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Charting the shared genetic architecture between breast cancer and major depressive disorder based on genome-wide association study BREAST CANCER
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Background - Reuts

 Though the phenotypic association between breast cancer (BC) and major depressive disorder * The LDSC analysis indicated a positive genome-wide correlation  Figure 4. The Enrlchment of pleiotropic genes identified by MAGMA.
(MDD) has been studied, the genetic architecture and causal relationship remain unclear. between BC and MDD (rg = 0.0545, SE = 0.0151, P =3 X 107%). Ofctory tansducton] ———d
* This study aims to chart the shared genetic structure and investigate causal relationships  The MTAG analysis identified 17 pleiotropic SNPs that meet genomic e Bl N o
between BC and MDD. significance, while CPASSOC and PLACO analyses identified 16,470 \'ﬂ"’ renct concerl & 0
and 775 SNPs. i —_— 3
“ Figure 2. Manhattan plot of pleiotropic SNPs identified by PLACO. b ’ R L
 Utilizing genome-wide association studies of BC and MDD, we assessed the genetic correlation Amyolrophiclateral sleosie| e
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* The results of GSIVIR and TSMR indicated that patients with MDD
may increase their BC risk significantly (OR=1.27 ,95%CI: [1.11 -

~logio(p)

between BC and MDD through linkage disequilibrium score regression (LDSC).
* Then, we conducted genome-wide cross-trait analysis using multi-trait analysis of GWAS
(MTAG), Cross-Phenotype Association analysis (CPASSOC), and pleiotropic analysis under
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composite null hypothesis ( _ ) analysis to identify p elotrgplc ocl. _ , oo e e mn e s , * The sensitivity analysis suggested that the results of TSMR were not
 Based on the PLACO analysis, we further conducted Functional Mapping and Annotation of * After integrating these results, 17 SNPs identified as genome-wide affected by horizontal pleiotropy (P = 0.75)
i iati i ' i ' significant by MTAG also maintained their significance in the . D
Genletlc fs,f.;)uatt'lfons t(FUtI.\/IiA‘)handd rptlj(l’lclm.arkzr analysis of GenoMic annotation (MAGMA) c|§Assoc dprAco " g + However, the reverse causality could not be detected (P > 0.05).
analyses to identify potential shared risk loci and genes. an analysis. . L.
, y y P o 5 , , Y , . Figure 5. The causal associations between BC and MDD.
 Finally, we assessed the causal associations between BC and MDD using onducted Generalised * Based on the PLACO analysis, FUMA analysis revealed 22 P orescy e
Summary-data-based Mendelian Randomization (GSMR) and Two-sample Mendelian independent genomic risk loci and MAGMA analysis identified 130 o Mo emmesm e a oot om oo
Randomization (TSMR). significant pleiotropic genes. o o cam e . o0t 0Tt 059 7o7ED
° ° . o MDD BC MR Egger 46 L] 1.211(0.739~1.985) 4.51E-01
Flgure 1. StUdy dESIgn. Flgure 3. The reSUItS Of FUMA and MAGMA ana|y5|s. MDD BC Weightedrrlwedian | 46 m 1.091 §0.987~1.206; 8.72E-02
MDD BC Inverse variance weighted 46 L 1.117 (1.022~1.221) 1.43E-02
g A0.5- F e 10 e . ,,glgg:tsezwﬁ:;uy MDD BC GSMR 61 L] 1.270 (1.108~1.456) 5.90E-04
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Multi-trait analysis of GWAS (MTAG) Cross-Phenotype Association analysis (CPASSOC) < < =
g identified 17 SNPs (P < 5 x 107%) identified 16,470 SNPs (P <5 x 107%)
£ | |
o o o - Conclusi
8 R Goneralsod Summan cata sesea MR (GMSF) onciusion
130 significant pleiotropic genes in MAGMA estimated the causal associations . . . . . . . .
22'”"e"e"de’“g‘*“"l’“'°”‘“’k""“'”F”MA l Our study charted the shared genetic architecture between BC and MDD and explored their potential causal relationship. The findings enhanced
v v J the understanding of the genetic pathways commonly involved in both BC and MDD, highlighting their complex interconnections. This research
MAGMA Gene-Set GTEXx tissue Functional consequences TSMR validation Stage . . . . . . . . . . .
Analysis enrichment analysis  of SNPs on genes.  Two-sample MR (TSR) provided valuable insights for experimental studies aimed at developing new preventive measures and therapeutic interventions for BC and MDD.
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