, Western University, London, ON, Canada

Background:

Educators and clinicians now have access to a growing number of technologies that they can incorporate into their interventions with children with ASD. Captivating
sound and visual effects, as well as consistency in target demonstrations are amongst the reasons that support the use of technology in intervention (Moore & Calvert,
2000; Bernard-Opitz, Sriram, Nakhoda-Sapuan, 2001). Meta-analysis studies that explored the benefits of technology-based social-communication interventions
yielded mixed findings. One meta-analysis (Grynszpan, Weiss, Perez-Diaz, & Gal, 2014) demonstrated a positive effect with the use of technology in therapy, whereas
another meta-analysis (Wang & Parrila, 2011) found no evidence to support the use of technology. Existing meta-analyses either concentrated on studies that
compared children receiving technology-based therapy to a waitlist/typically developing group, or on single-subject intervention studies where a comparison group was
lacking. A meta-analysis conducted on studies that included children with ASD in both a technology-based intervention group and a non-technology intervention control
group would improve clinical decision-making regarding therapy delivery method.

Objectives:

To compare the effectiveness of technology-based versus non-technology based social communication interventions for children with ASD using a meta-analysis
approach.

Methods:

A systematic literature search was performed using keywords including “autism,” “ASD,” “technology,” “computer,” “robot,” “video,” and “virtual.” A total of 5386 studies
were identified. 24 studies met the inclusion criteria: a) included at least one participant with diagnosis of ASD; b) employed randomized control trial or alternating
treatment designs; c) contain at least one dependent measure of social communication (verbalizations, affect, imitation, joint attention, turn-taking, requesting, pointing,
or social interaction). 12 studies did not report Ms or SDs and thus were excluded from further analysis. A total of 12 studies containing 89 participants with ASD were
included in the analysis. Across all studies, we extracted 37 dependent measures that were related to social communication. For each dependent measure, we
calculated the standardised mean difference (SMD) between the technology-based intervention and non-technology based intervention groups. Then, a Z-test
determined whether the SMDs across studies were reliably different from zero.

Results:

Overall, interventions conducted through technology did not result in better social communication outcomes compared to those conducted without technology (Cohen’s
d = 0.14; standard error =0.68, p=0.17).

Conclusions:

Based on studies with the most stringent methodological designs, our meta-analysis found that children with ASD did not benefit more from technology-based
intervention compared to non-technology based intervention. Studies (e.g. Bernard-Opitz et al., 2001) have suggested that technology-based interventions can result in
more long-term improvements of skills in children with ASD. Future studies on this topic should consider both immediate intervention outcomes and the generalizability
and sustainability of newly learnt skills.

109.187 Occupational Performance Coaching Via Telehealth: A 12-Week Intervention for Families of Children with Autism Spectrum Disorders
A. Wallisch, L. Little, E. Pope and W. Dunn, University of Kansas Medical Center, Kansas City, KS
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Background: Underserved families of children with ASD often have difficulty accessing services, which may negatively impact family and child health. Telehealth has
been shown as a promising way to deliver services to an increased number of underserved families (Vismara, Young & Rogers, 2012). When professionals partner with
parents to identify solutions together (called occupational performance coaching [OPC]), parents are increasingly efficacious in supporting their child (Graham et al.,
2013).

Objectives: The aims of this study included: (1) Determine the feasibility (i.e., acceptability, satisfaction, cost-effectiveness of OPC for families of children with ASD
delivered via telehealth; (2) Examine the extent to which OPC via telehealth impacted parent competence and child participation.

Methods: This study used a within group, pre-post quasi-experimental design. We enrolled n=17 families of children with (mean age=43.46 mos; SD=13.91 mos;
range=26-63 mos). Parents completed the Telehealth Acceptability Questionnaire, a 14 item six-point scale (1=highly agree to 6=highly disagree) evaluating
satisfaction with the use of telehealth as well as the intervention content/process. Parent report measures gathered pre- and post-12 weeks (i.e., parent competence,
child participation). To address the cost-effectiveness of the intervention, we calculated the number of driving miles, travel time, lost family wages, and transportation
costs at $0.54/mile. We used descriptives to examine telehealth acceptability and satisfaction. We used paired sample t-tests to analyze effects on parent efficacy and
child participation

Results: To date, cost-effectiveness analyses show that the use of telehealth equated to $97,297.50 in savings when compared to traditional service delivery models.
In addition, parents may lose approximately 11.3% of their income to receive services. The use of a telehealth method of intervention delivery was highly acceptable to
parents (mean=1.18; SD=.39; range1-2.29). Parent also highly rated the intervention content/process (mean=1.18; SD=.21; range=1-2.14). Findings suggest that
parent efficacy scores significantly increased (p<.05). In addition, children’s frequency of activation participation significantly increased (p<0.01), and the diversity of
children’s activities significantly increased (p<0.01)

Conclusions: Telehealth is a promising method of delivery of OPC for families of young children with ASD, particularly for rural families and underserved families with
limited access to services. A 12-week OPC intervention for families of children with ASD delivered via telehealth significantly increased parent efficacy and child
participation. Results suggest that parents are highly satisfied with the content and process of this family-focused intervention, as well as the use of telehealth. When
parents have the support of an occupational therapist to identify strategies that increase child participation in everyday activities, they likely feel increasingly efficacious
in their parenting role.

109.188 Outcomes for ASD Children with Feeding Problems in a Community Mental Health Setting
D. N. Top?, N. C. Russell', H. Rimmasch? and M. South3, (1)Brigham Young University, Provo, UT, (2)Wasatch Mental Health, Provo, UT, (3)Psychology and

Neuroscience, Brigham Young University, Provo, UT

Background: Although not a core feature of Autism Spectrum Disorder (ASD), children with ASD often have restricted food intake problems and disruptive mealtime
behaviors. Escape extinction, a common evidence-based practice for restrictive food intake disorder for children with ASD, is controversial and considered unethical for
many clinicians because of the aversive nature of the technique. Because of this, researchers and clinicians are striving to create and evaluate new feeding treatments
for this population. An alternative feeding intervention with limited support in the ASD population is known as the Sequential Oral Sensory (SOS) feeding program. In an
effort to improve the feeding behaviors of preschool children with ASD, a community mental health preschool program implemented a variation of the SOS intervention
to determine its effectiveness. The feeding intervention is an intensive 8-month program, consisting of 30-minute sessions, 4 days per week, in a school cafeteria
setting.

Objectives: We report findings from a longitudinal archival dataset collected during the implementation of a feeding intervention as part of a community mental health
preschool program children with ASD. We examined the relationship between feeding behaviors and other client characteristics including age, sex, autism symptom
severity, and cognitive ability. Discrepancies between clinician and caregiver reports of symptoms were also analyzed.

Methods: Sixty children ages 35 to 59 months diagnosed with ASD received a feeding intervention from a community mental health preschool program for eight
months. The archival dataset included monthly administrations of the Brief Autism Mealtime Behavior Inventory (BAMBI) from both caregivers and clinicians. Severity of
autism symptoms (Clinical Autism Rating Scale) and general cognitive ability (Psycho-Educational Profile) were also collected at intake and post-treatment. We used
Hierarchical Linear Modeling (HLM) techniques to model the changes in BAMBI scores across the 8 months of treatment to assess effectiveness of the feeding
intervention. We also used HLM to examine autism severity, age, cognitive ability, and gender of the client as potential predictors of treatment outcomes. Differences
between caregiver and clinician reports of feeding behaviors at intake and post-treatment were examined using t-tests.

Results: Caregiver reported BAMBI score indicated that at post-treatment, 3 of the 53 children with significant feeding problems at intake no longer had significant
problems post-treatment. This finding was not corroborated on the clinician report. HLM analyses show that reported problematic feeding behaviors over the course of
treatment decreased significantly on caregiver report, but not on clinician report. Food selectivity significantly decreased on both caregiver and clinician reports.
Cognitive ability at intake significantly predicted decreased food selectivity on the clinician report. Age, autism severity, and gender did not significantly predict
treatment outcomes. Clinicians rated the feeding problems as more severe at intake than the caregivers. There were no significant differences between reporters at
post-treatment.

Conclusions: The intensive feeding program implemented at a community mental health preschool program for children with ASD showed minimal effectiveness. This
study highlights the difficulty of effective implementation of feeding interventions in community mental health settings. Implications, limitations, and future directions for
research will be discussed.

109.189 Outcomes of a Low-Intensity Early Behavioral Intervention Among Japanese Preschoolers with Autism Spectrum Disorders: A 1-Year Follow-
up

H. Haraguchi’, M. Inoue?, F. Norod, A. Stickley*, A. Miyake® and Y. Kamio®, (1)National Institute of Mental Health, National Center of Neurology and Psychiatry, Japan,
Tokyo, Japan, (2)Tottori University, Yonago, Tottori, JAPAN, (3)University of Tsukuba, Tsukuba, Japan, (4)Stockholm Center for Health and Social Change (Scohost),
Sédertérn University, Huddinge 141 89, Sweden, (5)National Institute of Mental Health, National Center of Neurology and Psychiatry, Japan, Yokohama City, JAPAN,
(6)Department of Child and Adolescent Mental Health, National Institute of Mental Health, National Center of Neurology and Psychiatry, 4-1-1 Ogawahigashicho,
Kodaira, Tokyo, Japan
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Background:

Studies suggest early intensive behavioral intervention (EIBI) can improve cognitive abilities, language, and adaptive behavior of young children with autism spectrum
disorders (ASD). However, EIBI is unaffordable in many countries. Although it is essential to implement evidence-based early interventions for children with ASD with
varied needs in community settings, evidence whether low-intensity early behavioral interventions (LBI) for ASD children contribute to improved outcomes compared to
eclectic treatment-as-usual (TAU) in community settings is not well established.

Objectives:

This study aimed to examine whether LBI implemented in community settings helped to improve DQ and adaptive behavior of children with ASD compared to TAU.
Methods:

Sixty one preschool children diagnosed with ASD were recruited from several universities, private agencies, and regional public centers. After the exclusion of 8
children with a high DQ (DQ >84), the study sample consisted of 53 children: 27 participants (24 male) (mean age: 4.0 years; SD: 1.3; range: 2.1-6.7) receiving LBI (a
mean of 3.8 hours per week; SD: 2.5; range: 0.8-8.0) and 26 participants (21 male) (mean age: 3.5 years; SD: 1.0; range: 2.3-5.9) receiving TAU (a mean of 18.2 hours
per week; SD: 9.7; range: 0.5-25.3). Standardized tests were administered at baseline (T1) to assess mental age (DQ), adaptive behavior (VABS), ASD symptom
severity (PARS), mental health problems, maternal parenting stress and depression, and again, 1 year later (T2). Intervention type, intensity and duration were also
monitored after 6 months. There were no differences between groups for age, parental age or education at T1. A paired t-test was used to compare DQ and VABS
scores for each group between T1 and T2. DQ at T1 in the TAU group was significantly higher than in the LBI group (t = -2.284 p <.05). Analysis of covariance was
used to compare between-group changes in DQ and VABS scores.

Results:

Within the LBI group there was an increase in DQ (t = -2.150; p <.05), Language-Social DQ (t =-3.221; p <.01), and VABS Communication (t = -2.267; p <.05) score,
and decreases in VABS Daily Living (t = 2.758; p <.05) and VABS Socialization scores (t = 3.024; p <.01) between T1 and T2. For the TAU group only Language-Social
DQ (t=-4.161; p <.01) and VABS Communication (t = -2.665; p <.05) score increased. A between groups comparison revealed a greater increase in DQ in the LBI
group than in the TAU group (F = 4.129; p <.05). There were no significant differences in the size of the score change between the groups for Cognitive-Adaptive DQ,
Language-Social DQ, or the VABS scores.

Conclusions:

In this prospective observational study, preschool children with ASD receiving LBI, which included varied programs and a lower intensity intervention compared to in
previous studies, had a greater improvement in DQ across a 1-year period compared to children receiving TAU, even though the mean intensity of the LBI intervention
was less than the TAU intervention. RCTs involving larger samples are now needed to determine the evidence-based efficacy of LBl in community settings.

109.190 Parent Training Via Telehealth for Children with Autism Spectrum Disorder and Disruptive Behavior: A Demonstration Pilot
K. Bearss?, T. L. Burrell?, V. Postorino?, S. Gillespie3 and L. Scabhill?, (1)Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA, (2)Marcus Autism
Center, Atlanta, GA, (3)Emory University School of Medicine, Atlanta, GA

Background: As the number of cases of ASD has increased, so have the challenges of serving these children and their families. Telehealth is a potential solution to
the problem of limited access to specialized services for children with ASD and families in rural areas. The Research Units in Behavioral Interventions (RUBI) PT
program showed that a 24-week, structured parent training (PT) program was effective for reducing disruptive behavior in children with ASD when delivered 1:1in a
clinical setting. A promising expansion involves telehealth delivery of RUBI-PT, as this modality could increase access to care in rural and underserved communities.
Objectives: This open-label pilot study evaluated the feasibility and initial efficacy of the RUBI-PT program when delivered via telehealth to families of children with
ASD and disruptive behaviors in rural areas. We define feasibility as evidence that the treatment is acceptable to families and therapists, that the outcome measures
can be collected as scheduled, and that the treatment can be delivered reliably by trained therapists via telehealth. Efficacy was evaluated through change on the
parent-rated Aberrant Behavior Checklist-Irritability subscale (ABC-I) and independent evaluator ratings of overall improvement on the Clinical Global Impression-
Improvement (CGI-I) scale.

Methods: Parents of children ages 3-8 with a community diagnosis of ASD and disruptive behavior living in rural Georgia were enrolled in the 24-week study. The
RUBI PT curriculum is based on principles of applied behavior analysis and provides parents with specific techniques to manage child behavioral problems and
promote adaptive skills. Eleven core sessions and up to two supplemental sessions (e.g. toileting, feeding, sleep issues) were delivered over 16 weeks. Follow up
telephone boosters were conducted at Weeks 18, 20, and 22 to promote skill generalization and maintenance. Assessments occurred at Baseline, Weeks 8 and 16 and
24,

Results: Fourteen children with a community diagnosis of ASD were screened and all met eligibility criteria. Families were recruited from 4 telehealth sites (2 schools,
1 primary care center, 1 regional medical center). Mean age was 5.8 + 1.7 years; 64% were males; mean IQ = 69.4 + 17.6. Thirteen of 14 families (92.9%) completed
the 24-week treatment. Feasibility outcomes showed 98% therapist fidelity to treatment, high parental engagement in treatment (91.6% of core sessions attended) and
94.6% attainment of in-session goals. Despite the distance from the center, we were able to collect 95% of outcome data from parents and caregivers across the 24-
week trial. Parents reported greater confidence in managing problem behaviors and both therapists and parents reported high levels of comfort with the telehealth
technology. Regarding efficacy of the telehealth treatment, parents reported a 46.4% decrease in disruptive behaviors on the ABC-I at Week 24. Eleven of 14 (78.5%)
participants were rated as much/very much improved on the CGI-I by an independent evaluator.

Conclusions: The delivery of PT via telehealth appears to be acceptable to parents and therapists. Preliminary efficacy findings are promising and suggest that
delivery of the RUBI PT program via telehealth may produce notable reductions in parent-reported child disruptive and noncompliant behaviors.

