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[Abstract] Background Major depressive disorder and insomnia often coexist, and the two may share a mechanism of
pathogenesis and be affected by common underlying genes with strong pleiotropic effects. Previous genome—wide association studies
(GWAS) mainly focused on single—gene morphological characters analysis, which impose limitations on showing possible pleiotropic
effects. Objective To identify genetic loci related to insomnia and major depressive disorder, and to examine whether there are
common genetic factors underlying both insomnia and depression. Methods The GWAS data for major depressive disorder originates
from the Psychiatric Genomics Consortium (PGC) , which comprises a total of 246 363 depressive cases and 561 190 controls. The
insomnia GWAS data was downloaded from Sleep Disorder Knowledge Portal, involving 1 331 010 participants. Then the conditional
false discovery rate (cFDR) and conjunction ¢cFDR (ccFDR) were utilized to identify the genetic loci associated with major depressive
disorder and insomnia, and pathway enrichment analysis was performed to examine the biological functions of these loci. Results
A significant pleiotropic effect was detected between major depressive disorder and insomnia. By leveraging pleiotropic enrichment,
21 susceptibility loci (17 novel loci) for major depressive disorder and 38 susceptibility loci (28 novel loci) for insomnia were
identified with the threshold of cFDR<0.01. A total of 16 pleiotropic loci (15 novel loci) related to both major depressive disorder
and insomnia were identified with the threshold of ccFDR<0. 05. pathway enrichment analysis indicated that the susceptibility loci were

mainly enriched in synaptic transmission pathway, such as postsynaptic density (GO: 0014069, P=4.91E-04, FDR=4. 84E-03) ,
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asymmetric synapse (GO: 0032279, P=5.09E-04, FDR=4. 84E-03) , and regulation of postsynaptic membrane neurotransmitter
receptor levels (GO:0099072, P=5. 11E-04, FDR=1. 69E-02). Conclusion A significant pleiotropic enrichment is found between
major depressive disorder and insomnia, and the comorbidity mechanism is related to synaptic transmission. [Funded by Tianjin
Health Science and Technology Project (number, TJWJ2021QN065) ; Tianjin Key Medical Discipline (Specialty) Construction
Project (number, TIYXZDXK-033A) |
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Figure 1  Stratified conditional Q-Q plots and stratified enrichment plots for major depressive disorder
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Figure 2 Stratified conditional Q—Q plots and stratified enrichment plots for insomnia
2.3 IEREERN K AR L X B S AR EE 16 A4~ 2l 7 f HE B 2 80k SNPs 37 24 (ceFDR<
35z 356 4 SNPs {5 [ i 55 e B A 0- 05), Sl 11 AR e @i 1o, HrPoAy 154 SNPs
HRAEFEZE I . LIRS, ZMEBUR TS, ik DAV ARSI BUNI . k1.
Fz 1 FIAccFDRAZFIRFIMEE S KERIER S &

Table 1 Identification of pleiotropic loci of major depressive disorder and insomnia using ccFDR method

Foe & PLSRA Jefafhk RSOIE ORI 2 Ere P, P, ccFDR
1 1s77960 - 5 103964585 G A RPII-6N13.1 9.83E-09 1.66E-09  3.09E-06
2 112552 HU 13 53625781 G OLFM4 1.03E-06  5.33E-08  2.65E-04
3 14341827 B 18 53103739 G A TCF4 1.56E-06  1.18E-07  3.97E-04
4 rs11846556  HiiHl 14 42183025 G A LRFN5 3.82E-06 1.74E-06 1.21E-03
5 rs150786824 iR 10 104612941 G A C100rf32 5.63E-05 3.05E-05 1. 14E-02
6 1512790660  HiiH 11 57667222 T C CTNNDI 6.776-06  4.08E-05  1.35E-02
7 1575184591 HH 11 48709133 C T OR4A47 7.35E-05  7.81E-05 2. 13E-02
8 17144406 U 14 98659847 A G RPII-6101.1 8.28E-05 9.78E-05  2.49E-02
9 1512629759  HiiRH 3 49237394 T C CCDC36 1.56E-04  5.04E-05  2.62E-02
10 156461751 R 7 24002584 T C AC009508. 1  1.69E-04  8.57E-05  2.79E-02
11 12565096 R 8 40376429 G A ZMAT4 1.88E-04  5.05E-05  3.02E-02
12 rs38391878  HiiHl 1 73854549 T C RP4-598G3.1 2.10E-04  1.53E-04  3.34E-02
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Figure 3 Manhattan plot of conditional false discovery rate for major depressive disorder
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Figure 4 Manhattan plot of conditional false discovery rate for insomnia
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Table 2 Pathway enrichment analysis of overlap genes between major depressive disorder and insomnia

¥ Sl R W KA R g2 90 P FDR
1 G0:0014069 5 fih e 8 E DNM1 .LRFN5 .CTNND1 4.91E-04 4. 84E-03
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