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[Abstract] Objective: To assess the causal association between genetically predicted layilin (LAYN) protein
levels and breast cancer risk and survival using trans-protein quantitative trait loci (trans-pQTLs) as instrumental
variables from the perspective of distal genetic regulation.Methods: A two-sample Mendelian randomization
(MR) design was adopted. Exposure data were obtained from the plasma proteome genome-wide association
study (GWAS) by Sun et al. (2018, n=3301), and outcome data were obtained from the Breast Cancer Association
Consortium (BCAC). A dual-threshold selection strategy was applied: (1) a strict threshold (P<5x10~8) identified
2 trans-pQTLs; (2) a lenient threshold (P<5x107°) identified 19 trans-pQTLs. The inverse variance weighted
(IVW) method was used as the primary analysis, supplemented by MR-Egger, weighted median, weighted mode,
and MR-PRESSO for sensitivity analyses. Bonferroni correction (¢=0.0083) was applied.Results: Using the
lenient threshold, no causal association was observed between LAYN and the risk or survival of overall breast
cancer, estrogen receptor-positive (ER+), or estrogen receptor-negative (ER-) breast cancer (all P>0.0083). The

strict threshold validation yielded consistent null results. MR-PRESSO identified one outlier single nucleotide
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polymorphism (SNP) only in ER+ breast cancer survival; removing this SNP did not materially change the IVW
results. Conclusion: Current evidence does not support a causal association between circulating LAYN protein
levels and breast cancer risk or survival. Moderate-to-large effects can be largely excluded, whereas smaller

effects require larger studies.
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