109.191 Parent-Based Intervention Therapy for Autism Spectrum Disorder
A. Deshpande’, N. Ramamoorthy?, M. Bhargavi', A. Jayaraman? and N. N. Mundkur3, (1)Sangamitra, Bangalore, Indiia, (2)Center for Child Development and
Disabilities, Bangalore, India, (3)Centre for Child Development and Disabilities, bengaluru, INDIA
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Background: A In India, >10 million children are affected by autism spectrum disorder (ASD). With improvements in diagnosis, the number of cases is expected to
greatly increase; however, there continues to be a deficit of professionals in the field of autism intervention. Several studies have shown that a structured intervention
for children with ASD at an early stage significantly improves 1Q levels, adaptive behavior, and diagnosis of autism compared to children receiving community-based
intervention. In this regard, parent-implemented intervention has shown better outcomes for both children and parents compared to other forms of intervention for ASD,
and has extended the benefits of intervention to the home environment.

Objectives: A This study aimed to provide timely intervention in children with ASD by training parents to be interventionists themselves.

Methods: A Twenty-three children with ASD (3-7 years) were first diagnosed using standardized tools, and then, evaluated using the Early Start Denver Model
Curriculum Checklist (ESDM) in the areas of communication (receptive and expressive), social skills, and play skills pre-intervention, and the modified Indian version of
the MacArther Communicative Development Inventory. A comprehensive intervention plan was then designed to begin from the child’s basal level of functioning, based
on the above assessments. This included enhancing the child’s social, communication, and self-help skills through play therapy, language sessions, phonetics and
early literacy program, toilet-training program, self-help development program, and sensory program; 3 h/day at the center and at least 2 h/day at home for 5 days,
leading to a 25-h structured intervention program weekly. We also focused on sensitizing and empowering parents through weekly presentations and home program to
facilitate intervention during child’s daily activities. Plans were reviewed monthly by staff and parents. Evaluation using ESDM checklist was performed after each of the
four post-intervention sessions at 6-month intervals.

Results: A Based on our pilot results, most children showed significant improvements in communicative abilities, play, and social skills at the end of 1-4 intervention
sessions (15t session: n = 17; 2" to 4t session: n = 6) as per the ESDM check-list. By the end of the first intervention session, 12/17, 9/17, and 10/17 children showed
improvements in communication, social skills, and play, respectively. Among the 6 kids who have completed all 4 intervention sessions so far, all showed significant
improvements in communication, social skills, and play as compared to pre-intervention (p < 0.05).

Conclusions: A Based on our results, we can conclude that our parent-based intervention therapy has successfully enhanced the developmental outcomes for children
with ASD. It has made parents more tuned-in to their child’s needs and show child-oriented responses, sensitive to the challenges their child faces, have appropriate
expectations from the child, and be more optimistic. Our results support previous research that suggests that close cooperation between parents and professionals as
well as parental involvement is key to the success of autism intervention programs. We believe that involving parents/primary caregivers will compensate for the deficit
of professionals in the field of autism intervention and help in effective and timely intervention in children with ASD.

109.192 Parent-Child Group Intervention for Young Children with ASD
C. Colombi' and A. M. Fish?, (1)University of Michigan, Ann Arbor, MI, (2)Psychiatry, University of Michigan, Ann Arbor, MI

Background: ASD affects approximately 1 in 68 children in the U.S., according to the Center for Diseases Control (Baxter et al., 2014). More children than ever are
being diagnosed or identified as at-risk for ASD in the first years of life. Despite strong evidence for the positive impact of early intervention that begins immediately
following diagnosis (Koegel et al., 2014), and despite evidence that intervention delivered in the first three years of life has higher impact on outcomes in comparison to
later start (Vivanti et al., 2016), access to high quality treatment is quite limited, and this is particularly true for very young children. While we can identify early signs of
ASD as early as 12 months of age, on average children with ASD in the U.S. start intervention after 3 years of age (CDC, 2016). Therefore, the majority of children
miss an important developmental window shown to significantly improve children’s outcomes. Barriers preventing very early access to intervention include a continuous
increase in the number of children diagnosed, as well as scarcity of specialized providers. One way of increasing access to intervention is to teach intervention
strategies to parents immediately after diagnosis.

Objectives: The aim of this project was to adapt an existing evidence based intervention, the Early Start Denver Model (ESDM) (Rogers and Dawson, 2010), to a
parent-child group delivery in order to increase access to treatment in the period immediately following diagnosis, and thereby improve child outcomes.

Methods: The Parent-Child group ESDM was delivered to 5 young children with ASD, between 24 and 48 months of age, and their caregivers. Each family
participating in the study received one 1-hour session per week of the treatment, delivered in a group of 5 child -caregiver dyads, for 12 weeks. During the first portion
of each session the therapist covered an ESDM teaching strategy with the caregivers, while the children played under the supervision of student research assistants.
During the last portion of the session, the caregivers joined their children and practiced the ESDM teaching strategies with the coaching of the therapist.

Results: Preliminary data indicated gains in social-communication behaviors in children. Acceptability of the program was very good as indicated by retention of all
participants. Moreover, results from a five-point Likert-based scale survey indicated that the caregivers agreed or strongly agreed that the program was useful and
satisfying.

Conclusions: Our preliminary results suggest that the ESDM delivered in group may be useful to teach intervention skills to parents and to increase social
communication in young children with ASD.

109.193 Parental Perspectives on Parent-Mediated Intervention for Toddlers Suspected of Autism Spectrum Disorder to Support Parent during the
Waiting Period Surrounding the Diagnostic Evaluation

A. J. Beaudoin', M. Couture? and G. Sébire?, (1)Université de Sherbrooke, Québec, QC, CANADA, (2)Rehabilitation, Universite de Sherbrooke, Sherbrooke, QC,
CANADA, (3)Pediatrics, McGill University, Montréal, QC, Canada
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Background: A Knowing that interventions for children suspected of autism spectrum disorder (ASD), are most effective when offered as early as possible, interventions
that are tailored to very young children presenting early difficulties in social interaction or communication is needed. Parents-mediated interventions may be a useful
way to support developmental and functional outcomes in vulnerable young children and to bring benefits to the whole family by improving the parents’ sense of
competence and empowerment.

Objectives: The study aims to assess the effects of a 12-week parent-mediated intervention adapted from the Early Start Denver Model (ESDM) and the Social
Communication Emotional Regulation Transactional Support (SCERTS) model for families with low-socioeconomic status (SES) having a toddler suspected of ASD on
1) parents’ use of strategies, 2) parent-child interactions, and 3) parental well-being.

Methods: The proposed intervention offers 12 individual coaching sessions to parents of children suspected of ASD at their home on how to interact with their young
children and thus stimulate their development through daily interactions. An experimental study was conducted with 19 families with low SES having a child with a
suspicion of ASD aged between 15 and 30 months and at least one of their parents, randomly assigned to the group receiving the intervention right away (group 1) or
having to wait 3 months before having access to the intervention (group 2).

Parental perspectives were collected three to four times; before waitlist (TO, only for group 2), pre-intervention (T1), post-intervention (T2), and three-month follow-up
(T3) and analyzed using Mann-Whitney and Wilcoxon signed-rank tests. Parents’ use of strategies and parent-child interactions were rated using respectively the
ESDM Fidelity Checklist and Adamson’s engagement rating scale via videotapes of a 10-minute free play period between the child and his parent at each assessment
time. Parental well-being was assessed through two questionnaires completed by parents themselves, the Parental Stress Index — Short Form (PSI-SF) and the Parent
Sense of Competence (PSOC).

Results: 18 of the 19 parent-child dyads participated in the 12 weekly parents coaching sessions. Data analysis shows significant improvement in parents’ use of
strategy and parent-child interactions during the intervention phase (T1 - T2), but no significant change before (TO — T1) or after intervention (T2 — T3). Regarding
parental well-being, no significant changes were noted in parental well-being at any time points.

Conclusions: This study shows promising results on proximal outcomes (parents’ use of strategies and parent-child interactions). Knowing so, parent-mediated
interventions may be an interesting alternative to increasing timely access to interventions, especially before children has any diagnosis, and thus very few services. In
fact, this study shows that it helps parents to use strategies to promote their child's development and to interact adequately with their child during free play periods.
However, parental support should be targeted more specifically to improve parental well-being. Also, more distal outcomes, such as child development and parental
satisfaction toward the program should be assessed.

109.194 Pilot Study of a Comprehensive Psychosocial Summer Treatment for Young Children with HFASD
C. A. McDonald', M. L. Thomeer?, C. Lopata? J. P. Donnelly?, J. D. Rodgers? and A. K. Jordan3, (1)Institute for Autism Research, Canisius College, Buffalo, NY,
(2)Canisius College, Institute for Autism Research, Buffalo, NY, (3)Counseling, School, and Educational Psychology, University at Buffalo, SUNY, Buffalo, NY

Background: The number of children diagnosed with autism spectrum disorder (ASD) has been increasing at an alarming rate, highlighting the need for effective
treatments (Odom et al. 2014). The concentration of the increase among young high-functioning children with ASD (HFASD) poses a significant challenge, as
specialized treatments for these young children are non-existent. While a growing body of evidence suggests that cognitive-behavioral treatments for youth with
HFASD may yield positive outcomes (e.g. Laugeson et al. 2012; Frankel et al. 2010), their use with young children with HFASD has not been evaluated.

Objectives: This study examined the feasibility and initial outcomes of a comprehensive summer psychosocial treatment (summerMAXY°) for 23 young children, aged
4-6 years with HFASD.

Methods: Participants: The sample included 23 children, aged 4-6 years with HFASD. Each child had a prior clinical diagnosis of ASD, an SB-5 abbreviated 1Q >70 (at
least 1 subtest >80), and a PLS-5 expressive or receptive language score >80. All diagnoses were confirmed using the ADI-R. Measures: Social Responsiveness Scale
- Second edition (SRS-2), Adapted Skillstreaming Checklist for Young Children (ASCY¢). Procedures: The 5-week cognitive-behavioral treatment (5 days/week, 6
hours/day) included instruction and therapeutic activities targeting social/social-communication skills, facial-emotion recognition, and interest expansion. A behavioral
system was also implemented to reduce ASD symptoms and problem behaviors and/or increase skills acquisition and maintenance. Rating scales were completed pre-
and post-treatment by parents and staff clinicians.

Results: Feasibility was supported in high levels of treatment fidelity (all components >93%) and parent- and staff-reported satisfaction. Satisfaction ratings averaged
67.3 out of a maximum of 70 points (average item M=6.7 of a maximum 7) for parents and 45 out of a maximum of 49 points (average item M=6.4 of a maximum 7) for
staff-clinicians. Average child satisfaction total was 14.5 of a possible 15 points (average item M=2.9 of a maximum 3). According to parent and staff-clinician ratings,
children displayed significant reductions in ASD symptoms and gains in their use of targeted social skills. Pre-post comparisons indicated a significant decrease in
parent (SRS-2 p<.001, d=1.70) and staff-clinician (SRS-2 p<.001, d=1.29) rated ASD symptoms, and increase in parent (ASCy¢ p<.001, d=1.68) and staff-clinician
(ASCye p<.001, d=2.30) rated social/social-communication skills.

Conclusions: Overall, results suggested that the comprehensive young child protocol (summerMAXYe) can be conducted with a high degree of accuracy (fidelity),
parents, children, and staff-clinicians find it quite acceptable, and participation is associated with significant symptom and skills improvements. These findings were
considered especially promising as the effect sizes on the two parent and staff-clinician rating measures were large (ds 1.29 and 2.30). Results also suggested that
cognitive-behavioral techniques/treatments may be appropriate for young children with HFASD. Despite these initial positive indications, the results must be considered
suggestive and the summerMAXYe protocol requires examination in an RCT.

109.195 Real-World Conversational Turn-Taking: An Exploratory Study of Preschoolers with ASD, Teachers, and Peers

T. Liu', S. Regan?, E. Ferguson®, L. Bateman3, A. S. Nahmias?, D. S. Mandell?, R. T. Schultz® and J. Parish-MorrisS, (1)Rice University, Houston, TX, (2)University of
Pennsylvania, Philadelphia, PA, (3)The Center for Autism Research/CHOP, Philadelphia, PA, (4)University of California Los Angeles, Los Angeles, CA, (5)The Center
for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (6)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA
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Background:

Early intervention (El) has the potential to dramatically improve long-term outcomes in children with ASD (Howlin, Magiati, & Charman, 2009). Little is known about the
influence of child-level characteristics on treatment gains in different El settings, which could have important implications for how we match children to the most
effective setting. Language may be an important moderator of individual gains. For example, a study of preschoolers with ASD revealed that children with higher
standardized language scores at the beginning of the school year demonstrated steeper rates of cognitive growth in inclusion classrooms than in mixed disability or
inclusion classrooms (Nahmias et al., 2014). In this study, we explore a hallmark of social communication: conversational turn-taking (Dykstra et al., 2013; Warren et
al., 2010). Conversational turn-taking is a dynamic, ecologically valid measure of social communication that may vary across different El settings. Defining child and
classroom factors that facilitate conversational turn-taking could guide placement decisions, particularly if more turn-taking results in greater long term social and
cognitive growth.

Objectives:

To assess conversational turn-taking in preschoolers with ASD, their teachers, and their peers during free play in three El classroom settings (autism-only, mixed
disability, inclusion), and compare profiles of children who engaged in peer conversations with children who did not.

Methods:

Twenty-four preschoolers with ASD (16 boys, M=4.1 years, 88% scored “very low” on the Mullen ELC) wore t-shirts with digital language recorders (LENA) in a child-
safe chest pocket during a typical school day. All verbalizations produced by or directed at the target child during an unstructured “free play” sample were
orthographically transcribed (M=19.0 minutes). We defined conversational turns as pauses of greater than 0 seconds and less than 4 seconds between utterances by
different speakers (target child, peer, teacher). Dependent variables included turn-taking rates relative to total recording duration and inter-turn latency.

Results:

All 24 participants engaged in conversational turn-taking with teachers, but only 38% conversed with their peers. Children who engaged in peer conversational turn-
taking (PC) were more likely than those who did not (N-PC) to be in inclusion classrooms (Chi-square = 7.22, p<.05), and in classrooms with more students (p<.05). PC
and N-PC had statistically equivalent SCQ and ADOS severity scores, but PC had higher Mullen expressive and receptive language scores than N-PC (ps<.05). Rates
of teacher-participant conversational turn-taking did not differ by setting, and teachers responded equally quickly to children in both groups.

Conclusions:

This exploratory study is part of a larger, longitudinal effort to examine mediators and moderators of intervention response in preschoolers with ASD, and is one of the
first to analyze fine-grained measures of conversational turn-taking in different El settings. Our finding that more peer conversations occur in inclusion classrooms
suggests enriched opportunities for peer interaction in that setting compared with autism-only and mixed disability classrooms, but children in inclusion classrooms also
had higher baseline standardized language scores. Future analyses with additional participants will assess the differential effects of child/classroom language variables
(including conversational turn-taking) on cognitive and social growth over 9 months.

109.196 Reduced Anxiety Following Pivotal Response Treatment in Young Children with Autism Spectrum Disorder
J. Lei, D. G. Sukhodolsky, S. M. Abdullahi, M. L. Braconnier, C. Kautz and P. E. Ventola, Yale Child Study Center, New Haven, CT

Background: Up to 40% of children with ASD exhibit co-occurring symptoms of anxiety, further impairing social functioning. Despite recent successes in mitigating
anxiety symptoms in school-aged children with ASD using adapted versions of Cognitive Behavioural Therapy, little is known about treatments for younger children.
Pivotal Response Treatment (PRT) is a behavioural intervention that primarily aims to increase social communication skills in children with ASD by reinforcing social
interactions in a naturalistic and contingent manner. To date, no studies have explicitly examined the therapeutic potential of PRT at reducing anxiety symptoms in
young children with ASD.

