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Abstract: Objective To comprehensively screen potential molecular biomarkers for estrogen receptor-
positive (ER-+) breast cancer by integrating single-cell RNA sequencing (scRNA-seq) with copy number varia-
tion (CNV) analysis. Methods scRNA-seq data of ER+ breast cancer were utilized to distinguish cancer
cells from normal epithelial cells in combination with CNV scoring. Differential expression analysis, enrich-

ment analysis, consensus clustering, and protein-protein interaction network analysis were employed to screen
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candidate genes. The marker efficacy of each gene for ER+ breast cancer cells was evaluated based on scRNA-

seq data, together with experimental validation, to ultimately identify the most promising biomarkers. Re-

sults In the scRNA-seq data analysis, cancer cells were successfully distinguished from normal epithelial cells,

and several potential biomarkers for ER+ breast cancer were identified. The validation results demonstrated
good accuracy of the screening process, with the identified biomarkers showing high specificity. Compared with
analysis relying solely on RNA-seq data, scRNA-seq combined with CNV analysis identified more potential
cancer cell biomarkers. Ultimately, potassium voltage-gated channel subfamily E regulatory subunit 4
(KCNE4) was identified as a potential novel biomarker and therapeutic target for ER+ breast cancer through
this integrated analysis. Further qRT-PCR and Western Blot experiments confirmed that KCNE4 expression
was significantly upregulated in ER+ breast cancer. Conclusion KCNE4, screened in this study, is a highly

promising molecular biomarker for ER+ breast cancer and provides new insights for cancer-targeted research .
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