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Materials & experimental systems
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

We studied rs-fMRI data from both waves of the openly-shared Autism Brain Imaging Data Exchange initiative (ABIDE I and II; http://
fcon_1000.projects.nitrc.org/indi/abide). Our dataset was composed of 329 subjects (157/172 ASD/TD, with mean±SD age in years = 18.4
±8.2/18.4±7.7) from 5 different sites: (1) NYU Langone Medical Center (NYU, 35/51 ASD/TD from ABIDE-I, and 21/19 from ABIDE-II); (2)
University of Utah, School of Medicine (USM, 49/37 ASD/TD); (3) University of Pittsburgh, School of Medicine (PITT, 19/20 ASD/TD); (4) Trinity
Centre for Health Sciences, Trinity College Dublin (TCD, 12/16 ASD/TD); and (5) Institut Pasteur/Robert Debré Hospital (IP, 11/21 ASD/TD).

Individuals with ASD were diagnosed by an in-person interview with clinical experts and gold standard diagnostics of the Autism Diagnostic
Observation Schedule, ADOS (Lord et al., 2000) and/or Autism Diagnostic Interview-Revised (ADI-R) (Lord et al., 1994). TD individuals did not
have any history of mental disorders. For all groups, participants who had genetic disorders associated with autism (i.e., Fragile X),
contraindications to MRI scanning, and pregnancy were excluded. For our study, we selected those sites with !10 individuals per group and
with both children and adults. After detailed quality control, only cases with acceptable T1-weighted (T1w) MRI, surface-extraction, and head
motion in rs-fMRI were included in our analyses.

N/A

Our sample consisted of 157 individuals with autism and 172 neurotypical controls obtained from the 5 independent sites from the Autism
Brain Imaging Data Exchange initiative (ABIDE-II; http:/fcon_1000.projects.nitrc.org/indi/abide). We therefore controlled for site in all our
analyses.

Individuals with autism were diagnosed by an in-person interview with clinical experts and gold standard diagnostics of Autism Diagnostic
Observation Schedule (ADOS) and/or Autism Diagnostic Interview-Revised (ADI-R). Investigators for data analysis were blinded during data
collection.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

- Number (Autism/Control): 11/21 for IP site, 56/70 NYU, 20/22 PITT, 18/19 TCD, 52/40 USM

- Age: 20.5 (SD 8.8) for IP site, 15.0 (SD 7.4) NYU, 20.2 (SD 7.1) PITT, 15.2 (SD 3.3) TCD, 22.7 (SD 7.7) USM

- Sex (male:female): 18:14 for IP site, 121:5 NYU, 42:- PITT, 37:- TCD, 92:- USM

- ADOS Total: 14.8 (SD 5.3) for IP site, 10.8 (SD 3.9) NYU, 12.7 (SD 3.0) PITT, 8.7 (SD 2.4) TCD, 13.6 (SD 3.3) USM

Our sample consisted of 157 individuals with autism and 172 neurotypical controls obtained from the 5 independent sites of
(1) NYU Langone Medical Center (NYU); (2) University of Utah, School of Medicine (USM); (3) University of Pittsburgh, School
of Medicine (PITT); (4) Trinity Centre for Health Sciences, Trinity College Dublin (TCD); and (5) Institut Pasteur/Robert Debré
Hospital (IP) from the Autism Brain Imaging Data Exchange initiative (ABIDE-II; http:/fcon_1000.projects.nitrc.org/indi/abide).

The ABIDE data collections were performed in accordance with local Institutional Review Board guidelines. In accordance
with HIPAA guidelines and 1000 Functional Connectomes Project/INDI protocols, all ABIDE datasets have been fully
anonymized, with no protected health information included.

Resting-state

Resting-state

Resting-state

T1-weighted, resting-state fMRI

3T

IP site

T1-weighted: 3D-MPRAGE (TR = 2500 ms; TE = 5.60 ms; flip angle = 30°; matrix = 240×240; and voxel size = 1.0×1.0×1.0
mm3)

rs-fMRI: 2D EPI (TR = 2700 ms; TE = 45.00 ms; flip angle = 90°; matrix = 63×63; number of volumes = 85; and voxel size =
3.59×3.65×4.0 mm3)

NYU site

T1-weighted: 3D-MPRAGE (TR = 2530 ms; TE = 3.25 ms; TI = 1100 ms; flip angle = 7°; matrix = 256×256; and voxel size =
1.0×1.0×1.3 mm3)

rs-fMRI: 2D EPI (TR = 2000 ms; TE = 15.00 ms; flip angle = 90°; matrix = 80×80; number of volumes = 180; and voxel size
= 3.0×3.0×4.0 mm3)

PITT site

T1-weighted: 3D-MPRAGE (TR = 2100 ms; TE = 3.93 ms; TI = 1000 ms; flip angle = 7°; matrix = 269×269; and voxel size =
1.1×1.1×1.1 mm3)

rs-fMRI: 2D EPI (TR = 1500 ms; TE = 35.00 ms; flip angle = 70°; matrix = 64×64; number of volumes = 200; and voxel size
= 3.1×3.1×4.0 mm3)

TCD site

T1-weighted: 3D-MPRAGE (TR = 3000 ms; TE = 3.90 ms; TI = 1150 ms; flip angle = 8°; matrix = 256×256; and voxel size =
0.9×0.9×0.9 mm3)

rs-fMRI: 2D EPI (TR = 2000 ms; TE = 27.00 ms; flip angle = 90°; matrix = 80×80; number of volumes = 210; and voxel size
= 3.0×3.0×3.2 mm3)

USM site

T1-weighted: 3D-MPRAGE (TR = 2300 ms; TE = 2.91 ms; TI = 900 ms; flip angle = 9°; matrix = 240×256; and voxel size =
1.0×1.0×1.2 mm3)

rs-fMRI: 2D EPI (TR = 2000 ms; TE = 28.00 ms; flip angle = 90°; matrix = 64×64; number of volumes = 240; and voxel size
= 3.4×3.4×3.0 mm3)

whole brain