Objectives: To explore changes in anxiety in young children (4-8 years) with ASD following a 16-week open-label trial PRT. We examined whether changes in anxiety
may be independent from co-occurring changes in social communication skills, which is directly addressed by PRT, to hypothesise and evaluate whether any changes
observed in anxiety may be driven by differential therapeutic elements of PRT.

Methods: Participants included 21 children (9 female, 12 male) with high-functioning ASD (M 1Q=102, SD=16, measured by Differential Abilities Scale — 2 Edition)
between the ages of 4 and 8 years. Each child received three treatment sessions, with a total of 7 hours, on a weekly basis for 16 weeks. Parents completed outcome
measures both before and after the 16 weeks of PRT. We conducted paired sample t-tests to evaluate changes in anxiety (Child and Adolescent Symptom Inventory —
Anxiety Subscale, CASI-Anx), internalising symptoms (Child Behaviour Checklist — Internalising domain), and social communication (Social Responsiveness Scale,
SRS) over the course of treatment. We conducted repeated-measures ANCOVA to evaluate changes in anxiety after controlling for changes social communication.
Finally, we partitioned the variance of change observed in anxiety over the course of treatment, by including changes observed in social communication (SRS), 1Q, and
age in a step-wise hierarchical regression analysis.

Results: Participants showed significant reductions in anxiety (CASI-Anx) from pre-treatment to post-treatment (CASI-Anx Total; p = .02), internalising symptoms
(CBCL; p =.001), and social communication (SRS; p = .001) (Table 1). After controlling for changes in social communication, participants still showed a significant
reduction in anxiety, F (1,19) = 6.13, p = .023, partial n2 = .24. Hierarchical linear regression model (Table 2) showed that residualised change in social communication
accounted for little variance associated with change reported in anxiety, R? = .02, p = .55. Further addition of IQ and age, as covariates did not alter the model’s ability
to account for changes observed in anxiety over PRT.

Conclusions: This open-label study shows promising results for PRT to help reduce anxiety, and internalising symptoms more broadly, in young children with ASD. To
our knowledge, this study is the first to address the gap in literature on evaluating anxiety reduction following intervention in young children with ASD, providing
evidence supporting PRT’s significant additional therapeutic potential in terms of reducing severity of anxiety. Future studies can evaluate whether current finding may
hold using larger sample sizes, and translated to lower-functioning young children with ASD.

109.197 Role and Predictors of Therapeutic Alliance in a Parent-Mediated Intervention for Autism
C. A. Taylor', R. Emsley’, P. Callery’, J. Marshall?, J. Green’ and .. PACT Consortium?, (1)University of Manchester, Manchester, United Kingdom, (2)Manchester
Metropolitan University, Manchester, United Kingdom, (3)United Kingdom
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Background: Therapedtic alliance is a measure of the quality of the working relationship between therapist and client. In psychiatry, meta-analyses have shown a small
but consistent relationship between quality of alliance and outcome for both adult (Horvath, Del Re et al. 2011) and child/youth clients (Shirk, Karver et al. 2011), and a
range of factors have been shown to associate with the quality of alliance. However, therapeutic alliance has been little researched in the context of parent-mediated
interventions for children with autism.

Objectives: To investigate the relationship between parent-therapist alliance and a range of baseline and process variables, and the role of alliance as a post-
randomisation effect modifier on parent and child outcomes, in a parent mediated intervention for autism.

Methods: Therapeutic alliance was rated at three time points by 77 parents and 6 therapists participating in the Pre-School Autism Communication Trial (Green,
Charman et al. 2010). This was a randomised control trial of a parent-mediated intervention for autism (Pre-school Autism Communication Therapy; PACT), compared
against treatment as usual (TAU). Baseline variables comprise parent demographic variables, parent causal belief variables, and an average therapist fidelity variable.
Process variables comprise parent 'Expression’ and therapist 'Integration’ of parent perspectives, measured on the Parent Perspectives Coding Scheme (PPCS),
developed specifically for the study. 120 sessions from a purposive high-low parent-rated alliance subsample of 20 cases were coded on the PPCS. Since alliance is
not measurable in the TAU arm, we use significant predictors of alliance to predict the ‘counterfactual alliance’ that would have been observed in the PACT arm for
those randomised to TAU. This forms latent classes of alliance, and we compare outcomes, including measures of parent synchrony, child initiations and symptoms,
between PACT and TAU within each of these latent classes.

Results: Parent-rated and therapist-rated alliance did not correlate. Parents who cited MMR as a possible cause of autism in their child rated the alliance lower than
those who did not (p<.05) and parents with no post-16 qualifications rated the alliance higher (p<.05); these two variables were independent. A multiple regression
model including the two variables in a single step explained 18.3% of variance in parent-rated alliance (Table 1). PPCS Expression and Integration scores were higher
in the high parent-rated alliance group but the difference was non-significant. Therapist-rated alliance associated positively with therapist fidelity (p<.01) and with PPCS
Expression and Integration variables (p<.01). A multiple regression model containing fidelity, expression and integration explained 58.8% of variance in therapist-rated
alliance (Table 2). The analysis of alliance and treatment effects is underway and results will be included in the presentation.

Conclusions: Therapists should be aware that parents may rate the alliance differently from themselves and that different factors associate with their ratings. Parents’
causal beliefs and level of education may influence their ratings of alliance in specific interventions. In keeping with alliance theory, open discussion of disagreement
ma improve alliance in these cases, especially where the parents’ views on causal beliefs are unlikely to be shared by the therapist.A A

109.198 Scoping the Evidence of the National Autistic Society (NAS) Early Bird Parent Education Training Programmes
J. J. Dawson-Squibb’, E. L. Davids? and P. J. de Vries', (1)Division of Child & Adolescent Psychiatry, University of Cape Town, Cape Town, South Africa,
(2)Adolescent Health Research Unit, Division of Child and Adolescent Psychiatry, University of Cape Town, Cape Town, South Africa

Background:

The EarlyBird (EB) programme is a Parent Education Training (PET) programme designed to assist parents and caregivers shortly after their child is diagnosed with an
Autism Spectrum Disorder (ASD). The United Kingdom-based National Autistic Society (NAS) developed the twelve week group-based programme in 1997. Its broad
aims are to 1) support parents immediately after diagnosis, 2) empower parents and encourage a positive perception of the child’s ASD, and 3) help parents establish
good practice. The EarlyBird Plus (EB+) course was designed in 2003 for parents of school-going children under the age of 9 years.

Both programmes are run internationally in many High Income Countries (HIC), and more than 20,000 families to date have attended the courses. Many clinical and
research teams in low- and middle-income countries (LMIC) and other low-resource settings are seeking appropriate evidence-based parent education programmes to
implement in these settings, where parent support is severely lacking. EB/EB+ may potentially fill such a need.

Objectives:

This study set out to perform a comprehensive scoping review of all peer-reviewed publications on the acceptability and outcomes of the EB and EB + programmes.
We reviewed the context for programmes, study populations, design, outcome measures used, and overall evidence-base.

Methods:

A search was conducted between February and June 2016 using the following databases: EbscoHost, Sabinet, SAGE journals, Directory of Open Access Journals,
BioMed Central, Scopus and Science Direct, as well as ‘grey literature’. The searches were conducted using the following keywords: EarlyBird, EarlyBird Plus, Autism,
Parent Skills Training, Psychoeducation, Parent Support, Parenting Programmes, and Parent Training. Two reviewers independently screened titles and abstracts of
publications using the inclusion criteria.

Results:

The review identified 18 articles of which two were from New Zealand and 16 from the United Kingdom. No publications were identified from LMIC. Thirteen of the
articles emphasised that the EB and EB+ programmes met their aims and parental satisfaction regarding the course was high. 72% of studies were non-randomized
pre-post control in design and only one had a control group.

Acceptability of the programmes was reported on in 94%, and efficacy in 72%. Outcome measures included parental stress, parental perceptions severity of symptoms
and of the intervention, parental knowledge and child adaptive behaviour. No randomized controlled trials or head-to-head studies with other parent education training
programmes have been performed using of EB/EB+ to date.

Conclusions:

In spite of its widespread use, the evidence-base for EB/EB+ was surprisingly small, and was limited to findings from two English-speaking high-income countries.
Whilst there is no doubt about the potential usefulness of these programmes, our findings suggest that much further research evidence may be required in order to
determine the potential usefulness and appropriateness of these programmes in low-resource environments. Apart from the need for study designs other than pre/post
designs, careful consideration should also be given to acceptability and cultural appropriateness, to outcome measures (including parent-child or child-specific), and to
the potential scalability of such interventions.

109.199 Social Responsiveness Gains and Predictors of Outcome Associated with Social Pivotal Response Treatment for Toddlers with ASD: Results
of an Ongoing RCT

A. Barrett!, A. Navab', J. Ko, E. McGarry', J. Bradshaw?, T. Vernon', E. J. Horowitz3 and T. German?, (1)University of California Santa Barbara, Santa Barbara, CA,
(2)Marcus Autism Center, Children's Healthcare of Atlanta, Emory University, Atlanta, GA, (3)UCSB Department of Psychological and Brain Sciences, Santa Barbara,
CA
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Background: A During the early years of life, the ability to orient one’s attention to social cues of others, particularly parents, is imperative to development and social
learning. Toddlers with autism spectrum disorder (ASD) demonstrate significant vulnerabilities in early engagement skills, such as social orienting and joint attention
behaviors, which are found to be significant predictors of later language ability (Dawson et al., 2004). Specifically, known decreased sensitivity to visual and auditory
social stimuli in their environment may lead to long-term negative effects on social, emotional, and language development (Dawson et al., 2002; McPartland et al.,
2011). Early interventions that integrate social elements into reinforcement paradigms can dramatically improve collateral levels of interpersonal engagement (Vernon
et al, 2012). This current investigation examined child responsiveness to parent engagement bids and its predictability of expressive language gains as a result of
Pivotal Response Treatment.

Objectives: This investigation focused on evaluating toddler social responsiveness to parent social bids in naturalistic play probes. Additionally, the study investigated
whether pre-intervention levels of engagement could both (1) function as an accurate outcome predictor of expressive language abilities and (2) be improved in a PRT
paradigm that emphasized engaging social exchanges.

Methods: Participants were 19 toddlers (18-48 months) with ASD enrolled in an ongoing randomized controlled trial. Participants were age-matched and randomly
assigned to a treatment (6 months of PRT focusing exclusively on social routines and reinforcers) or waitlist condition. At pre and post, all participants engaged in a
five-minute structured laboratory observation (SLO) with their parent, in which parents were instructed to play with their child using a standardized set of toys. SLOs
were coded for parent social play bids and the quality and frequency of child’s social responses. Additionally, videos were transcribed as a naturalistic measure of
expressive language abilities. A repeated measures analysis of variance was conducted to assess for child engagement and language skills between groups before
and after intervention.

Results: A When examining gains in global social responsiveness (verbal and nonverbal responses) to parent bids, results indicated a medium effect (np2=.06, d=.78)
in the treatment condition compared to waitlist controls. Specifically for verbal social responsiveness, treatment participants exhibited improvements indicative of a large
effect (np2 =.18, d=1.13) not observed in the waitlist condition. We can conclude that participation in a social PRT paradigm was associated with significant increases in
social responsiveness and verbal engagement in response to parent social bids in naturalistic situations. Level of social responsiveness to parent bids at pre-
intervention was correlated with several post-intervention language variables: number of total words (r2=.59, p=.03), number of novel words (r2=.67, p=.01), and
average length of utterance (r2=.78, p=.002). While responsiveness to parent bids only required participants to engage nonverbally, pre-existing levels of engagement
were significantly associated with resulting expressive language abilities following intervention.

Conclusions: Low levels of engagement with parents are malleable to change as a result of social engagement intervention. Upon further exploration, this nonverbal
naturalistic assessment may prove effective for predicting responsiveness to early intervention for minimally verbal children with ASD.

109.200 Tailoring an Evidence-Based Practice to Parents Raising Preschoolers with Autism: Strengths, Challenges, and Future Research Directions
S. Dababnah!, E. M. Olson?, S. Huntington3 and M. Sermon’, (1)University of Maryland, Baltimore, Baltimore, MD, (2)Providence Autism Center, Providence Regional
Medical Center Everett, Everett, WA, (3)Onslow County Partnership for Children, Jacksonville,, NC

Background: Parent strain and burden are high in families raising children with Autism Spectrum Disorder (ASD). Parents of preschool children with ASD in particular
are particularly vulnerable to stress and depression. Poor parent mental health is associated with several negative outcomes, including child social difficulties, strained
parent-child attachment, and marital unhappiness. Yet, few interventions address the direct needs of this growing population of parents.

Objectives: The current study evaluated the outcomes of an existing evidence-based parenting program, The Incredible Years, adapted to caregivers of young children
with ASD. The program focuses on improving child-parent communication, problem solving, stress management, and school readiness, as well as to reduce
challenging child behaviors and poor family dynamics.

Methods: Seven groups of parents in two sites participated in a pilot trial with no comparison group of the 12-week intervention. Participants were recruited from a
community convenience sample. Pre/post changes in parenting stress using the Parenting Stress Index, caregiver coping using Ways of Coping Questionnaire, and
child behavior using the Aberrant Behavior Checklist were examined, as well as acceptability and fidelity measures available in the Incredible Years manual. Data were
analyzed with two-tailed, paired t-tests (p<.05) and basic descriptive statistical procedures using SPSS.

Results: Of the 46 parents who completed baseline measures, 37 completed the program (80.4%). Most participants were mothers and married. The majority of
caregivers identified as White (67%) or Latino/a (30%). Approximately two-thirds of the participants had a college degree or more. Participants reported a range of
household income levels, with nearly a quarter of respondents noting a household income of less than $25,000. A minority of caregivers had mental health issues
(15%).

Fidelity to the manualized intervention was maintained throughout the program period. Child-related parenting stress significantly declined at posttest, with a mean
percentile decrease of 6 points (95% Cl: .83, 11.02). Child irritability and agitation significantly decreased by 3 points (95% Cl: .42, 6.17), and child lethargy and social
withdrawal by 2 points (95% CI: .39, 4.20). While improvements in caregiver coping skills and child hyperactivity and non-compliance trended in the expected
directions, the changes were not statistically significant. Acceptability was high among graduates of the program, particularly regarding the play-based approach of the
program with specific skills in improving parent and child emotion regulation, as well as opportunities for social support and peer learning. Participants’ most common
recommendation for improvement was to extend the program’s duration.

Conclusions: A The Incredible Years is a promising practice for parents raising preschoolers with ASD. A randomized controlled trial is needed to rigorously test the
intervention. Specifically, more research is necessary to investigate further intervention modifications to improve outcomes for young children with ASD and their
parents.

109.201 Teacher Perceptions and the Implementation of Jasper for Students with ASD
J. Panganiban’, S. Y. Shire', Y. C. Chang? W. I. Shih® and C. Kasari®, (1)University of California Los Angeles, Los Angeles, CA, (2)California State University, Los
Angeles, CA, (3)University of California, Los Angeles, Los Angeles, CA
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Background: A Children with autism spectrum disorder (ASD) are less likely to be jointly engaged with a play partner than typically developing children (Adamson,
Bakeman, Deckner, & Romski 2009). Joint engagement during play provides educators an optimal environment to teach social communication skills. It is especially
important for teachers to use strategies that promote engagement for students with ASD. However, teacher perceptions of their students’ behavior may influence social
interaction strategies.

