


Today’s talk 

§ My journey and the ASD community

§ The BIG picture. How does genetic research help all of us?

§ The nitty-gritty of DNA and autism genes

§ SPARK − Working together to find answers



Why am I passionate about autism research?

• My Journey
- Education Background
- Previous work in genetic research

• My son’s “Diagnosis Day”
- July 27, 2007



There were many questions on “Diagnosis day”

• Will he start nursery school?
• What do we do next?
• Where can I get help?
• Will he be able to attend “regular” 

kindergarten?
• Who can help us?
• How can I help my son?

• Why?
• Did I do something wrong?

… But not many answers.



Our stories are unique. Together we can find answers.

• Will my son learn to speak?
• How can I help my daughter sleep better at 

night?
• As an adult with autism, how can I best 

manage my anxiety?
• My son has ASD and seizures. Are there 

medications that work better for him?
• I am worried about my son wandering into 

the street. How can I keep him safe?

SPARK is partnering with the ASD community 
to accelerate ASD research on many topics.



The BIG picture

How does researching genes help people with autism?



Genetic research helps ALL in the autism community
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Genetic research helps individuals and families

A genet ic diagnosis is important
because it helps to... 

1 2 3 4 5

End the diagnostic 
journey and minimize

additional tests

Understand
recurrence risk

for families

Provide a roadmap
for the future

Ident ify opportunit ies
to network with

similar part icipants

Learn about clinical
trials and/or 

treatments specific 
to your diagnosis



The nitty-gritty of DNA and Autism Genes



ASD is both genetic and environmental

Identical Twins
77%

Fraternal Twins
31%

Siblings
20%



How much of autism is genetic?

• Genetics factors play a large role 
in ASD (50% – 80%)

• Large population study (2017)*
- 3.5 million children in Sweden
- Born between 1982 – 2006
- Genetic contribution to ASD = 80%

• Environmental Factors

• Combined interactions

*Sandin et al. 2017



What is DNA? Where is it? What does it do?

Our genes are 
“instructions” for our 
body



Genes have sections called exons and introns

When we study genes 
at SPARK, we focus 
on the “exons.”



All of our genes is called our “genome”

1 Genome in a human

46 Chromosomes in a genome

20,000 genes in your chromosomes

Our genome
23 from 

mom

23 from 
dad

Most of our genes are 
inherited as exact copies 
from our parents



Some genetic changes are NEW (de novo)



Some genetic changes are “X-linked”



Genetic changes can be small or BIG

BIG genetic change 
Example: Copy Number Variant (CNV)

Small genetic change 
Example: Missense mutation



Some genetic changes have strong effects and are rare 
(and almost always cause autism)

This person has a rare 
genetic change. He has 
autism.

This person has a 
different rare genetic 
change. She has 
autism.  

It is estimated that rare 
changes in over 500
different genes may cause 
autism.



Other genetic changes are common (and only sometimes lead to autism)

Some people with ASD 
have “common variants” 
that have small effects on 
autism risk. Some people 
may have many common 
variants that lead to 
autism.

There is 1 common variant 
associated with autism. 
Researchers need DNA 
from tens of thousands 
individuals with ASD to 
discover other common 
variants.



Genetic & environmental risk factors in ASD

Environment, 20%

de novo, 27%

Somatic, 3%

Inherited, 50%

Genetic factors, 80%



SPARK – working together to find answers



Why SPARK?

ASD is quite 
variable

Recruiting and 
subgrouping 
individuals with 
ASD is 
challenging

We need
reproducible
research!



How will SPARK power autism research?

Recruit 50,000
families with 
ASD & collect 
data

Return genetic
results so 
participants can be 
grouped by genetic 
similarities

Match participants to
research studies



Who can join? How do you join?

The entire autism 
community is invited!

Families and individuals with autism are eligible to join 
SPARK if they:
• Live in the United States

Are able to read and understand English (with option for Spanish 
in the future)

• Are an independent adult with ASD or the parent of a child or
dependent adult with ASD. Biological siblings are welcome too

• Have a professional diagnosis of autism



Participation is simple and can be done from home.

Join and participate ONLINE at:
www.SPARKforautism.org



Distribution of 104K SPARK participants

36,490 individuals with ASD

24,148 potential families

10,125 families returned saliva



Variant type Enrichment
in SPARK

Gene-disrupting 1.94

Missense 1.23

Silent 0.95

De novo genetic variants occur more frequently in individuals with ASD



Variants that cause ASD are rare in the general popualation

de novo 
gene-

disrupting 
changes in 

ASD

gene-disrupting 
changes in

general 
population

Variants that
likely cause ASD



de novo
CHD8
SCN2A
SYNGAP1 
FOXP1 
SHANK3 
POGZ
ADNP
CHD2
MBD5
HRNPU

Inherited X-linked
ATRX
MECP2

de novo CNVs
1q21.1 dup
15q13.3 dup
16p11.2 dup
16p11.2 distal dup
17q12 dup
21q21.3 dup

Inherited CNVs
16p11.2 dup 
NRXN1 deletion

6% of individuals with ASD in SPARK have a returnable result



How many families will get a genetic answer?  

This will grow

over time as we learn more 

enrolled in SPARK are expected to receive 

results in the first analysis

5-10% of families



There were many questions on “Diagnosis day”

• Will he start nursery school?
• What do we do next?
• Where can I get help?
• Will he be able to attend “regular” 

kindergarten?
• Who can help us?
• How can I help my son?

• Why?
• Did I do something wrong?

… SPARK will power research to provide answers



Visit us at www.SPARKforAutism.org

• Join SPARK if you haven’t already
• Please send in all of your saliva kits
• Visit your dashboard and complete your surveys
• Tell others about SPARK

Thank you to ALL of the individuals with ASD and their family members 
who have joined!



Questions?


