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RNA-seq data processing Genotype data processing
Raw RNA-seq fastq files for 219 samples Genotype data for 219 samples
1. Quality control and preprocessing 1. Quality control and filtering
(FastQC) (BCFtools, PLINK: HWE test p = 1x10%,
¢ MAF = 0.01, missing call rate < 0.05
2. Read alignment ¢
(STAR: hg38 with Gencode v26 annotations) 2. 1000G phase 3 multi-ethnic imputation
¢ (Sanger Imputation Service: Eagle and
PBWT algorithm)
3. Quality control and postprocessing
(Picard Tools) ¢
¢ 3. Imputation quality control and filtering
(BCFtools: INFO score = 0.8,
4. Quantification of gene expression PLINK: HWE test p 2 1x10¢,
(RNA-SeQC) MAF = 0.01, missing call rate < 0.05)
4. hg19 to hg38 conversion
(CrossMap)

eQTL data processing

Expression and genotype data for 219 samples

v

1. Gene normalization and filtering
(0.1 TPM in = 20% samples and = 6 reads (unnormalized) in = 20% samples)

v

2. Covariate analysis
(Top 5 genotype principal components, 30 PEER factors, sex and genotyping platform)

CoDeS3D

Genotypes, phenotypes and covariates data for prenatal brain and GTEx samples

1. eQTL mapping 454 ASD-associated GWAS SNPs
(tensorQTL) (p <5x10%)

\ -

2. Identification of spatial tissue-specific eQTL SNP-gene interactions

Supplementary Figure 1: Overview of the pipeline that was used for fetal brain RNA
sequencing and genotype data processing. Output data from this pipeline were used as inputs



for eQTL analysis and identification of spatial eQTL-gene interactions in the fetal brain, using

the CoDeS3D algorithm (Figure 1).
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Supplementary Figure 2: Rank order representation of the top 10 GWAS traits (p < 5x1073,
assessed on 26/08/2020) for which the ASD-associated eQTLs are annotated as being risk
loci. 57 out of 58 ASD-associated eQTL SNPs in adult cortex and 78 out of 79 eQTL SNPs in
fetal cortex were associated with schizophrenia. These overlaps are statistically significant
(bootstrapping, p < 0.01, n=10,000).
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Supplementary Figure 3: The ASD-associated eQTLs typically affected gene transcript levels collinearly up- and downregulate the expression
of 15 eGenes common in both adult and fetal cortical tissues. a. ASD-associated eQTLs that present in both tissues typically affect gene transcript
levels colinearly. However, specific eQTLs that act only in fetal or adult cortical tissue. b. Adjusted p (adj p < 0.05) for the ASD-associated eQTLs
in a. *, gene whose transcript levels were associated with a trans-acting ASD-associated eQTL.
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Supplementary Figure 4: Top 10 biological processes, molecular functions and cellular components for fetal and adult cortex-specific genes
associated with the ASD-associated eQTLs. Gene ontology (GO) enrichment analysis was performed using g:Profiler. The threshold for

significance (red line) is p < 0.05.