Objectives: A We aimed to investigate how teachers’ perceptions about students with ASD influenced use of joint engagement strategies during dyadic play
interactions. We examined how teachers perceived students’ ability to control their ASD related behaviors, and how this perception relates to joint engagement
strategies.

Methods: A Data were analyzed from a study implementing a targeted social communication intervention (JASPER) in preschools (Chang, Shire, Shih, Gelfand, &
Kasari, 2016). Participants included 66 preschool students with ASD (mean age = 48 months), 82% male, and from diverse ethnic backgrounds (12.1% African
American, 30.3% Caucasian, 18.2% Latino, 15.2% Asian, and 18.2% other). Twelve teachers from six ASD preschool classrooms located around the Los Angeles area
participated. The schools were randomized to receive teacher training or placed on a waitlist. Pre-intervention, teachers completed questionnaires rating their students’
effortful control over behaviors associated with ASD:A social interaction, non-verbal communication, repetitive interests/behaviors, and sensory seeking behavior. For
these four domains, teachers read a description of behaviors associated with ASD, and rated each child (1-5) on their ability to control those behaviors. Scores across
all four domains were totaled to create a composite score representing teachers’ perceptions of each student's ability to control ASD related behaviors (M = 3.06, SD =
.988). Teachers and students were filmed during a ten-minute play interaction, before and after receiving JASPER training. Videotapes were scored for use of
strategies to promote joint engagement during play, resulting in overall teacher strategies scores.

Results: A First, multiple regression analysis from pre-intervention was conducted on the entire sample. At entry, teachers’ perceptions of a student’s ability to control
ASD behavior predicted overall teacher strategies scores, accounting for students’ expressive language ability (3 = .064, p = .01). Teachers’ perceptions accounted for
an additional 14% of variance in teacher strategies scores (AR? = .144). A separate regression analysis was conducted for the group that received JASPER. Teachers’
perceptions were not related to changes in strategy scores after receiving JASPER training (B = -.029, p = .44, AR? = .034).

Conclusions: A Teachers’ perception of students’ ability to control ASD behavior is associated with strategies used during play interactions. Prior to training, teachers
tended to use strategies promoting joint engagement for students who were perceived to be better able to control their ASD behavior. However, these perceptions did
not interfere with teachers’ ability to learn and implement intervention strategies. Teachers made significant improvements in using intervention strategies across
students (Chang et al., 2016), and these improvements were not related to their initial perceptions of students’ ability to control ASD behavior.

109.202 Telehealth Delivery of a Caregiver-Mediated Intervention for Minimally Verbal Children with ASD
R. Yosick!, W. Walton, B. Kansal' and C. Delfs23, (1)Marcus Autism Center, Atlanta, GA, (2)Pediatrics, Emory School of Medicine, Atlanta, GA, (3)Language and

Learning Clinic, Marcus Autism Center, Atlanta, GA

Background: It is estimated that 25% to 30% of children with Autism Spectrum Disorder (ASD) remain minimally verbal (i.e., using fewer than five words on a daily
basis; Tager-Flusberg & Kasari, 2013; Lord et al., 2004). Intensive behavioral interventions for children with ASD often focus on social initiations such as requests as
initial targets for language development (Sundberg & Partington, 1998). Request training teaches individuals to initiate communication with others by incorporating
behavioral techniques (e.g., environmental manipulations, prompting, and reinforcement) within naturalistic teaching opportunities (Paul, 2008), and can be
implemented through direct services or delivered as a caregiver-mediated intervention (Loughrey et al., 2014). Several barriers to accessing evidence-based treatment
for children with autism are common, including lengthy time commitment and geographical restrictions (Thomas et al., 2007). Parents of children with ASD have
specifically recognized the need for greater access to applied behavior analysis services (Dymond et al., 2007). Prior studies have provided promising evidence of the
utility of telehealth technology to deliver behavioral services to children with ASD (e.g., Wacker et al., 2013; Vismara et al., 2012 and 2013); however, research is
limited.

Objectives: The current study aimed to evaluate the feasibility, caregiver satisfaction, and preliminary efficacy of a caregiver-mediated intervention delivered via
telehealth to improve expressive language of 15 young children with ASD and severe language delays.

Methods: Fifteen minimally verbal children (ages 2 to 4 years) with autism were enrolled in a 12-week caregiver-mediated request training intervention. All participants
were diagnosed with ASD using gold standard assessment procedures, and the average Mullen expressive language t-score of the sample was 23.72 (SD = 8.46;
Mean AE = 13.63 months). The study utilized a within-group design and compared child vocalization outcomes at pre- and post-intervention, as well as at 1-month
follow-up. Intervention procedures were based on Loughrey et al. (2014), and included didactic teaching, video modeling, practice, and feedback.

Results: Data were collected utilizing both direct and indirect measures that assessed feasibility, caregiver satisfaction, and preliminary efficacy. Out of 15 enrolled
participants, the majority (66.67%) completed the entire study. Session attendance was high (M = 82.21%, SD = 13.66%), all participants (100%) reported satisfaction
with the services their child received, and most (88.89%) reported that they would participate in telehealth services in the future. During a naturalistic observation from
pre- to post-treatment, most children (80%) made gains in unprompted requests, and half (50%) made gains in spontaneous comments.

Conclusions: Our study provides preliminary support for the feasibility and efficacy of a caregiver-mediated intervention to increase language skills in minimally verbal
children with ASD delivered entirely through the use of telehealth technology. Given that many young children with ASD do not develop functional communication skills
without intervention (Eigsti et al., 2011) and that there are significant barriers to accessing evidence-based treatment, a time-limited and easily accessible intervention
such as the one utilized in our study has the potential to make a large positive impact on this population.

109.203 The Effectiveness of an Intensive Training Program on ORAL Productions on Children with Autism Spectrum Disorder

R. Loureiro, A. L. Cunha Lopes, M. Lopes, F. Nunes, R. Vieira, S. Charrua and I. Costa, Instituto do Desenvolvimento, Oporto, Portugal

Background: The development of speech in children with autism spectrum disorder is one of the top parental priorities and expectations. This development is not
always predictable, being variable from child to child. Addressing this issue, it was developed an Intensive Training Program that integrates speech therapists that work
on a daily or three times a week regimen this particular area of development. The aim of this study was to analyze, as a proof of principle, the evolution of portuguese
phonemes productions of two children after the intensive training program.

Objectives: This study is descriptive and exploratory, based on two case studies of four years old male children, diagnosed with grade three autism.

Methods: They attended the intensive training for six months, one of them on a daily regimen and the other one three times a week, with four hours sessions.
Quantitative data was collected by filling an evaluation table containing all portuguese phonemes that classified the productions based on their acquisition level. The
evaluation was performed in a passive fashion, without interference in children’s activities. The program took place in a structured environment after giving informed
consent by children’s parents.A .

Results: A the quantitative results showed an increase in verbal production in both cases. Regarding the types of vocalizations, there was a significant decrease of the
stereotyped productions and an increase of the emerging productions. In recent months, the results showed that the children were starting to do specific productions
after the therapists models. The results also showed significant differences between the two children, as it was noted a greater change in the case submitted to a daily
training.

Conclusions: A Future research should continue to focus on the influence of an intensive training in the development of speech and its communication functionality. It
would also be important to compare different groups of children, one submitted to the program and the other submitted to weekly therapies.
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109.204 The Pediatric Developmental Passport: How to Ensure Our Families Are Accessing the Right Care

E. Young', R. Aiyadurai?, T. Jegathesan’, N. Bechard®, C. R. Brown?, U. M. Cellupica®, K. DillonS, J. Huber’, R. Minhas? and J. Maguire?, (1)St. Michael's Hospital,
Toronto, ON, CANADA, (2)St. Michael's Hospital, Toronto, ON, Canada, (3)University of Toronto, Toronto, ON, Canada, (4)University of Ottawa, Ottawa, ON, Canada,
(5)Children's Treatment Network of Simcoe York, Richmond Hill, ON, CANADA, (6)Children's Treatment Network of Simcoe York, Richmond Hill, ON, Canada,
(7)University of Toronto, Toronto, CANADA

Background: The Pediatric Developmental Passport (passport) is an innovative tracking tool for families of children with autism spectrum disorder (ASD). It provides a
mechanism for clearly communicating appropriate regional developmental services, an opportunity to track progress in accessing these developmental services and a
valuable summary of the developmental care received by that child for the pediatrician. A qualitative study with parents and health professionals (developmental
pediatricians, developmental nurses, pediatricians) lead to the design and iterative review of the passport.

Objectives: The objective of this study was to determine the generalizability and effectiveness of the passport compared to placebo in a multi-site pragmatic
randomized control trial.

Methods: A pragmatic multi-site randomized controlled trial was conducted with families of children between 0-6 years of age diagnosed with ASD. Families from two
different models of developmental care were enrolled into the study. One site was a community based developmental consultation clinic and the second site was an
academic developmental practice that provides longitudinal follow up. All families included in the study were randomized to receive the passport or placebo. Regional
agencies that provided publicly funded ABA and parent education services were contacted directly to obtain accurate contact and access status of recommended
developmental services. The effectiveness of the passport at each site was measured via chi square test at a p value of <0.05.

Results: Forty children with ASD were included and followed in this study, 20 from each site. At the community site, 90% of families that were given the passport
contacted ABA services, compared to the 40% in the placebo group (p value = 0.024). There was no significant difference in the proportion of families that contacted
ABA services at the academic site (90% in both arms). Comparison of the passport and placebo groups at within each site indicated no significant difference in the
proportion of families that contacted parent education services. A significant difference was found in the proportion of families that contacted parent education services
between the academic and community sites (60% vs. 19%, p=0.011).

Conclusions: Families that receive a diagnosis from consultation clinics are expected to follow up with a primary care physician. The differences observed in this study
indicate that families that receive a diagnosis from this model of healthcare may benefit from further support to contact and access developmental services. The
Pediatric Developmental Passport shows evidence as an effective tool to support families post diagnosis in this pilot RCT. With the Passport, the proportion of families
that accessed ABA services increased to be equal to those who were followed longitudinally within an academic developmental practice.

Larger trials are being developed to further evaluate the Passport within different types of practices and different populations.

109.205 The Relationship Between Duration and Outcomes in Young Children on the Autism Spectrum Using a Specialised Intervention
A. Mazzoni', V. Eapen? and R. Grove3, (1)University of New South Wales, Sydney, Australia, (2)Academic Unit of Child Psychiatry South West Sydney (AUCS),
Liverpool, Australia, (3)The University of New South Wales, Sydney, Australia

Background: Previous research has shown that early intervention results in improved outcomes for children on the Autism Spectrum. However, there is limited data and
mixed findings on the impact that duration of time spent in therapy has on treatment outcomes. While some studies have shown that minimal significant gains occur
after one year of intervention, others have indicated that children receiving more specialised interventions demonstrated marked improvements with increased time
spent in therapy (Cohen, Amerine-Dickens, & Smith, 2006; Howard, Stanislaw, Green, Sparkman, & Cohen, 2014; Virues-Ortega, Julio, & Pastor-Barriuso, 2013).
These researchers argue that specialised interventions are generally focused on building foundational skills within the first year, while the second year helps to further
develop and solidify these skills (Howard et al., 2014). Although there are a few interventions classified as specialised, to date, much of the research has focused on
Applied Behaviour Analysis. Therefore, it is important to investigate whether this finding is limited to ABA or extends to other specialised therapies.

Objectives: The objective of the current study was to evaluate the relationship between duration of a specialised intervention, specifically the Early Start Denver Model
(ESDM), and outcomes including symptoms of autism, cognitive ability and adaptive behaviours.

Methods: Children on the autism spectrum were aged two to five attending an autism specific preschool program receiving the ESDM early intervention program were
evaluated at the beginning of the intervention program, and followed up every 12 months until they exited the preschool. Correlation and Regression analysis were
used to assess the relationship between months children spend in therapy and outcomes in assessments. These included the Autism Diagnostic Observation schedule,
the Mullen Scales of Early learning, Vineland Adaptive Behaviour Scales, Social Communication Questionnaire and the Repetitive Behaviour Scale.

Results: Increased time spent in therapy was associated with improved outcomes across a number of domains after controlling for potential moderators, including
cognitive ability, age at enrolment, severity of symptoms and intensity of intervention. These included communication skills, daily living skills, interpersonal
relationships, coping skills and adaptive behaviours. Interestingly, there was no association between improvement in receptive and expressive language and the
duration of intervention.

Conclusions: Our findings demonstrate that early intervention is beneficial for preschool children on the autism spectrum, with increased duration of specialised
intervention associated with improved outcomes across specific domains of functioning. These associations are in keeping with the domains that were the target of the
intervention. However, further improvements in receptive and expressive language were not associated with the duration of intervention. It is unclear whether this
finding indicates that children received the maximum benefit on receptive and expressive language skills after the first year of intervention or whether other factors
outside of the ones accounted for played a role. Overall, this study supports the idea that increased time spent in specialised interventions improves specific outcomes.

109.206 The Relationship Between Intervention Fidelity and Child Social Communication Gains in a Parent-Mediated Intervention.
K. M. Frost and B. Ingersoll, Michigan State University, East Lansing, MI
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Background:

Parent-mediated naturalistic developmental behavioral interventions (NDBIs; Schriebman et al., 2015), teach caregivers to increase their responsiveness to their child’s
behavior and to elicit communication and play within child-directed activities. Previous research on a parent-mediated NDBI, Project InPACT, has shown improvement
in parent fidelity and rate of child language targets (Ingersoll & Wainer, 2013; Ingersoll et al., 2015); however, the relationship between parent use of specific fidelity
components and broader child social communication outcomes is less clear. In this study, we examined the association between parent changes in Project INPACT
fidelity and child improvement on the Brief Observation of Social Communication Change (BOSCC; Grzadzinski et al., 2016).

Objectives:

We examined whether improvement in parent use of Project INPACT intervention strategies was associated with improvement in child social communication on the
BOSCC. We hypothesized that improvements in several key dimensions of parent fidelity (parent responsiveness, parent elicitation of child initiations, and parent
prompting and reinforcement of child language) would be associated with improvements in child social communication on the BOSCC, whereas changes in other
dimensions (parent modeling of language, parent prompting of child play skills) would be less closely associated with child improvements.

Methods:

Participants were drawn from two studies of online adaptation of Project INPACT (Ingersoll & Dvortcsak, 2010). Parents of young children with ASD completed an
online, interactive tutorial on Project INPACT either on their own (n=21) or in combination with twice-weekly therapist assistance (n=21). Families completed lab-based
assessments pre- and post- intervention, in addition to completing unstructured parent-child play interactions in the home. Video-recorded play interactions were then
rated for parent intervention fidelity, as well as child social communication behaviors using the BOSCC.

Results:

Preliminary analyses were conducted with a subset of the pilot study participants (n = 15). Significant improvement was observed from pre to post on parent fidelity,
{(14) = 4.68, p < .01, d = 1.20, and child BOSCC Social Communication (SC) total scores, (14)=3.885, p < .01, d = 1.00 (Table 1).A In addition, there was a significant
association between improvements in parents’ use of elicitation of child initiations and direct language prompting and improvement in child social communication skills
on the BOSCC SC Total (Table 2). Additional analyses will confirm these findings in the full sample (n=42), as well as supplement findings using multiple regression to
clarify the amount of variance in child BOSCC change scores that are accounted for by changes in the different parent fidelity dimensions.

