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What We Know About Autism
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Autism is complex. It is not a single condition, and many individuals have related challenges.
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Autism Spectrum Disorder

Core symptoms:
Challenges with social interaction

Presence of stereotypic/repetitive behaviors

ADD/ADHD
Oppositional

Defiant 
Disorder

Specific Learning
Difficulties

Anxiety
Disorders

Tourette’s

GI
Problems

Gifted

Depression Sleep
Disturbances

Seizure
Disorders

Sensory
Disorders

Diet/Feeding
Issues



Twin studies in autism research suggest that genes are important to study.
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Identical Twins
77%

Fraternal Twins
31%

Siblings
20%

General Population
1%

Concordance for autism differs by family relations and is correlated with genetic similarity.



There are many causes of autism, but for most individuals we do not yet know the cause.



An Overview of Genetics
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The collection of all your DNA is your genome and codes for the instructions for
your body in 20,000 genes.



We are all different, and some of these differences are coded in our genes.



Silent Variant



Missense Variant



Nonsense Variant



Our genes are encoded in pieces called exons.
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The exons are separated by DNA of unclear function.
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Copy Number Variants: Neighborhoods of Genes



Having biological parents available for comparison make it easier to identify new 
genetic differences



How Genetic Variants Get Passed Down in Families
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De novo (new) genetic variants start in the child with autism.



Mosaic variants



Inherited variants

• Combinations

• Factors in addition to genetics



Various types of genetic contributions

Non-verbal
Seizures

Characteristics: Learning
challenges

Twice 
exceptional
Greater 
independence



What We Are Learning from SPARK
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38,690 potential biological 
”trios”

16,237 biological trios 
returned saliva

Over 10,000 individuals with 
autism sequenced

Distribution of 160,903 SPARK participants

62,925 individuals with ASD



SPARK’s process for genetic analysis



How many families will get a genetic answer?



How many samples have been sequenced and how many are processing?

• 500 families sequenced and analyzed

• 9,000 families sequenced and currently being analyzed

• 6,000 families in process for sequencing



49%

17%

2%

6%

26%

Type of variant

De novo likely gene damaging De novo copy number variant Aneuploidy (extra chromosome)
Inherited likely gene damaging Inherited copy number variant

Pilot study: Genetic diagnoses in 11% of families 



TADA meta-analysis: 460 SPARK trios + 4,773 published trios

TADA q-val = Analysis across autism studies

TADA



SPARK will find more genetic changes and return more results over time.



All probands are male, have 
cognitive deficits and severe 
language impairments

BRSK2 (de novo) 

5/6 do not have language 
concerns or cognitive deficits

ITSN1 (de novo or inherited) 

Consistent phenotypes in newly emerging ASD genes



What will it mean for us if we receive a genetic diagnosis?
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Importance of a genetic diagnosis



Simons VIP



How can I learn about my/my child’s genetic condition?



What does it mean if I do not get notified about a genetic result right away?



How will I know that you have analyzed my sample?



Will you tell me about other genetic conditions besides autism?



Summary


