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            Abstract
Genome-wide association studies (GWAS) of psychiatric disorders have identified multiple genetic associations with such disorders, but better methods are needed to derive the underlying biological mechanisms that these signals indicate. We sought to identify biological pathways in GWAS data from over 60,000 participants from the Psychiatric Genomics Consortium. We developed an analysis framework to rank pathways that requires only summary statistics. We combined this score across disorders to find common pathways across three adult psychiatric disorders: schizophrenia, major depression and bipolar disorder. Histone methylation processes showed the strongest association, and we also found statistically significant evidence for associations with multiple immune and neuronal signaling pathways and with the postsynaptic density. Our study indicates that risk variants for psychiatric disorders aggregate in particular biological pathways and that these pathways are frequently shared between disorders. Our results confirm known mechanisms and suggest several novel insights into the etiology of psychiatric disorders.
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                    Figure 1: Overview of statistical approach for integrative pathway analysis of GWAS data.


Figure 2: Quantile-quantile plot showing P-value distribution for a combined analysis combining results from five pathway analysis methods and six pathway databases.


Figure 3: Multidimensional scaling plot of top 50 pathways with suggestive (<0.


Figure 4: Gene coexpression networks across brain development and regions for genes in all pathways with FDR < 0.1.
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Supplementary Figure 1 Observed and expected (shown as ranges representing 95% confidence intervals) number of significant pathways overlapping between different sets of results from different methods.
(a) Analysis conducted using the SCZ dataset, top 25% of each method. (b) Analysis conducted using the NULL dataset, top 25% of each method.


Supplementary Figure 2 Quantile-quantile plots summarizing combined p-values for each method on different phenotypes.
Order is (a) SCZ, (b) BIP, (c) MDD, (d) AUT, (e) ADD, (f) null data from permutations and, (g) HIV.
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