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• Challenges and Opportunities in Autism Genetics 
Research

• Approaches to Precision Medicine Using Big Data
• Current Research Using Ongoing Autism Initiatives 
• Current Research Using Ongoing Initiatives in 

Electronic Health Record and Biorepositories
• Engaging Parents/Caregivers in Genetic Research 

Projects
• How  Patient-Centered Outcomes Research Projects 

Can Help Enact Changes in Health Care



• Mom and Dad both have some genetic differences
• Genetic changes from both parents are passed on 

to the child 
• Autism occurs because many genes are not 

working properly
• Families with more than one affected child

Autism Genetics: 
Inherited Hypothesis



Autism Genetics: Spontaneous

• Autism occurs when one genetic change 
happens in Mom’s egg or Dad’s sperm

• Families with only one affected child



Wright 2014



DSM-5 Diagnostic 
Criteria

Veenstra-VanderWeele and Blakely, 2012



DSM5
‘Autism’

Bordering
Conditions 
(e.g. Schizophrenia, 
Epilepsy)

Broader Autism

Social disability
or

Rigid inflexible behavior

less impairment more impairment

Normal

Social 
Butterfly

Beyond the Narrow,  
All-Encompassing Definition
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• Clinical data and sequencing of DNA from >10,000 families 
for research

• Autism Treatment Network-Goal to improve treatment for 
autism
www.autismspeaks.org/science/resources-programs/autism-treatment-

network

Autism Speaks/MSSNG



• Insomnia is very common in children with 
autism (50-80%)

• Sleep is important for proper brain 
development, when children with autism 
do not sleep this may have negative long-
term effects on brain function

• Lack of sleep worsens autism-related 
symptoms during the day

• Genetic information may help to inform 
treatment for insomnia in children with 
autism

Understanding the Connection 
Between Autism and Sleep 



• Extensive medical histories and whole-exome sequence 
data collected in families with only one affected child

• Sleep duration previously found to be a reliable parent-
reported insomnia trait (Veatch et al., Behav Sleep Med 2016)

• Shorter amounts of sleep worsen autism-related symptoms

Simons Simplex Collection

• Social impairment
• Problem behaviors
• Attention Deficit/Hyperactivity

• IQ scores
• Depression
• Obsessive Compulsive Disorder



Autism Genes Also Have Effects 
on Sleep: Is There a Connection?
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A consortium of biorepositories linked to electronic medical records data
for conducting genomic studies



Electronic Medical Data
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Engaging Parents/Caregivers in 
Genetic Research Projects

• Provide patient portals reporting research results

• Understand incentives that are important to 
research participants

• Offer opportunities for emotional support and 
information sharing



• Helps identify:
• Useful health-related information for clinicians
• Problem areas in health care access
• Understudied health problems 

• Helps connect patients to:
• Medical experts in specific content areas
• Clinical trials being conducted
• Research that offers therapy or progress evaluations

How  Patient-Centered Outcomes 
Research Projects Can Help Enact 

Changes in Health Care
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