Conclusions:

These data suggest that parent use of certain strategies, particularly elicitation of initiations and direct teaching of language, are associated with increased child social
communication. Other strategies, such as parent responsiveness, parent modeling of language, and parent prompting of play, were not associated with child social
communication behavior. However, it is possible that these behaviors support the interaction, and allow for the efficacy of teaching strategies. Further research should
investigate potential “active ingredients” of parent-mediated treatments as they relate to child intervention response over time.

109.207 Umbrella Review: Systematic Reviews of Psychosocial Interventions for Children with Autism Spectrum Disorder
E. Gange’, K. Seatter? and V. R. Smith’, (1)Educational Psychology, University of Alberta, Edmonton, AB, CANADA, (2)Educational Psychology, University of Alberta,
Edmonton, AB, Canada

Background: Autism spectrum disorder (ASD) now affects approximately one in 68 children, making it one of the most prevalent neurodevelopmental disorders of
childhood (Center for Disease and Control [CDC], 2016). Although there is no cure for ASD, there is a diverse range of interventions available that are designed to
target the core deficits of the disorder and can improve a child’s developmental trajectory (CDC, 2016).A Over the past 20 years there has been an explosion of ASD
intervention research, and as such, it is no longer feasible for individuals to read and retain the vast body of available information in this area (Interagency Autism
Coordinating Committee, 2012). Indeed, it is an overwhelming and challenging task for physicians, clinicians, teachers, and policy-makers to determine which specific
interventions should be recommended for each individual child. In response to this challenge, there has been a rise in production of systematic reviews (SRs). An
umbrella review, which involves collating information from multiple SRs, makes it possible to better determine the effectiveness of ASD interventions and will facilitate
evidence-informed decision-making.

Objectives: The present study is an umbrella review of SRs of psychosocial interventions for ASD. The review aims to summarize SRs from 2006 to 2016, evaluate
their quality, identify predictive factors associated with quality, and determine best practice recommendations for intervention.

Methods: Studies were identified through comprehensive searches of six electronic databases. The search strategy consisted of keywords and medical subject
headings for autism and related disorders and various psychosocial interventions. Eligible studies met the following criteria: systematic search description; participants
aged 0-12 with a diagnosis of ASD; and review of a psychosocial intervention. The methodological quality of SRs was assessed using the AMSTAR tool (Shea et al.,
2007) and descriptive data were extracted.

Results: The comprehensive search resulted in the inclusion of 159 SRs published between 2006 and 2016.A In terms of participants, 77% of SRs included both
preschool and school age children, 12% included only preschool age, and the remaining 11% included only school age. Sixty-five different journals published these
SRs. Six dissertations were included. Additional characteristics of the SRs will be summarized descriptively. Evidence tables will be produced to synthesize the clinical
findings and recommendations of the SRs. A backward elimination multivariable regression analysis will be conducted post-hoc to examine predictors of the
methodological quality of reviews, as measured by the overall score on the AMSTAR. Review characteristics associated with the quality of reviews and several
independent variables will be explored in the regression models.

Conclusions: The methodological strength of the SRs included in this umbrella review was greater than those included in Seida and colleagues’ (2009) umbrella review,
indicating that they are less vulnerable to bias. Further, Seida and colleagues’ review found 30 SRs that met eligibility criteria and were published between 1996 and
2007 while the current umbrella review included more than five times as many SRs, indicating that there has indeed been an explosion of SRs focused on ASD
interventions in recent years.

109.208 Using Engaging Social Interactions within a Pivotal Response Treatment Framework to Improve Adaptive Communication Skills and Autism
Symptom Severity in Toddlers with ASD: Evidence from a Randomized Controlled Trial

E. McGarry', L. Hughart!, A. Barrett!, J. Ko', A. Navab', J. Bradshaw?, E. J. Horowitz3, T. German® and T. Vernon', (1)University of California Santa Barbara, Santa
Barbara, CA, (2)Marcus Autism Center, Children's Healthcare of Atlanta, Emory University, Atlanta, GA, (3)UCSB Department of Psychological and Brain Sciences,
Santa Barbara, CA
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Background:

Extensive research has examined the use of motivating stimuli to facilitate interventions for young children with autism spectrum disorder (ASD). Rewarding a child’s
communicative attempts via access to a preferred item has been demonstrated to foster expressive and receptive language development and reduce autism
symptomatology (Koegel et al., 1987; Koegel et al., 2010). Considering these promising results, recent studies have evaluated if these benefits may be enhanced
through the use of engaging social interactions in lieu of items (Vernon, 2014; Vernon et al., 2012; Koegel et al., 2009). Rather than foster developmental efforts
through delivery of motivating stimulus items, this intervention encourages social engagement by capitalizing on social activities informed by child sensory preferences.
Research suggests that this approach is particularly effective, leading to widespread gains in eye contact, directed positive affect, verbal initiations, and parent-child
engagement (Vernon et al., 2012). The present investigation examines preliminary results of an ongoing RCT examining the impact of this social engagement
intervention on language development and amelioration of autism symptoms.

Objectives: This study’s objective was to investigate the impact of using embedded social interactions within a Pivotal Response Treatment intervention framework to
improve the language skills and autism symptom severity of young children with ASD.

Methods: 19 toddlers with ASD, ages 18-48 months, participated in an ongoing randomized controlled trial. Participants in the immediate treatment condition received 6
months of a social engagement intervention in which language was reinforced with access to a motivating social exchange derived from each child’s existing, but non-
social preferred activities. A comprehensive battery of assessments was administered to participants at pre- and post-intervention, including measures of adaptive
functioning (the Vineland Adaptive Behavior Scales, Second Edition) and autism symptom severity (the Autism Diagnostic Observation Schedule, Second Edition). A
multivariate analysis of variance (MANOVA) was conducted to identify changes in language abilities and autism symptoms across groups.

Results: With the use of Wilk's criterion, multivariate analysis of Vineland scores revealed that the treatment group exhibited significantly greater gains in overall
communication abilities in comparison to the control group: F(1, 15) = 6.42, p=.023. More specifically, the intervention was associated with significant improvement in
participants’ receptive language skills when compared to the control group: F(1, 15)= 5.65, p=.031. While expressive language scores exhibited a positive trend within
the intervention group that was not present in the control group, this result was not yet statistically significant given the preliminary nature of the data and small n: F(1,
15)=2.92, p=.108. Multivariate analysis of ADOS total scores revealed that participants in the treatment group exhibited a significantly greater improvement in autism
symptoms than the control group: F(1, 17)=5.27, p=.035.

Conclusions: These results support the benefits of using an embedded social interaction modification to established PRT procedures to improve the communication
skills and autism symptoms of toddlers with ASD. The positive growth trend seen in the data suggest that the adaptive language skills of children with ASD move within
the proximity of typically-developing peers following participation in this project.

109.209 Visual Pattern As a Secondary ‘Biologically-Oriented’” Outcome in the Field of Early Intervention of the Autism Spectrum Disorder: Can the
Eye-Tracker Provide Useful Suggestions ?

A. Narzisi', L. Billeci?, S. Calderoni®, G. Campatelli*, F. Fulceri® and F. Muratori®, (1)IRCCS Stella Maris Foundation, Pisa, Italy, (2)IRCCS Stella Maris Foundation,
Calambrone, Pisa, ITALY, (3)University of Pisa — Stella Maris Scientific Institute, Pisa, Italy, (4)IRCCS Foundation Stella Maris, Pisa, Italy, (5)Department of Clinical
and Experimental Medicine, University of Pisa, Pisa, ltaly

Background: Eye tracking has the potential to characterize autism spectrum disorder at a unique intermediate level, with links ‘down' to underlying neurocognitive
networks, as well as 'up' to everyday function and dysfunction. Because it is non-invasive and does not require advanced motor responses or language, eye tracking is
particularly important for the study of young children and infants (Falck-Ytter et al., 2013).

Objectives: A previously published studies indicated that the early intervention resulted in gains in developmental level, language and adaptive behavior of children with
autism spectrum disorder. This work describes a secondary ‘biologically-oriented’ outcome: the visual pattern studied through eye-tracking.

Methods: Twenty 24 to 30 month old children at their first diagnosis of autism spectrum disorder were recruited and their visual pattern, in addition to the standard
clinical protocol, was studied at TO (time of the first diagnosis) and at T1 after 6 months of intervention. The eye-tracking tasks consisted in the presentation of short
video sequences involving responding (figure 'a') and two initiating JA tasks (JA1 figure 'b" and JA2 figure 'c'). Gaze accuracy, transitions and fixations were analyzed.
Age-matched typical children were also compared at TO and T1.

Results: In responding JA task children with ASD improved their engagement with target object showing an increased fixation at T1 compared to T0 (p=.02). No
significant difference with typical children was found at TO while a slightly increase in looking at target was discover at T1 (p=.048). In initiating JA1 children with ASD
significantly improved their ability of disengage and explore space: increased transitions from non-target object to target object (p=.01), tended to look more to non-
target object (p=.06) and decreased fixations at face (p=.01). At T1 their still made more transitions at the target object compared to the non-target one (p=.02) respect
to typical children (higher transitions score) while they did not show any more decreased attention at non-target object. As regards I[JA2 ASD children did non show
significantly improvement in visual pattern and they still made more transitions then typicals between target object and face. From a clinical point of view, at T1 children
showed a significantly improved in terms of ADOS-2 comparison score (CS). Also developmental level, language and adaptive behavior showed significant gains.
Conclusions: For our knowledge this was the first trial that used the eye-tracking as out come measure to demonstrate that early intervention was associated with
rogressive normalized visual pattern and with improvements in social behavior in young children with autism spectrum disorder.

109.210 Group-Based Interventions for Parents of Children with ASD: Impact on Psychological and Physiological Outcomes
S. ladarola’, K. Mustian?, M. Porto3 and T. Smith3, (1)University of Rochester Medical Center, Fairport, NY, (2)Surgery, University of Rochester Medical Center,
Rochester, NY, (3)University of Rochester Medical Center, Rochester, NY


/data/abstract/imfar/2017/Paper_24212_abstract_15761_0.jpg

211

212

Background: Parents of children with autism spectrum disorder (ASD) report exceptionally high levels of stress as compared to their counterparts, and parental stress
exerts bidirectional effects on child outcomes. Caregiving stress likely results in poor health outcomes for parents, but we know very little about parental objective
health profiles, given that most intervention studies rely on parental self-report outcomes. Parent-focused interventions (e.g., psychoeducation, behavioral education,
mind-body interventions, social support) in ASD have been tested and demonstrated as helpful in addressing child outcomes, but the data on parent outcomes are
equivocal.

Objectives: Evaluate the feasibility and preliminary efficacy of two group-based interventions (i.e., psychoeducation and mindfulness) for parents of children with ASD,
with a focus on psychological and physiological outcomes.

Methods: Twenty-two parents of children with ASD (17 completers) with high baseline parental stress (i.e., above the 90tpercentile) were enrolled in a pilot,
randomized clinical trial on parent-focused interventions. Participants were randomized to 8 weeks of either a group psychoeducation program (GPEP) or a group
mindfulness-based intervention (MBI). Parental self-report on psychological outcomes (parental stress, caregiver strain, perceived health) and physiological health
outcomes were collected at baseline and post-treatment. Physiological/clinical outcomes were assessed in a laboratory setting (heart rate variability, blood pressure)
and in the participant’s home environment (sleep, via actigraphy).

Results: Regarding feasibility outcomes, we met recruitment goals and had approximately 21% attrition, which is comparable to other parent training programs. Post-
treatment, parents in GPEP demonstrated significant reductions in total stress (p=.04) and on the Parental Distress (p=.05) and Difficult Child Interactions (p>.01)
domains. Parents in MBI improved only on the Difficult Child domain (p=.05). Between-group comparisons revealed that GPEP parents showed greater change post-
treatment than MBI for parental stress (p>.01). In contrast, the MBI group showed significant improvement in perceived physical and emotional health (p=.02), whereas
the GPEP group showed no change. Neither group demonstrated change in caregiver strain. No differences were observed in either group on physiological or clinical
health outcomes.

Conclusions: Parent-focused interventions that are delivered in group formats and that are evaluated via multiple approaches to outcomes are important, but
significantly understudied in ASD. The current study preliminary supports the feasibility of adapting individual intervention into group-based treatments and collecting
objective data on functional and clinical health outcomes. In this small pilot sample, both psychoeducation and mindfulness effectively addressed different aspects of
parental stress and perceived health. Along with previous research, this highlights the importance of including mediator and moderator analyses in parent interventions
to identify what factors might influence treatment response. In this sample, no changes in physiological outcomes were observed, suggesting that parent perceptions of
improved stress and health may not necessarily translate into change in objective health outcomes. This was a very small pilot sample, so the results are not
conclusive. However, they do suggest the feasibility and importance of continuing parent-focused interventions that considers multiple outcomes.

109.211 Child Outcomes and Behavioral Predictors of Treatment Response for Pivotal Response Treatment
G. W. Gengoux!, J. M. Phillips’, C. Ardel’, M. E. Millan', R. K. Schuck®, T. W. Frazier? and A. Y. Hardan’, (1)Psychiatry and Behavioral Sciences, Stanford University,
Stanford, CA, (2)Cleveland Clinic Center for Autism, Cleveland, OH

Background: Pivotal Response Treatment (PRT) is an evidence-based naturalistic behavioral intervention which is traditionally delivered via a parent training model.
Support for its use in improving language abilities has historically come from single-case studies using primarily behavioral observation measures. There is a critical
need for examination of outcomes from larger samples and from objective measures which can be more easily compared across trials and to normative developmental
trajectories. Furthermore, identification of behavioral factors which predict treatment response will be essential for selecting the best treatment for an individual child.
Objectives: This presentation will review outcomes from a randomized controlled trial comparing a Delayed Treatment Group (DTG) to a PRT package treatment (PRT-
P) which combines parent training with clinician-delivered in-home treatment. We hypothesize that the addition of clinician-delivered early intervention may help boost
child language development while parents are learning the PRT techniques. Our aim is to highlight new data demonstrating how standardized measures of language
and cognitive abilities can be used to assess and predict treatment response in clinical trials.

Methods: Participants include 48 children with ASD and significant language delay, ages 2-5 years. Children were randomly assigned to DTG or PRT-P, which involved
weekly parent training and 10 hours per week of in-home therapist-delivered treatment for 3 months, followed by a less-intensive phase with 5 hours per week of in-
home treatment and monthly parent training sessions. Dependent measures included Clinical Global Impression Improvement (CGI-I) ratings by trained raters blinded
to treatment condition, as well as standardized parent questionnaires such as the MacArthur-Bates Communicative Development Inventories (CDI), as well as
structured behavioral observations.

Results: Examination of changes with PRT-P reveal that children in the active group acquired greater vocabulary as evidenced by an average gain of 137 words
between baseline (M=134 + 113.5) and post treatment (M=271 + 205) on the CDI, which was significantly greater than changes observed in the DTG (F=6.089;
df(1:34); p=0.019). CGI-I ratings indicate that the PRT-P group is showing more improvement in communication compared to controls (X2(3, N=40)= 17.50;

p=0.001).A Specifically, 4 children were rated as very much improved (0 in DTG), 10 children rated as much improved (2 in DTG), 4 children rated as minimally
improved (14 in DTG) and one child rated “no change” (5 in DTG). In addition, greater change between baseline and post-treatment on the CDI was correlated with
baseline Mullen Early Learning Composite (R: 0.716; p=0.009) and with Mullen nonverbal skills (R: 0.555; p=0.049) suggesting that better performance on tests of early
cognitive skills may predict response to PRT.

