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There is mounting evidence that Major Depressive Disorder (MDD) is likely the common outcome of diverse and potentially interacting pathways. However, these subtypes are yet to be robustly
demonstrated’2. Taking advantage of the polygenic nature of MDD, we study MDD subtypes through a new statistical framework called Coordinated Epistasis (CE)3. The CE framework tests for
polygenic interactions between polygenic risk scores (PRS) generated from partitions of the genome, which act as proxies for bona fide biological pathways leading to disease. The closer the the
proxies to bona fide biological pathways leading to MDD, the better powered the CE test is; the distribution of interaction effect directions between proxy pathways further indicate the nature of CE
in MDD. Using data from the UKBiobank* we identify significant CE in both MDD and its worst-episode symptoms, as well as significant CE between worst-episode symptoms in their effect on
MDD. We thereby agnostically and conclusively demonstrate the presence of heterogenous pathways leading to MDD. We further perform SNP-PRS interaction tests between pairs of significantly
interacting PRS (each a proxy pathway), and identify genetic loci driving their interactions. For the first time, we demonstrate the existence of robust epistasis in MDD and its symptoms at the

locus level. Overall, our results indicate there are synergistic and antagonistic polygenic epistasis in MDD and its symptoms, increasing our understanding of the polygenic etiology underlying
MDD.
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Major Depressive Disorder (MDD) and its
symptoms in UKBiobank. MDD in UKBiobank is
defined by DSM-V criteria® using its worst-episode and
current symptoms collected through the Online Mental
Health Questionnaire (MHQ). For analyses of
individual symptoms we only extract worst-episode
symptoms collected through the CIDI-SF.
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RESULTS

Significant Even-Odd CE in MDD in UKBiobank (y., = -2.1E-02 Further resolution of CE latent pathways can be obtained
P=3.0E-02). Joint F-test across all chromosome-specific PRS gives through SNP-PRS interactions on significant chromosome
consistent findings with an increase in power (3y., = -4.01E-05, P= pairs from joint F-test. For example, for the chr4-chr7
1.1E-11). Replication analysis using GWAS summary statistics from interaction in A6 (fatigue), SNP-PRS interaction test between
external cohorts to construct PRS in UKBiobank show consistent results, PRS trained on chr4 and SNPs on chr7 shows two hits on chr7 at

validating significant CE in MDD. However, Yyq, are inconsistent chr-wide significance: rs6460896 (P = 1.0E-07) and rs12532316
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previously found in MDD GWAS.278 This indicates that

interacting pathways leading to A6 (fatigue) may be etiologically
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