Different histological types of breast cancer share common epigenetic and
transcriptomic signature that predicts clinical outcome
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Background: Breast cancer is the leading cancer diagnosis in women accounting for over
10% of new cancer cases annually. It is also the most frequently diagnosed malignant tumor
and primary cause of cancer deaths in women globally. Despite substantial improvement in
the understanding of breast cancer biology, we are still deciphering the contribution of
methylome changes to breast cancer pathology and association of those changes with
expression of genes involved in cancer development. In our study we analyzed methylomics
and transcriptomics profiles of three different breast cancer types: infiltrating duct carcinoma
(n=50), breast lobular carcinoma (n=50) and mucinous adenocarcinoma (n=14)) as well as
healthy breast tissue (n=46) to assess whether there is methylation signature common for
those different cancer types associated with the gene expression changes observed during
breast cancer pathology.

Methods: Statistical analyses were conducted using eDAVE platform that we recently
developed [1] and Kaplan-Meier Plotter [2] tool. Gene set enrichment analyses as well as
protein-protein interactions networks were performed using FUMA [3] and STRING [4] tools
respectively.

Results: We found a subset of 615 genes and 13714 CpG sites with statistically significant
aberrant expression (FDR < 0.05, logz(FC) > 2) and methylation levels (FDR < 0.05, |deltal >
0.1) respectively, between cancer and healthy breast tissue, that were common for all
analyzed cancer types. The subset of 171 of the identified genes harbored aberrantly
methylated CpG sites. The Gene Set Enrichment Analyses (GSEA) based on this subset of
genes confirmed that expression of those genes is specific for adipose and breast mammary
tissues (FDR < 0.05) and those genes are significantly enriched in molecular pathways
involved in: epithelial-mesenchymal transition, estrogen response as well as Wnt signaling.
Survival analysis based on over 2000 breast cancer samples deposited in the TCGA, GEO and
EGA databases showed that expression of 10 of the identified genes is significantly (p-value

<= 0.05) associated with patients relapse free survival as well as overall survival.


mailto:tomasz.wojdacz@pum.edu.pl

Conclusion: Our study showed that there is common methylation signature associated with
transcriptome of breast cancer and uniformly shared between histologically different types of
this cancer. The identified methylation signature is furthermore strongly associated with the
expression changes of genes involved in breast cancer pathology and strongly predicts clinical

outcomes of patients such as overall survival and relapse free survival.
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