Conclusions: These data suggest that the PRT package approach shows promise for addressing communication deficits associated with ASD. Potential benefits and
challenges of a combined parent training and clinician-delivered early intervention approach will be discussed, with a focus on factors which may predict an individual
child’s response to treatment and aid clinicians in better personalizing care.

109.212 Treatment Adherence and Dose As Predictors of Child Language Outcomes in Pivotal Response Group Parent Training
M. A. Minjarez', J. Liang? and T. W. Frazier’, (1)Seattle Children's Autism Center, Seattle, WA, (2)PGSP-Stanford PsyD Consortium, Palo Alto, CA, (3)Cleveland Clinic

Center for Autism, Cleveland, OH
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Background: Behavioral interventions are robustly supported in ASD treatment, including those that are parent-administered. Previous research supports that group
parent training in Pivotal Response Treatment (PRTG) results in gains in child language ability (Hardan et al., 2015). There remains a need, however, for better
understanding of the relationship between parent fidelity of treatment implementation, dose of treatment, and child outcomes.

Objectives: To evaluate relationships between adherence to implementation, therapy dose, and child language outcomes from a randomized controlled trial of PRTG.
Methods: Participants included parents and their children, ages 2-6 years, with diagnoses of ASD and significant language delay. In the RCT, 53 participants were
randomly assigned to either PRTG or a parent psychoeducation group (PEG). PRTG consisted of 12 weeks of parent training in the delivery of pivotal response therapy
targeting language development. Parent adherence to PRTG implementation (defined as % fidelity to pre-defined therapy characteristics achieved) and dose (defined
as the number of parent-implemented child learning opportunities) were coded at baseline, mid-point (week 6), and endpoint (week 12). The dependent measure was
the number of child utterances at week 12 based on a structured laboratory observation. Linear regression and structural mediational models were used to evaluate
relationships between PRTG treatment, parent fidelity, child learning opportunities, and child utterances.

Results: PRTG treatment substantially increased both fidelity and learning opportunities by week 6. At week 12, child learning opportunities was a significant
independent predictor of child utterances, even after accounting for non-verbal ability. However, the relationship between parent fidelity and child learning opportunities
was substantial (r=.66) and this shared variance was the biggest predictor of child utterances. Mediational models indicated that PRTG treatment resulted in early and
ongoing improvements in parent fidelity, which lead to increases in the number of child learning opportunities, which, in turn, resulted in increased child utterances.
Conclusions: The present findings indicated the attention PRTG treatment provides leads to early and ongoing improvements in the quality of therapy provided by
parents. These improvements in therapy quality coincide with improvements in the number of learning opportunities and together these enhancements in treatment
adherence and dose improve child language outcomes. Results highlight the importance of therapy adherence and dose as crucial, consistent with findings from early
intensive behavioral intervention studies. Parent-based behavioral intervention strategies should continue to emphasize treatment adherence throughout the delivery of
treatment, as this is an important determinant of success via increasing the number of child learning opportunities. Additional research is needed to establish
appropriate dosing of parent training to maximize child outcomes, but the present results suggest that 12 weeks is a useful lower bound.

109.213 Structural Neuroimaging Predictors of Benefits from Pivotal Response Treatment
J. P. Hegarty II', G. W. Gengoux', J. M. Phillips’, S. Tanaka’, T. W. Frazier?, A. L. Reiss' and A. Y. Hardan', (1)Psychiatry and Behavioral Sciences, Stanford
University, Stanford, CA, (2)Cleveland Clinic Center for Autism, Cleveland, OH

Background: Autism spectrum disorder (ASD) is a heterogeneous disorder and several neurobiologic measures have been examined to identify potential

subgroups, with limited success thus far. Applying neuroimaging methodologies to identify prognostic markers or indicators of treatment response may be an alternative
approach to address this heterogeneity. To date, no biomarker of treatment response has been identified for any

biological or behavioral intervention in autism. Additionally, there is a growing need for innovative, efficient, cost-effective

treatment models guided by biological markers of treatment response to optimize results and longterm outcome. This is

particularly true for very young children with ASD when the brain is most plastic and time should not be wasted in implementing treatments that might not be beneficial.
Objectives: The goal of this investigation is to use a hypothesis-generating approach and apply multimodal imaging techniques to help identify biomarkers of treatment
response. In this investigation, we aim at applying structural magnetic resonance imaging (MRI) and diffusion tensor

imaging (DTI) to identify biomarkers of pivotal response training (PRT) treatment response. The development of biosignatures of treatment response is critical and the
present study is the first step in providing evidence supporting the possibility of identifying biomarkers to predict response to behaviorally and biologically--

based treatments.

Methods: The PRT intervention consisted of teaching parents behavioral techniques to facilitate language development.

PRT training lasted at least 12 consecutive weeks with one session per week. Sessions included in vivo coaching of

parent implementation of PRT techniques with their child, as well as review and feedback on videos of parents practicing

PRT at home. Objective and subjective outcome measures were obtained at baseline and at the end of treatment. High

resolution anatomical MRI and DTI scans are being obtained on children with ASD before and after their participation in

PRT. Correlations between neuroimaging measures (volume and surface) and fractional anisotropy (FA)) in language areas (e.g.

superior longitudinal fasciculus(SLF)) and changes in outcome measures were examined.

Results: Eighteen children with ASD have participated in this study to date. Anatomical MRI and DTl scans have been

obtained on all individuals at baseline (prior to treatment). Five followup scans (post treatment) have successfuIIyA been

collected.A NeurmmagmgA andA treatmentA dataA areA availableA on 8A participantsA asA theA additionalA scansA andA behavioral

informationA areA beingA processed.A A relationship between the volume (n=8; rs= -0.81, p= 0.015) and surface area (n=8; rs= -0.82, p= 0.013) of the inferior frontal
gyrus, which contains Broca'’s area, were significantly associated with changes in the number of utterances as assessed during structured laboratory observation
(Figure 1). Cortical thickness was also associated with expressive communication (n=7; rs= -0.88, p= 0.008) as assessed with PLS-5. Associations between FA in the
SLF and changes in several language measures were observed including the number of utterances during structured laboratory observation and number of words
produced out of 396 on the MacArthurBates Communicative Development Inventories.

Conclusions: Preliminary findings from this pilot study suggest that neuroimaging measures are potentially useful

as predictors of treatment response. Additional analyses will be completed as more data become available. We will

discuss these findings and highlight the advantages and challenges of using neuroimaging information in clinic trials

to assess treatment response and biologic changes due to the intervention.

109.214 Neural Predictors and Neural Pathway of Response to Pivotal Response Treatment in Young Children with Autism
D. Yang'? K. A. Pelphrey'2, D. G. Sukhodolsky? and P. E. Ventola3, (1)Autism and Neurodevelopmental Disorders Institute, The George Washington University,
Washington, DC, (2)Children's National Health System, Washington, DC, (3)Yale Child Study Center, New Haven, CT
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Background: Autism Spectrum Disorders (ASD) are common yet complex neurodevelopmental disorders, characterized by social, communication, and behavioral
deficits. Behavioral interventions for young children with ASD have shown favorable results; however, significant obstacles exists in the development of precision
medicine in ASD. Specifically, it remains largely unclear (a) what sensitive, objective pretreatment neurobiological markers can accurately forecast the response to
treatment, and (b) what neural pathways mediate the treatment outcome. It is important to be able to predict or stratify subgroups of young children likely to respond to
specific treatments because early childhood provides a sensitive window of opportunity for intervention, while unsuccessful intervention is costly to children, families,
and society. It is also important to understand the neural mechanism of treatment responses because the pathways may provide a neural target for concurrent
intervention to boost treatment effects during the course of treatment.

Objectives: To develop pretreatment neurobiological markers that can predict the response to an evidence-based behavioral treatment—Pivotal Response Treatment
(PRT)—in young children with autism, and to examine the neural mechanism underlying treatment effects.

Methods: In a sample (N=20; 7 girls, 13 boys) of young (M age=5.90 years, SD=1.07), cognitively-able (M FSIQ=103.45, SD=17.03) children with ASD, who
participated in a 16-week trial of PRT, we measured the change in autism symptom severity by modeling the delta change scores (that is, post minus pre) of the parent-
report Social Responsiveness Scale (SRS) total raw scores, while our study participants viewed neuroimaging stimuli depicting point light displays of coherent
biological (BIO) or scrambled (SCRAM) motion in a 3T scanner within 1 week before and after PRT. fMRI analyses were conducted with mixed-effects modeling and
the results were thresholded at Z>2.33 (voxel) and p<.05 (cluster), while gender was controlled for as a covariate of no interest.

Results: First, with respect to neural predictors, we found that greater reduction in autism symptom severity from pretreatment to post-treatment was linearly associated
with greater pretreatment levels of activity in response to biological vs. scrambled motion in the neural circuits that support social information processing (superior
temporal sulcus, fusiform gyrus, amygdala, inferior parietal cortex, and superior parietal lobule) and social motivation/reward (orbitofrontal cortex, insula, putamen,
pallidum, and ventral striatum) (Figure 1A). The predictive value of our findings for individual children with ASD was supported by a multivariate pattern analysis with
cross validation. Second, with respect to neural pathways, we found that greater reduction in autism symptom severity was linearly associated with increase in activity
in response to biological vs. scrambled motion in the action observation network (inferior parietal lobule, parietal operculum cortex, supplementary and pre-
supplementary cortices located on the medial surface) (Figure 1B).

Conclusions: Predicting who will respond to a particular treatment for ASD and advancing the knowledge of neural pathways of treatment outcomes, the current
findings provide key neural bases of behavioral response to treatment in young children with ASD. The implications of the findings are far reaching and should greatly
accelerate progress toward more precise and effective treatments for core deficits in ASD.

109.215 Outcomes for Children Receiving the Early Start Denver Model in a Mainstream Versus Autism-Specific Setting: A Pilot Randomized
Controlled Trial

G. Vivanti', E. Duncan?, K. Hudry® and C. Dissanayake?, (1)AJ Drexel Autism Institute, Philadelphia, PA, (2)Community Children's Centre, La Trobe University,
Melbourne, Australia, (3)Olga Tennison Autism Research Centre, Melbourne, AUSTRALIA, (4)School of Psychology & Public Health, Olga Tennison Autism Research
Centre, La Trobe University, Melbourne, Australia

Background: A The U.N. Convention on the Rights of Persons with Disabilities (United Nations, 2006) has articulated a human right for access to early intervention for
young children with disabilities, which should be provided in the least restrictive environment suitable to meet children’s needs, including consistent opportunities for
interaction with typically developing peers. To date, there is little scientific research testing the benefits and disadvantages of providing early intervention within
mainstream versus autism-specific settings. The aim in our study is to address this gap.

Objectives: A To examine the outcomes of an evidence based early intervention program provided in a community childcare center for children in an autism versus
mainstream setting.

Methods: We conducted a sequential multiple assignment randomized trial (SMART RCT) involving 32 toddlers with ASD. Half participants were randomly assigned to
receiving an evidence-based early intervention program (the Early Start Denver Model) in a playroom that only includes children with ASD (autism-specific setting
group), and the other half (social inclusion group) received the same intervention within a mainstream setting with neurotypical peers. Participants’ communication,
adaptive behaviour and autism symptoms was measured at baseline and after 1 year post-intervention.

Results: Preliminary analyses including 8 children in each group revealed that both groups equally improved in their communication from baseline to post-treatment, as
assessed through the Mullen Scales (Repeated Measures ANOVA, F (1, 14) = 8.3, p =.01, np2 = .37), and experienced a reduction of ASD symptoms, as assessed
through the Social Communication Questionnaire ((F (1, 14) = 9.73, p <.01, np2 = .40). While both groups significantly improved in their adaptive behaviour as
assessed through the Vineland ((F (1, 14) = 12.46, p <.005, np2 = .47), there was a trend suggesting superior gains in the social inclusion group ((F (1, 14) = 3.1, p
=.09, np2 = .18).

Conclusions: Preliminary results suggest that receiving early intervention in a mainstream setting has the potential to be equally beneficial, and potentially more
beneficial, than receiving the same intervention in an autism-specific setting. A

109.216 Preschool Early Intervention Outcomes in Different Community Based Settings

A. S. Nahmias’ and D. S. Mandell?, (1)University of California Los Angeles, Los Angeles, CA, (2)University of Pennsylvania, Philadelphia, PA
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Background: Despite the requirement in the United States to provide free and appropriate public education for young children with ASD in the least restrictive
environment suitable for their needs, there is little research comparing the impact of settings of varying restrictiveness where interventions are delivered (Parsons et al.,
2011). Consistent opportunities to interact with typically developing peers often are a recommended practice for young children with ASD (e.g., Koegel et al., 2009).
Studies of inclusive preschool programs for children with ASD suggest that preschoolers with ASD can make gains in cognitive, academic, language, functional and
social skills when placed with their typically developing peers. However, there is debate as to the appropriateness of inclusive settings for children with ASD. Most
research to date of early interventions programs has investigated interventions delivered in more segregated settings (home and clinic based individual services or ASD
specific classrooms). These settings do not routinely offer opportunities to interact with neurotypical peers, and have not compared inclusive to non-inclusive settings.
However recent research has suggested that inclusive preschool intervention may be particularly beneficial for some children with ASD (Nahmias et al., 2012).
Objectives: To examine the main effects of receiving preschool early intervention in one of four educational settings that vary in their level of restrictiveness (Home,
ASD-only, Mixed disability, or Inclusion).

Methods: Participants are 115 children with ASD (Mean age = 45.5 months, 80.9% Male, 46.1% Black/African American) that receive intervention services through a
public preschool early intervention system. Participants are assessed at study enrollment and 9 months later with a standardized developmental assessment of
cognitive and language skills (the Mullen Scales of Early Learning). Parents and teachers also completed questionnaires assessing the child’s adaptive behavior and
social skills (Adaptive Behavior Assessment System- 2nd Edition; Social Skills Improvement System). Data collection and analysis are ongoing. Preliminary results
based on 60 participants are presented below, using repeated measures ANCOVA to assess for changes over time by setting, controlling for baseline differences.
Results: Based on adjusted analyses, groups did not differ in their improvement over time in their cognitive, expressive or receptive language, adaptive behavior, or
social skills (all ps *.3, np2s £ .08).

Conclusions: These results suggest preschoolers with ASD on average may make equivalent gains across different types of early intervention settings. These findings
provide substance to the argument that inclusive settings are well suited for children with ASD, suggested that children can do as well in inclusive settings as
segregated settings. Moderator analyses are planned to assess whether there are child characteristics associated with increased benefit from attending a particular
type of setting.

109.217 Child and Parental Factors Associated with Preschool Placement in an Urban Early Intervention Setting
S. R. Crabbe’, A. S. Nahmias?, H. J. Nuske' and D. S. Mandell’, (1)University of Pennsylvania, Philadelphia, PA, (2)University of California Los Angeles, Los Angeles,
CA

Background: A Federal legislation requires that children with autism be placed in the least restrictive environment appropriate to their needs. Little research has been
conducted on the predictors of where children with autism are placed in their early intervention placements. Child and family characteristics such as child age, social
skills and Verbal 1Q, as well as family income, have been found to predict educational placements in elementary schools; it is not clear if these same factors predict
placements in preschools (Lauderdale-Littin, Howell & Blacher, 2013; Harris & Handleman, 2000). Initial findings from qualitative research indicate that inclusive vs.
segregated placements is driven by parents’ advocacy skills; however no quantitative studies have examined this question (Lalvani, 2012). Understanding of these
factors in relation to early intervention settings that vary in their restrictiveness is the critical first step to supporting family and provider partnerships for early
intervention planning in the community.

