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Supplementary Figures 

Figure S1 Bidirectional MR analysis for breast cancer on levels of prioritized proteins 

Figure S2 Bayesian colocalization analysis for TLR1 and BC_overall 

Figure S3 Bayesian colocalization analysis for PDCD6 and BC_overall 

Figure S4 Bayesian colocalization analysis for RCL and BC_overall 

Figure S5 Bayesian colocalization analysis for A4GALT and BC_overall 

Figure S6 Bayesian colocalization analysis for PARK7 and BC_overall 

Figure S7 Bayesian colocalization analysis for SNUPN and BC_overall 

Figure S8 Bayesian colocalization analysis for CTSF and BC_overall 

Figure S9 Bayesian colocalization analysis for SEMA4A and BC_overall 

Figure S10 Bayesian colocalization analysis for LAYN and BC_overall 

Figure S11 Bayesian colocalization analysis for HAPLN4 and BC_overall 

Figure S12 Bayesian colocalization analysis for TLR1 and BC_ER(+) 

Figure S13 Bayesian colocalization analysis for GDI2 and BC_ ER(+) 
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Figure S14 Bayesian colocalization analysis for MST1 and BC_ ER(-) 

Figure S15 Bayesian colocalization analysis for GPX1 and BC_ ER(-) 

Figure S16 Bayesian colocalization analysis for KDELC2 and BC_ ER(-) 

Figure S17 Protein-protein interaction network between suggestive BC_overall-related proteins 
(P < 0.05) from plasma 

Figure S18 Protein-protein interaction network between suggestive BC_ER(+)-related proteins 
(P < 0.05) from plasma 

Figure S19 Protein-protein interaction network between suggestive BC_ER(-)-related proteins 
(P < 0.05) from plasma 

Figure S20 Replication of causal relationship between prioritized proteins and breast cancer 

Figure S21 The mRNA expression profile of TLR1 across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 

Figure S22 The mRNA expression profile of A4GALT across human tissues (The human 
protein atlas, https://www.proteinatlas.org/). 

Figure S23 The mRNA expression profile of SNUPN across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 

Figure S24 The mRNA expression profile of CTSF across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 
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Figure S1 Bidirectional MR analysis for breast cancer on levels of prioritized proteins 
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Figure S2 Bayesian colocalization analysis for TLR1 and BC_overall 
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Figure S3 Bayesian colocalization analysis for PDCD6 and BC_overall 
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Figure S4 Bayesian colocalization analysis for RCL and BC_overall 
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Figure S5 Bayesian colocalization analysis for A4GALT and BC_overall 
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Figure S6 Bayesian colocalization analysis for PARK7 and BC_overall 
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Figure S7 Bayesian colocalization analysis for SNUPN and BC_overall 
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Figure S8 Bayesian colocalization analysis for CTSF and BC_overall 
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Figure S9 Bayesian colocalization analysis for SEMA4A and BC_overall 
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Figure S10 Bayesian colocalization analysis for LAYN and BC_overall 
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Figure S11 Bayesian colocalization analysis for HAPLN4 and BC_overall 
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Figure S12 Bayesian colocalization analysis for TLR1 and BC_ER(+) 
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Figure S13 Bayesian colocalization analysis for GDI2 and BC_ ER(+) 
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Figure S14 Bayesian colocalization analysis for MST1 and BC_ ER(-) 
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Figure S15 Bayesian colocalization analysis for GPX1 and BC_ ER(-) 
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Figure S16 Bayesian colocalization analysis for KDELC2 and BC_ ER(-) 
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Figure S17 Protein-protein interaction network between suggestive BC_overall-related proteins 
(P < 0.05) from plasma 
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Figure S18 Protein-protein interaction network between suggestive BC_ER(+)-related proteins 
(P < 0.05) from plasma 
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Figure S19 Protein-protein interaction network between suggestive BC_ER(-)-related proteins 
(P < 0.05) from plasma 
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Figure S20 Replication of causal relationship between prioritized proteins and breast cancer 

* symbolizes instances where exceptionally large numerical values disrupt the aesthetic appeal of the forest plot, necessitating its use to 
maintain visual clarity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OR(95% CI) pval OR(95% CI) pval
TLR1 1.457(1.311,1.619) 2.83E-12 1.457(1.311,1.619) 2.83E-12
PDCD6 1.554(1.274,1.896) 1.39E-05 1.895(1.489,2.412) 2.03E-07
RCL 1.295(1.146,1.464) 3.47E-05
A4GALT 0.911(0.876,0.948) 3.40E-06 0.913(0.878,0.949) 3.97E-06
PARK7 0.844(0.734,0.970) 1.68E-02 0.765(0.682,0.858) 4.69E-06
SNUPN 0.797(0.719,0.882) 1.23E-05 0.790(0.713,0.875) 5.78E-06
CTSF 1.187(1.101,1.280) 7.53E-06 1.175(1.094,1.262) 1.03E-05
GCDH
SEMA4A 1.179(1.093,1.272) 2.21E-05 1.189(1.100,1.286) 1.37E-05
LAYN 1.719(1.343,2.201) 1.70E-05 1.719(1.343,2.201) 1.70E-05
HAPLN4 1.401(1.206,1.627) 1.00E-05 1.377(1.188,1.597) 2.14E-05
TLR1 1.462(1.290,1.657) 2.65E-09 1.462(1.290,1.657) 2.65E-09
GDI2 0.686(0.587,0.802) 2.24E-06
MST1 1.051(1.030,1.073) 1.23E-06 1.055(1.033,1.077) 3.98E-07
GPX1 * 8.709(3.647,20.794) 1.09E-06
KDELC2 1.217(1.122,1.320) 2.29E-06 1.208(1.117,1.308) 2.60E-06
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Figure S21 The mRNA expression profile of TLR1 across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 
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Figure S22 The mRNA expression profile of A4GALT across human tissues (The human 
protein atlas, https://www.proteinatlas.org/). 
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Figure S23 The mRNA expression profile of SNUPN across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 
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Figure S24 The mRNA expression profile of CTSF across human tissues (The human protein 
atlas, https://www.proteinatlas.org/). 
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