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Autism is complex. It is not a single condition, and many 
individuals have related challenges.



Big data refers to little bits of data coming from large numbers of people; it’s all of us coming 
together that makes it BIG!

SPARK was launched because we knew that in order to make meaningful progress towards 
the understanding of autism, we needed a really large dataset from tens of thousands of 
people with autism. By bringing together tens of thousands of people with autism and their 
families, we can gain a better understanding of the patterns that may manifest in subsets of 
individuals to individualize supports. 

What is “big data” and why is it important?



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



Why SPARK?

SPARK’s goal is to recruit, 
engage, and retain a community 
of individuals with ASD and 
with their family members in 
the United States to: 

• Understand the biology of ASD

• Accelerate clinical research by 
providing the autism research 
community with a clinically and 
genetically characterized cohort of 
consented, recontactable participants

Neuron. 2018. PMID 29420931



• Science Advisory Board

• 8 members, including 1 autistic adult & 1 parent 

• Expertise in autism, genetics, epidemiology, online 

cohorts, & clinical trials

• Provide input on operational challenges & strategic 

plans

• Community Advisory Council

• 55 members, primarily autistic adults & parents

• Provide input on communication materials, 

individualized reports, study surveys, etc. 

Advisory Boards



• The goal of SPARK is to better 
understand the causes of autism and 
to help improve lives.

• It’s about uniting the entire autism 
research community. 

What are SPARK’s goals?



The importance of genetics in autism research 
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Adapted from Searles Quick et al., 2020

• Identifying and understanding new genes is only the first part of 

SPARK’s mission to improve lives. 

• Our goal is to connect autism genes to their actions in cells and 

ultimately to their effects on behavior. 

• By understanding the full spectrum of autism genes, we hope to better 

understand autism and accelerate discoveries to better support all 

people with the condition.



Built an unprecedented research community:

• Over 30 clinical sites 

• 318,778 participants, including individuals with autism and first-
degree family members

• 124,761 research participants with autism

• 104,107 children 20,490 adults

Accelerated research:

• Since launching Research Match in 2017, SPARK has recruited 
over 52,000 for over 200 research studies

• More than 300 scientists used SPARK data

• 60+ scientific papers including 3 on common and rare genetic 
variants and 25 from Research Match studies

• Helped researchers discover >100 autism genes

• Advancing understanding of regression, depression, 
camouflaging, verbal abilities, life in the time of COVID-19, and 
much more

What have we achieved?



• Transformed the community’s experiences 
into scientific knowledge 

• 70,000+ personalized reports from online 
standardized measures

• Notified families and autistic people about a 
genetic cause (not all have received actual 
results)

• Invited participants with a genetic diagnosis 
to join Simons Searchlight as the next step 

• 75 webinars with researchers and clinicians

• 170 stories about our participants, 
treatments and therapies, and other topics 
important to the community

What has SPARK given back to the community?



African American/Black Snapshot



Girls
Women and Girls Snapshot



Update on Return of Genetic Results
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ASD Secondary

1,670 participants notified of ASD-related or secondary findings since 2019

759 (45.4%) in the past 12 months

Secondary 

findings returned 

by SPARK include:

• Hereditary 

breast and 

ovarian cancer 

(HBOC)

• Familial 

hypercholesterol

emia

• Lynch syndrome



Using two different methods, confirmation of ASD diagnosis in EMRs 
was obtained in 98.8% of cases

Fombonne et al. (2022). Validation of Autism Diagnosis and Clinical Data in the SPARK Cohort. Journal of autism and developmental 

disorders, 52(8), 3383–3398. https://doi.org/10.1007/s10803-021-05218-yBrian O’RoakEric Fombonne

 

 

 

Categorical variables Na EMR abstraction 

N (%) 

SPARK participant data 

N (%) 

% agreement 

Parents concerned before age 3 
    

       Yes 161 132 (82.0) 147 (91.3) 83.3 

Intellectual disability (IQ <70)     

       Yes 146 69 (47.3) 57 (39.0) 71.3 

 