Objectives: A To examine parent and child characteristics associated with placement in four early intervention settings (autism only, mixed disability, inclusion and
home-based services).

Methods: A Parents and teachers of 77 preschool aged children with ASD receiving early intervention services in Philadelphia (3-5 years, 80% male, 56% African-
American) completed questionnaires about children’s social skills and problem behaviors (Social Skills Improvement System Rating Scales),A adaptive behaviors
(Adaptive Behavior Assessment System 2nd Edition), cognitive and language development (Mullen Scales of Early Learning; MSEL). Parents also answered questions
from the Early Intervention Placement Preference Survey about their perceived advocacy skills and their opinions of the relative benefits of different early intervention
placements.

Results:

Data collection and analyses are ongoing. Preliminary analyses show that children in autism-only classrooms had lower adaptive behaviors than those in inclusion or
home-based settings (F (3,85)=4.99, p=.003). There were no significant differences in problem behaviors and social skills among children in different setting types.
Children in inclusive settings had greater expressive language (F (3,99)=4.36, p=.006) and receptive language (F(3, 99)=3.62, p=.02) than those in mixed disability or
autism only settings. Parents of children in inclusion settings were more likely than parents of children in other settings to report that they rely on experts for placement
advice (X2 (12, 77) =23.66, p<.05). This ‘expert reliance’ was also marginally correlated with whether the parent’s placement preference ever matched their actual
placement setting (r(74)=.16, p=.09).

Conclusions: A Results suggest greater adaptive behaviors and language skills are associated with being placed in inclusion preschool settings, which indicates that
these child factors may be considered by professionals when placement decisions are made. Results also suggest that parents of children in inclusive settings consult
providers in placement decision making more than parents of children in other settings. Though directionality cannot be determined from the current research design,
this provides a future research direction to explore. Further analyses will include an extended sample as well as regression analyses to examine specific predictors for
placement.

109.218 Impact of Challenging Behavior, Inhibition, and Emotion Regulation Skills on Developmental Outcomes in Preschoolers with Autism
H. J. Nuske', A. S. Nahmias?, B. E. Yerys3, J. R. Bertollo’, L. Antezana?, S. R. Crabbe’, K. Rump’ and D. S. Mandell', (1)University of Pennsylvania, Philadelphia, PA,
(2)University of California Los Angeles, Los Angeles, CA, (3)The Center for Autism Research/CHOP, Philadelphia, PA, (4)Virginia Tech, Blacksburg, VA



Background: Three quarters of school-aged children with ASD present with emotional dysregulation and almost two thirds present with challenging behaviors. Decades
of research has shown strong associations between emotional dysregulation and challenging behaviors; these behaviors affect academic outcomes in typically
developing children and predict teacher burnout. Their effect in academic outcomes in preschoolers with ASD is not yet known.

Objectives: To examine the impact of challenging behaviors (i.e. aggression, bullying) and emotional regulation skills on developmental outcomes in children with ASD
Methods: A total of 44 preschoolers (3-5 years) with ASD receiving community based intervention services participated in the study, data on the first 20 are presented
here (data collection is ongoing). Children were given a standardized developmental assessment (the Mullen Scales of Early Learning; Mullen) at baseline and then 9
months later. Teachers completed questionnaires assessing challenging behaviors (the Social Skills Improvement System: Problem Behaviors Scale) and emotional
regulation (the Behavior Rating Inventory of Executive Function: Emotional Control scale), and children completed a novel task of "hot” (socio-affective) executive
function skills, the Tongue Task. This task measured the time in seconds for which children resisted eating a candy, thus tapping inhibition skills with a rewarding
stimulus that should invoke impulsive behavior, which may be relevant for emotion regulation capacity. Multiple linear regression analyses controlling for age and sex
were conducted to examine the impact of emotion regulation and hot inhibition on Mullen developmental quotient (DQ) change scores over 9 months.

Results: A In an adjusted analysis, only teacher-rated emotion regulation was statistically significantly associated with Mullen DQ change scores, bA = .38,A (17) =
2.34,A p="03, with more difficulties in emotion regulation at baseline associated with greater cognitive and language gains. Hot Inhibition skills were marginally
associated with developmental gains, b = .44, {(17) = 1.91, p=".07, such that stronger hot inhibition skills were also associated with greater gains in DQ. Teacher-rated
emotion regulation was unrelated to hot inhibition skills ({23) = .10, p=".64). Teacher-rated challenging behaviors did not predict developmental outcomes (ps > .28).
Conclusions: Results suggest that emotion regulation and hot inhibition skills have parseable moderation effects on cognitive outcomes in preschoolers with autism,
with an unexpected negative relationship between emotion regulation and developmental outcomes. As expected, higher hot inhibition skills were related to greater
developmental gains which fits with current knowledge on these as prerequisite skills for learning. This pattern of findings is indicative of a potential bootstrapping effect
that hot inhibition skills may have on emotion regulation difficulties, to be tested in future research designs. Contrary to research in typical development, in this study
challenging behavior did not impact outcomes. Results will be updated to include the final sample.
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110.219 Parental Attitudes Towards Touch Screen Device Use in Children with an Autism Spectrum Disorder.
S. M. James?, J. Kaufman', C. E. Wood" and R. Giallo?, (1)Swinburne University, Melbourne, Australia, (2)Healthy Mothers Healthy Families Research Group,

Murdoch Childrens Research Institute, Parkville, Australia

Background:

Touch screen technology has increased significantly in usage amongst children and adults. Since 2012, families who own a smart phone, tablet and laptop have
increased from 26% to 56% (Deloitte Media Consumer Survey, 2016). Parental and educational forums reveal children with Autism Spectrum Disorders (ASD) are
amongst the high percentage of touch-screen device users. Despite the growing increase in touch screen use, it is unclear whether children with an ASD are benefitting
from using a touch-screen device, e.g. using a touch-screen for socialising, or whether using a touch-screen is having any negative impact on their development, e.g.
social isolation.

Mixed reviews on parent forums have indicated there may be a difference in opinion between parents of children with an ASD compared to parents of children who are
TD. Therefore, suggesting parents of children with an ASD may be more accustomed to different apps and find more benefits to using touch screen devices that go
unnoticed in parents of TD children.

Objectives:

1) Are there differences in attitudes and feelings (e.g. guilt) toward touch screen device use in parents of children with an ASD, compared to parents of children who are
typically developing (TD)? If so, what are the nature of these differences?

2)Do parents find touch screen devices are facilitating or interfering with their child’s development, such as their social skills?

Methods:

Data were collected from a survey that was advertised through Swinburne University, located in Melbourne, Australia. Situated in the university is a child research
centre called the ‘BabyLab’, and the survey was advertised on the BabyLab webpage, Facebook page and shared by parents through mother and parent- group
networks. Parents of children who have an ASD and parents of children who were TD aged between 2-12 years old were invited to participate. Data was collected in
Australia, Canada, the UK and the U.S. A total of 203 parents have participated to date.

Results:

Parents of children with an ASD (n=111) reported touch screen devices were helpful in facilitating social, emotional and friendship skills, compared to parents of
children who were TD (n=92), and did not report such benefits. A significant effect was found in parents of children with an ASD, who reported feeling less guilt about
their child’s use of a touch-screen device, when they reported the touch-screen device facilitated with their child’s social, emotional, and friendship skills p <.05.
Conclusions:

The data from this survey indicates there are differences in attitudes from parents who have a child with an ASD compared to parents who have a child who is TD and
their use of touch-screen devices. These data are important to help guide us in what areas children with an ASD are either benefitting from the use of touch-screen
devices, or what could be problematic. With the increasing exposure of touch-screens it is beneficial for parents and practitioners to evaluate how children can be best
supported with using such devices considering their high usage in the ASD population.

110.220 Parental and Teacher Reports of Social Skills and Problem Behaviours in Children with Autism Spectrum Disorder
M. Clark, J. Barbaro? and C. Dissanayake?®, (1)Kingsbury Drive Bundoora, La Trobe University, Melbourne, VIC, Australia, (2)Olga Tennison Autism Research Centre,
School of Psychology & Public Health, La Trobe University, Melbourne, Australia, (3)School of Psychology & Public Health, Olga Tennison Autism Research Centre, La

Trobe University, Melbourne, Australia
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Background: Cross-informant literature suggests that parents and teachers provide unique information on children’s social competencies across settings. However,
there is also considerable evidence to indicates that these informants often differ in their reports of child behaviours. Parents consistently report more problem
behaviours at home in comparisons with teachers, both informants report similar social skills (Achenbach & McConaughy, 1987)

Objectives: This study compared parent (n=46) and teacher (n=44) ratings of social skills, problem behaviours and peer interaction in a sample of school-aged children
with an Autism Spectrum Disorder (ASD). A second objective was to identify which social areas children are reportedly strongest and weakest according to parents and
teachers.

Methods: Parents and teachers completed the Social Skills Improvement System (SSIS) to obtain a cross-informant perspective of positive and negative social
behaviours. The Penn Interactive Peer Play Scale (PIPPS) was also completed to assess three dimensions of play across settings ‘play interaction’, ‘play
disconnection’ and ‘play disruption’.

Results: As expected, parents reported a higher occurrence of maladaptive behaviours in the home environment. Parent and teacher ratings of social skills were simiar
across settings as expected. Parents and teachers also converged on two dimensions of the PIPPS: ‘play interaction” and ‘play disruption’. A significant difference in
reports of ‘play disconnection’ was evident with parents reporting higher disconnection. Communication was identified as a social strength by both informants. Despite
differences in the frequency of problem behaviours, informants agreed that hyperactivity/inattention and externalizing were the most common and challenging
behaviours.

Conclusions: Understanding social weaknesses provides a benchmark for tailoring social skills interventions to support these areas of difficulty. Addressing challenging
behaviours at school age may minimise subsequent disruption on later development and social engagement during adolescents and adulthood.

110.221 Patterns of Visual Engagement Identify Distinct Subgroups of School-Age Children with ASD

J. R. Yurkovic', S. Gillespie?, W. Jones?, A. Klin® and S. Shultz*, (1)Marcus Autism Center, Atlanta, GA, (2)Emory University School of Medicine, Atlanta, GA,
(3)Marcus Autism Center, Children's Healthcare of Atlanta & Emory University School of Medicine, Atlanta, GA, (4)Marcus Autism Center, Children's Healthcare of
Atlanta, Emory University, Atlanta, GA

Background: The vast heterogeneity in Autism Spectrum Disorder (ASD) is an obstacle to advancements in identifying and treating causes of the disorder. Eye-tracking
measures of atypical visual engagement with the social world—a quantitative metric that captures a defining symptom of the condition — provides a promising means
for deriving more homogeneous subgroups (Rice et al., 2012; Campbell et al., 2014). Parsing heterogeneity in ASD by measuring visual scanning during dynamic
social scenes may contribute to the identification of intermediate phenotypes for genetics research, and to the development of interventions optimized for individual
children.

Objectives: To examine: (1) whether subgroups of children with ASD can be reliably identified based on patterns of variability in social visual engagement; and (2)
whether the subgroups differ on standardized measures of social disability.

Methods: A heterogeneous sample of children with ASD (n=178, age=10.51(3.19)) watched age-appropriate, socially-relevant videos while eye-tracking data were
collected. Percent fixation on eyes, mouth, body, and object regions was calculated for each child. The Hopkins index was used to assess whether clusters are reliably
identifiable by variability in visual scanning. Unsupervised statistical learning methods, including Principal Components Analysis (PCA) and hierarchical clustering, were
utilized to visualize and identify clusters of different visual fixation patterns. Analyses were performed on scaled data and inter-observation distances were calculated
via Euclidean distances. A three-cluster solution was achieved through hierarchical clustering of fixations to eyes, mouth, body, and object in each participant pair.
Results: The Hopkins Index indicated the clustering tendency as appropriate (0.16<0.5). PCA and hierarchical clustering analyses identified three clusters of children
with ASD (Figures 1a & 2b). As expected, ANOVA and post-hoc Tukey analyses revealed significantly different fixation patterns between clusters (Figures1a,2b), with
Cluster 1 fixating more on eyes, Cluster 2 on mouths, and Cluster 3 on objects. Children in Cluster 1 had lower Vineland communication scores (p=0.051) compared to
Cluster 2, suggesting that higher eye-looking may not be associated with greater adaptive skills in this subgroup of children. Consistent with previous reports that higher
mouth fixation is associated with lower social disability (Rice et al., 2012) children in Cluster 2 had significantly lower ADOS symptom severity (p=0.051) than those in
Cluster 3, and higher Vineland communication scores (p=0.051) than those in Cluster 1 (Figure 2b). Finally, children in Cluster 3 had higher ADOS symptom severity
scores compared to those in Clusters 1 (p=0.098) and 2 (p=0.051), suggesting that high levels of object fixation are associated with greater social disability. Cluster 3
also had a significantly higher proportion of males (p=0.024) than Clusters 1 and 2 (Figure 2a).

Conclusions: Results demonstrate that variability in visual engagement during viewing of dynamic social scenes can be used to identify more homogeneous subgroups
of children with ASD. These subgroups displayed distinct patterns of visual attention, and varied by gender and measures of social ability. Future analyses will examine
whether the social adaptive value of visual scanning patterns vary for different subgroups of children with ASD, a critical step towards creating interventions optimized
to the individual's learning style.

110.222 Perceptions and Experiences of Friendship and Loneliness in Adolescent Males with High Cognitive Ability and Autism Spectrum Disorder
A. Berns', S. Assouline?, W. Liu' and G. Jones’, (1)University of lowa, lowa City, IA, (2)Belin-Blank International Center for Talented and Gifted Education, University

of lowa, lowa City, IA


/data/abstract/imfar/2017/Paper_25793_abstract_17728_0.jpg

223

224

Background: Many high-functioning individuals with autism spectrum disorder (ASD) have a desire for friendships, despite social deficits. In fact, these individuals
experience loneliness in adolescence and into adulthood. While youth with high-functioning ASD have demonstrated less mature friendship qualities and motivation for
friendship behaviors, no previous research has identified the experiences of loneliness, the friendship qualities and the motivation for friendship behaviors, along with
the social deficits of youth with high cognitive ability (IQ > 120) and ASD. These twice exceptional youth have unique experiences, given their high intelligence, which
may or may not facilitate their social-emotional functioning.

Objectives: This study identified the perceptions and experiences of friendships and loneliness in twice exceptional adolescent males with high cognitive ability and
ASD. Additionally, this study described how friendship quality, motivation for friends, social skills, and intelligence may influence loneliness in these twice exceptional
males.

Methods: This study employed a multiple case study design with 10 twice-exceptional adolescent males, ages 13-9 to 18-11, who have high cognitive ability (Full Scale
1Q, Verbal 1Q, or Perceptual IQ >120) and ASD. Adolescent, parent, and teacher interviews were completed, transcribed, and analyzed using Consensual Qualitative
Research (CQR).

Results: Results describe friendship quality for these youth, with particular contributions to current understanding of companionship, security, help, closeness and
balance. Findings inform friendship motivation, as well, and etiologies of amotivation are documented. Results indicate positive and negative influences of high
intelligence on interpersonal functioning, and immaturity and symptoms of rigidity affecting friendships, as well. Pathway analyses reveal twice-exceptional youth with
insecure friendships experience loneliness and introjected motivation for friendships, along with increase in peer dyadic relationships and decrease in loneliness. Those
with insecure friendships and perseverative interest in peers also present with suicidal ideation and/or attempts.

