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All the analysis data can be publicaly accessed through the parent studies, databases or URLs.

Main analysis data: Summary statistics of GWAS data for breast cancer were downloaded from the Breast Cancer Association Consortium (BCAC). ChIP-seq data in
breast cancer cell lines were collected from the Encyclopedia of DNA Elements (ENCODE) and the Cistrome database (http://cistrome.org/).

Gene-expression prediction model building: Gene expression and genotype data in breast cancer were collected from the Genotype-Tissue Expression (GTEx), The
Cancer Genome Atlas (TCGA) and the Molecular Taxonomy of Breast Cancer International Consortium (METABRIC).

Functional annotation: Chromatin states annotation in HMEC (Roadmap E028 cell) and myoepitheilal primary cells (Roadmap E027 cell) were downloaded from
Roadmap Project.

CRISPR-Cas9 essentiality screens: To investigate the effect of an individual gene on essentiality for proliferation and survival of cancer cells, we collected two
comprehensive datasets including “sample_info.csv” and “Achilles_gene_effect.csv” from the DepMap portal (https://depmap.org/portal/).

Knockdown experiment data: Gene expression data from FOXA1 knockdown experiments for FOXA1 in breast cancer MCF7 cells were downloaded from NCBI using
accession number GSE25315. Gene expression data from small hairpin (shRNA) plasmid transfection to silence ESR1 in MCF7 and over-expression for GATA3 in
MDA-MB-231 cell lines were downloaded from NCBI using accession numbers GSE27473 and GSE24249, respectively.

This study used publicly available datasets, including the GWAS data from the Breast Cancer Association Consortium (n=122,977 cases and
n=105,974 controls in total), 113 Chip-seq datasets, gene expression datasets from GTEx (n=85), TCGA (n=536), and METABRIC (n=1,891). We
have adequate statistical power to identified breast cancer risk associated transcription factors and susceptibility genes (see Result section).

We analyze the summary statistics of GWAS data, thus no data exclusions were performed.

This study was to develop an analytic approach using publicly available data. We compared our approach with existing approaches, such as LD
score regression. This study did not produce data from individual study participants, therefore, it is not applicable to conduct replication
study.

Randomization design is not applicable, because this study was to develop an analytic approach using publicly available data.

Blinding is not applicable, because this study was to develop an analytic approach using publicly available data.