Sex bias in research participation based on case definition:
Using the ADOS as a confirmatory diagnostic measure resulted in the exclusion of autistic females at a rate over 2.5 
times higher than that of autistic males

D'Mello, A. M., Frosch, I. R., Li, C. E., Cardinaux, A. L., & Gabrieli, J. D. E. (2022). Exclusion of females in autism research: Empirical evidence 

for a "leaky" recruitment-to-research pipeline. Autism research : official journal of the International Society for Autism Research, 15(10), 1929–

1940. https://doi.org/10.1002/aur.2795Anila D’Mello John Gabrieli



Delays in milestone attainment differ between individuals with 
known genetic causes versus idiopathic ASD

Wickstrom J, et al. Patterns of delay in early gross motor and expressive language milestone attainment in probands with genetic conditions 

versus idiopathic ASD from SFARI registries. J Child Psychol Psychiatry. 2021 Nov;62(11):1297-1307. doi: 10.1111/jcpp.13492. Epub 2021 

Aug 12. PMID: 34382689; PMCID: PMC9939014.
Jordan Wickstrom Audrey Thurm



Durán-Pacheco G. et al. Effect of Children’s Autism Spectrum Disorder Severity on Family Strain and Sleep Quality: A Cross-Sectional Online 

Survey in the U.S. Journal of Autism & Developmental Disorders (2022)

Child sleep quality related to autism severity, caregiver strain, and 
caregiver sleep quality

Georg LossGonzalo Duran-

Pacheco



Co-occurring psychiatric conditions more frequent in individuals 
diagnosed with autism as adults

Jadav, N., & Bal, V. H. (2022). Associations between co-occurring conditions and age of autism diagnosis: Implications for mental health 

training and adult autism research. Autism research : official journal of the International Society for Autism Research, 15(11), 2112–2125. 

https://doi.org/10.1002/aur.2808Nikita Jadav Vanessa Bal



Association 
between suicidal 
ideation and high 
cognitive ability

Lucas Casten Jacob Michaelson

Casten LG et al. The combination of autism and exceptional cognitive ability is associated with suicidal ideation. Neurobiology of Learning and 

Memory. 2023 Jan;197:107698. 



Physical health 
symptoms in 
autistic adults

Williams ZJ, Gotham KO. Current and lifetime somatic symptom burden among transition-aged autistic young adults. Autism Research. 2022 

Apr;15(4):761-770.Zach Williams Kate Gotham



Females were first diagnosed with autism 14-months later than males 
and difference was moderated by a mild or atypical presentation

Kavanaugh et al. (2023). Moderators of Age of Diagnosis in > 20,000 Females with Autism in Two Large US Studies. Journal of 

autism and developmental disorders, 53(2), 864–869. https://doi.org/10.1007/s10803-021-05026-4Brian Kavanaugh Eric Morrow



Culturally sensitive and accessible care is needed to support Black 
and multiracial children and their families

Weitlauf AS, et al. Screening, Diagnosis, and Intervention for Autism: Experiences of Black and Multiracial Families Seeking Care. Journal of 

Autism and Developmental Disorders. 2023 Jan 10. Amy Weitlauf Zach Warren



Many genomic analyses are being performed on SPARK data



Different genetic variants, different effects
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• Each person with autism has a unique set of environmental and genetic factors that contribute to their condition.

• In some cases, people may have one de novo variant of large effect. Other people might have multiple variants of 

moderate effects.

• You can think of genetic variants associated with autism as ice cubes of varying sizes in a cup of water, with the line 

representing a threshold for the diagnosis of autism. 



A phenotypic spectrum of autism is attributable to the 
combined effects of rare variants, polygenic risk and sex

• Multiple types of genetic events -- strong effect variants that appear in one person and are very 
unlikely to be passed down, moderate rare variants that can be transmitted but tend not to be, and 
common variants that are present throughout the population but may combine to increase the 
chance that someone has autism – all work together in various ways to lead to autism. They built a 
prediction score of genetic contribution that considers all these factors. 

• Females have more of this genetic contribution than males do, suggesting that it takes more of 
these genetic factors for autism to present in females. 