Conclusions: Future research should expand the use of individual therapies (i.e., cognitive behavioral therapy for depression) for these twice-exceptional teens,
particularly in middle school, with modifications to accommodate difficulties with perseveration on negative emotions, as well as explore coping strategies of engaging
with fictional characters when lonely.

110.223 Phenotype and Eye Tracking Heritability in Twin Pairs

M. Reid", J. N. Constantino?, A. Klin3, W. Jones® and C. Klaiman?*, (1)Marcus Autism Center, Atlanta, GA, (2)Department of Psychiatry, Washington University School
of Medicine, St. Louis, MO, (3)Marcus Autism Center, Children's Healthcare of Atlanta & Emory University School of Medicine, Atlanta, GA, (4)Marcus Autism Center,
Children's Healthcare of Atlanta, Emory University, Atlanta, GA

Background:

Studying twin pairs can give valuable insight into genetic and environmental factors contributing to Autism Spectrum Disorder (ASD). Studies examining twins indicate
about a 70-95% percent concordance rate for autism in monozygotic twins and about 30 percent concordance for dizygotic, same-sex twins (e.g., Hallmayer et al.,
2011; Nordenbaek et al., 2014). In addition, symptom severity within twin pairs, based on parent questionnaires, concluded that extreme social and repetitive behavior
symptoms of autism had high heritability (Frazier et al., 2014). Quantitative measures for reciprocal social behavior also indicate greater trait concordance for
monozygotic twins than dizygotic twins (Marrus et al., 2015).

Objectives:

To investigate in a sample of twins, referred for diagnostic evaluation, whether there is high concordance in directly assessed, phenotypic profiles of monozygotic and
dizygotic toddlers.

Methods:

Participants included 8 sets of twins ranging in age from 16 to 35 months (mean=28.75 months; SD=6.57) including 3 sets of monozygotic (MZ) twins and 5 sets of
dizygotic (DZ) twins. Participants received a clinical evaluation and underwent an eye tracking session through a research study at the Marcus Autism Center.
Diagnostic assessments included the Mullen Scales of Early Learning and the Autism Diagnostic Observation Schedule, 2@ Edition (ADOS-2) and a
medical/developmental history was collected.

Results:

Of the MZ twins, all pairs were diagnosed with ASD. Of the DZ twins, 3 pairs were diagnosed with ASD, 1 pair with language delay, and one where one twin had no
clinical features and the other had a subthreshold developmental delay. There was fair agreement on age of parental reported first concerns for MZ and DZ twins (ICC
=0.49; 0.38, respectively). Strong to almost perfect intraclass agreements, for both MZ and DZ twins on the ADOS-2 were found across total scores (ICC = 0.93; 0.91,
respectively), social affect (ICC = 0.72; 0.84, respectively) as well as restricted and repetitive behavior (ICC = 0.85; 0.97, respectively). For the developmental measure,
MZ twins had almost perfect and moderate agreement for visual reception and receptive language age equivalents respectively (ICC = 0.91; 0.69). DZ twins had
moderate and almost perfect agreement for visual reception and receptive language (ICC = 0.63; 0.81). Expressive language levels showed the greatest heritability,
with MZ twins showing strong agreement (ICC = 0.83) and DZ twins showing poor agreement (ICC = 0.29).

Conclusions:

Overall, in this small, pilot sample, we explored various behavioral traits which could shed light on differences in concordance between MZ and DZ twins. Both MZ and
DZ twins showed strong agreement on autism symptomatology, precognitive abilities and receptive language. Expressive language skills show the greatest level of
concordance, with MZ twins having significantly greater similarities than DZ twins. This language level difference could account for some of the differences we noted in
age of first concerns. As our study is longitudinal, we expect to add about 30 more twin pairs to our sample as well as analyze eye-tracking to have another, objective
measure to assess for concordance prior to the annual meeting.

110.224 Play Ball!: Long-Term Sports Participation Is Associated with More Behavioral Regulation in Children with Autism Spectrum Disorder
J. N. Phung’ and W. A. Goldberg?, (1)University of California, Irvine, Irvine, CA, (2)Psychology and Social Behavior, University of California, Irvine, Irvine, CA
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Background: Physical activity patterns of children with Autism Spectrum Disorder (ASD) are disorganized and repetitive (i.e., pacing; Bandini et al., 2013). These
restricted and repetitive behaviors (RRBs) that make up the diagnostic criteria of ASD have been linked to executive functions (EF), a host of interrelated processes
that support behavioral and emotional regulation. RRBs have been associated with poorer behavioral inhibition (Boyd et al., 2009). Challenges in EF are problematic
because they hinder daily functioning. Sports team involvement (e.g., baseball) could help increase physical activity and also improve EF. To date, there has been little
research linking physical activity and EF in children with ASD. However, studies have documented these associations in children with ADHD. Physical activity lowered
compulsive behaviors and improved EF in children with ADHD (Archer & Kostrzewa, 2012). Given these associations, physical activity could also aid in these areas in
children with ASD.

Objectives: A To examine associations between sports participation and executive functioning (behavioral and emotional regulation) in children with ASD.

Methods: Participants were 15 children (8-11 years, M=9.7 years, SD=1.18; 93% boys) with a clinical diagnosis of ASD (confirmed using the ADOS-2; Lord et al.,
2000), and their parents. ADOS-2 comparison scores across modules fell into the “moderate” severity range (M=6.6, SD=1.45; range 4 to 9). Full-scale 1Q scores
(WASI-II; Wechsler, 1999) were “low average” (M=88.73, SD=15.66). Parents reported on whether children participated in organized sports teams and the duration of
their participation. Parents also completed the Behavior Rating Inventory of Executive Function (BRIEF; Gioia et al., 2000), the gold standard in measuring multiple
domains of EF. For the present study, we examined the behavior regulation (e.g., “Is fidgety”) and emotion regulation (e.g., “Mood changes frequently”) domains of the
BRIEF. Each index had 2 subscales (Behavior Regulation Index (BRI): inhibit and self-monitor; Emotion Regulation Index (ERI): shift and emotional control).

Results: Analyses of covariance were conducted between the duration of sports participation (<1 year, 1-2 years, and 2-3 years) and the four subscales of the two
indexes of the BRIEF, controlling for child IQ. The results indicated a difference between the duration of sports participation and self-monitoring (BRI). Posthoc
comparisons revealed significant differences between sports participants of <1 year and 2-3 years; children who participated in 2-3 years of sports had significantly
higher self-monitoring than children who participated <1 year of sports (Figure 1). No significant effects were observed with the Inhibit subscale (BRI) or with the two
ERI subscales.

Conclusions: Associations between long-term sports participation and self-monitoring skills in children with ASD were found. Self-monitoring, or the awareness of the
impact of one’s own behavior on others (Gioia et al., 2000), in the context of a sports team could influence the outcome of a game (i.e., winning/losing). As such,
children who are motivated to help their team win may exert more effort in monitoring their own behaviors, though it is also possible that children who are better at self-
monitoring are more likely to pursue sports involvement for a longer duration of time.

110.225 Poor Sleep Quality Is Associated with Discordant Peer Relationships Among Adolescents with Autism Spectrum Disorder
J. N. Phung'2 and W. A. Goldberg?, (1)University of California Irvine, Irvine, CA, (2)University of California, Irvine, Irvine, CA, (3)Psychology and Social Behavior,

University of California, Irvine, Irvine, CA

Background: Individuals with Autism Spectrum Disorder (ASD) experience impairments in social communication and restricted and repetitive behaviors (RRBs)
(Centers for Disease Control, 2016), and these deficits often make it difficult to form and maintain friendships with peers. For example, children with ASD who have
deficient verbal abilities have fewer social interactions, have less satisfying relationships with peers, and feel lonelier (Bauminger & Kasari, 2000; Sigman et al., 1999).
As children approach adolescence, there is typically a quantitative shift to the majority of leisure time being spent with peers (Larson, 2001), yet this is often not the
case for adolescents with ASD, who spend a large amount of time with adults (Orsmond & Kuo, 2011). For individuals with ASD, the consequences of social
impairments and compromised relationships may be compounded by other challenges associated with ASD, one of which is poor sleep quality. Between 32% to 71.5%
of children and adolescents with ASD experience sleep problems (Deliens et al., 2015). Sleep problems include difficulty falling asleep, inconsistent sleep schedules,
insufficient nighttime sleep, and daytime sleepiness that impairs daytime functioning (Goldman et al., 2012). Poor sleep quality and daytime sleepiness are common
among adolescents with ASD, and consequences of poor sleep may make social interactions difficult. Connections between sleep quality and social relationships in
ASD samples have been understudied.

Objectives: The goal of the present study was to examine the associations between nocturnal sleep problems and daytime sleepiness in relation to the quality of peer
relationships among adolescents with and without ASD.

Methods: Participants were community samples of 19 adolescents with ASD (aged 11-20 years, M=16.88, SD=2.50; 84.2% boys) and 10 neurotypical (NT) adolescents
without a family history of ASD (aged 13-18 years, M=15.73, SD=2.00; 60% boys). Clinical diagnoses for the group with ASD were confirmed using the ADOS-2 (Lord
etal., 2012). Adolescents completed questionnaires about closeness and discord in relationships with a same-gender peer, and they reported on sleep-wake problems
and daytime sleepiness using the Sleep Habits Survey (SHS; Wolfson & Carskadon, 1998). Adolescents also wore an actigraph sleep watch to bed for 7-nights and
kept sleep diaries of bed/wake times.

Results: Pearson correlations revealed significant associations between adolescent-reports of sleep problems and discordant peer relationships; more sleep-wake
problems and more daytime sleepiness were associated with more discord with peers in the sample with ASD, but not in the NT sample. The closeness aspect of peer
relationships was not significantly associated with sleep quality.

Conclusions: Adolescents’ reports of more sleep problems and daytime sleepiness, but not actigraph indicators of sleep, were directly associated with discordant peer
relationships. Adolescents who are already challenged in social interactions due to ASD may be especially vulnerable to intense negativity in peer relationships when
they also experience poorer nighttime sleep and more daytime sleepiness. NT adolescents may be better able to regulate social interactions despite poor sleep and
feeling tired. Conflicts with peers and daytime sleepiness in addition to nighttime sleep quality are important issues for clinicians to address in sleep and behavioral
interventions.

110.226 Positive Correlation Between Global and Fine Social Perception in Children with ASD: An Eye-Tracking Study
E. Rechtman’, E. Douard’, A. Vincon-Leite, A. Philippe?, N. Chabane3, H. Lemaitre*, J. M. Tacchella’, F. Brunelle', N. Boddaert!, A. Saitovitch? and M. Zilbovicius’,
(1)INSERM U1000, Institut Imagine, Paris, France, (2)UMR 1163, Institut Imagine, Paris, France, (3)INSERM U1000, Paris, France, (4)INSERM U1000, Institut
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Background: Social perception deficits are one of the main clinical characteristics of autism spectrum disorder (ASD). During the last decade, eye-tracking methodology
has allowed an objective and quantitative characterization of these deficits.

Objectives: In this study, we aimed to investigate the relationship between two levels of social perception in children with ASD; global social perception, measured
using a preferential viewing eye-tracking paradigm (Pierce et al. 2011), and fine social perception, measured using a social scenes eye-tracking paradigm (Saitovitch et
al. 2016).

Methods: Twenty-six children with ASD (five girls, age = 10.3 + 3.3) and thirty-nine typically developing (TD) children (thirteen girls, age = 9.5 + 2.4) participated in this
study. ASD diagnosis was based on DSM-IV-R and ADI-R criteria. Tobii T120 eye-tracker was used to measure gaze behavior during two eye-tracking paradigms: a
social scenes paradigm and a preferential viewing paradigm. In the social scenes paradigm, participants were presented with movie fragments displaying social scenes
with characters engaged in peer to peer social interactions. The number of fixation to the face and eyes of characters was compared between groups, controlling for
gender and age. In the preferential viewing paradigm, participants were presented with a movie consisting of dynamic geometric images (DGI) and dynamic social
images (DSI) displayed side-by-side simultaneously on the screen. The number of fixation to the DSI was compared between groups, controlling for gender and age.
Finally, a correlation analysis was performed between the number of fixation in the face and eyes of characters in the social scenes paradigm and the number of
fixation in the DSl in the preferential viewing paradigm.

Results: In the social scenes paradigm, statistical analysis showed significant reduced fixations to the face (p < 0.001) and to the eyes (p < 0.001) in ASD group
compared to TD group. In the preferential viewing paradigm, significant reduced fixations in DSI was observed in ASD group compared to TD group (p<0.001).
Correlation analysis showed a significant positive correlation between the number of fixations in the face during the visualization of social scenes and the number of
fixations in the DSl in the preferential viewing paradigm (p<0.05) in children with ASD. Indeed, ASD children who looked less to the faces of characters were the ones
who presented less preference for social movement. No correlation was observed in the TD group.

Conclusions: Taken together, these new results seem to indicate that abnormalities in the global process of preference for social movement over geometric movement
would be associated with abnormalities in the process of face perception in ASD. Furthermore, these results may suggest that the more fine and complex social
perception deficits in ASD could be predicted by more global social perception deficits.

110.227 Positive, Negative, and Other Emotions in Young Autistic Children: The Importance of Context

C. Jacques', V. Courchesne?, S. Mineau?, C. Cimon-Paquet, J. Degré-Pelletier’, S. Pelletier®, G. Thermidor®, L. Mottron, M.D.3 and M. Dawson®, (1)Université du
Québec en Outaouais, Gatineau, QC, Canada, (2)University of Montreal, Montreal, QC, Canada, (3)University of Montreal Center of Excellence for Pervasive
Developmental Disorders (CETEDUM), Montreal, QC, Canada, (4)Centre d'excellence en Troubles envahissants du développement de I'Université de Montréal
(CETEDUM), Gatineau, QC, CANADA, (5)Centre d'excellence en troubles envahissants du développement de I'Université de Montréal, Montréal, QC, Canada,
(6)Centre d'excellence en Troubles envahissants du développement de, Montréal, QC, CANADA

Background: A Young autistic children are claimed to have excessively negative and dysregulated emotions, with pervasively reduced positive affect (Zwaigenbaum et
al., 2013; Hirschler-Guttenberg et al., 2015). However, in preliminary data from the Montreal Stimulating Play Situation (MSPS; Jacques et al., 2015), young autistic and
age-matched typical children displayed similar positive and negative emotions. These pilot findings raise questions about the importance of context and about autistic
emotions perceived as “unknown” by typical observers (Yirmiya et al., 1989).

Objectives: A To assess larger groups of age-matched young autistic and typical children with MSPS, and to further document the context of their emotions.

Methods: A 37 autistic (mean age=45.8 months, SD=10.5; MSEL=74.0, SD=27.7) and 39 typical (mean age=41.1 months, SD=14.1, p=0.124; MSEL=103.0, SD=24.8,
p<0.001) children were assessed with MSPS. Four play periods (free-play 1, semi-free play, semi-structured play, free-play 2) with 40 objects of potential interest to
autistic children were filmed by a trained cameraman. Two naive typical raters coded positive, negative, neutral, and unknown emotions on Observer XT 11©. Duration,
frequency, and proportion of children displaying each emotion were analysed for all play periods, and associated with object explorations and repetitive behaviors.
Results: For the full MSPS, there were no significant group differences in frequency, duration, and proportion of children displaying posi