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BrainSpan Atlas

We analyzed the spatial-temporal co-expression relationships of 455 genes previously implicated in 30 “normal” donors
Autism spectrum disorder (ASD) using the BrainSpan transcriptome atlas. Understanding how the
heterogenous set of ASD-related genes contribute to normal brain development helps identifying
cellular/molecular processes which are commonly disrupted in ASD.
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First, we discovered modules among ASD candidates with biologically relevant temporal co-expression
dynamics. These modules were related to the processes of synaptogenesis, apoptosis, and the
neurotransmitter y-aminobutyric acid (GABA).

Second, we created a transcriptome-wide co-expression network to discover significant Molecular
Interaction Modules, and demonstrated that ASD candidate genes are enriched in modules related to the
processes of synaptogenesis, mitochondrial function, protein translation, and ubiquitination.
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Finally, we identified hub genes within the ASD-enriched Molecular Interaction Modules, which may
serve as additional ASD candidate genes, potential biomarkers, or therapeutic targets.
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Co-expression Networks of Autism Genes
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A co-expression network of ASD-related genes is Patterns of correlation change —for ASD gene-pairs— are hierarchically GO enrichment analysis of the ASD co-expression modules
constructed at each developmental stage. clusterded into three modules. identifies common and unique functional pathways between
neurodevelopmental transcriptional modules.

Transcriptome-wide Molecular Interaction Network
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A transcriptome-wide co-expression network is constructed by The resulting Molecular Interaction GO enrichment analysis of the ASD-enriched modules shows that the disruption of
hirarchially clustering all genes (13,563) based on the correlation Modules are tested for enrichment synaptogenesis in autism is related to basic cellular processes: alternative splicing, protein
between their expression profile across all samples (480). of ASD genes. translation, and ubiquitination. Hub genes of each ASD-enriched modules provide potential

additional high-yield ASD candidates.
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