• When people have more of the common ‘mild’ effect variants they have less of the strong rare ones, 
and vice versa, supporting that these all work together. 

Antaki, D., Guevara, J., Maihofer, A.X. et al. A phenotypic spectrum of autism is attributable to the combined effects of 

rare variants, polygenic risk and sex. Nat Genet 54, 1284–1292 (2022). https://doi.org/10.1038/s41588-022-01064-5
Danny Anataki Jonathan Sebat



Rare coding variation illuminates the allelic architecture, genes, 
cellular expression patterns, and phenotypic context of autism

• Significant overlap with genes found in people with developmental delay/intellectual 
disability and people with autism. But there are some genes that contribute more to 
one or the other. 

• Autism gene-products are enriched in more mature neurons (appear later in fetal 
development) whereas genes associated predominantly with intellectual disabilities are 
active in very early progenitor neuronal cells.

Jack Fu
Fu, J.M., Satterstrom, F.K., Peng, M. et al. Rare coding variation provides insight into the genetic architecture and 

phenotypic context of autism. Nat Genet 54, 1320–1331 (2022). https://doi.org/10.1038/s41588-022-01104-0Mike Talkowski



Fu et al. integrated their data with data from the UK DDD 
study (31K trios)

86.3% of autism genes are also developmental delay genes

Fu, J.M., Satterstrom, F.K., Peng, M. et al. Rare coding variation provides insight into the genetic architecture and 

phenotypic context of autism. Nat Genet 54, 1320–1331 (2022). https://doi.org/10.1038/s41588-022-01104-0



Integrating de novo and inherited variants in 42,607 autism 
cases identifies mutations in new moderate risk genes

• Most spontaneous, or de novo genetic changes linked to autism are in a group of genes 
mostly already identified.

• Many undiscovered autism-associated genes with genetic variants transmitted from 
parents

• 5 new genes linked to autism that have 
moderate effects. (NAV3, ITSN1, MARK2, SCAF1 and HNRNPUL2). 

• More genes like these are involved in autism, but even larger numbers of autism 
participants will be needed to find them.

Xueya Zhou Pam Feliciano Zhou, X., Feliciano, P., Shu, C. et al. Integrating de novo and inherited variants in 42,607 autism cases identifies mutations 

in new moderate-risk genes. Nat Genet 54, 1305–1319 (2022). https://doi.org/10.1038/s41588-022-01148-2



Genes with transmitted loss of function variants identify new genes 
with more transmitted variants than de novo variants

Known genes
New genes

Zhou, X., Feliciano, P., Shu, C. et al. Integrating de novo and inherited variants in 42,607 autism cases identifies mutations 

in new moderate-risk genes. Nat Genet 54, 1305–1319 (2022). https://doi.org/10.1038/s41588-022-01148-2
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Percentage of parents with rare LGDs in 
established ASD genes with mental health 

phenotypes

Mothers (7,548) Transmitting mothers (35)

Fathers (4,503) Transmitting fathers (16)

ASD related conditions
learning disability, language 
delay, social anxiety, bipolar 
disorder, schizophrenia, OCD, 
personality disorder, cognitive 
impairment

Any
All of the above plus anxiety, 
depression, ADHD, sleep 
disorder



SPARK Research Match invites participants to 
participate in new research that is not part of 
the main SPARK study.

Participants can choose to:

• Share their information with the new 

study team to schedule a visit in-clinic or 

interview.

• Complete surveys online.

After the research team analyzes their data, 

they help SPARK communicate the results back 

to participants and the SPARK community.

SPARK Research Match



• Continue recruiting! We need a larger sample size to 

capture the diversity of individuals’ experiences

• Increase diversity through initiatives including SPARK in 

Spanish and inclusion efforts

• Follow people over time. Learn about the life course of 

people with autism and their families

• Retain participants after they turn 18

• Short and quick research surveys 

• Continue accelerating all types of research through 

Research Match

• Gather data using wearable devices

• Discover more about autism genetics and subtypes to 

fuel evidence-based “precision” treatments and 

therapies

• SPARK will let participants know if we find genetic 

variants related to autism and related to certain serious 

medical conditions  

What does the future hold?


