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In breast cancer, 25% of early detection is non-invasive ductal carcinoma in
situ (DCIS). This study aimed to identify the expressional heterogeneity and the genes that
regulate the transition to invasive ductal carcinoma (IDC) from DCIS tissues by single-cell RNA-seq
analysis. Additionally, we developed VARIED analysis, which utilizes quantitative network topology,
to reveal the expressional heterogeneity quantitatively for testing the "DCIS to IDC” hypothesis.
As a result, genes specifically in DCIS cells were extracted with single-cell resolution.
Furthermore, by applying the VARIED method, we identified the expansion of heterogeneity in the
stromal populations of IDC. We also identified that DCIS cells were also highly diverse tissues
compared to IDC cells, suggesting that the " DCIS to IDC “ hypothesis is a heterogeneous
evolutionary model. These results were reported in Cancer Research. (Tokura and Nakayama (Co-first)
et al., Cancer Res. 2022)
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DCIS to IDC hypothesis : Heterogenous evolution model

Our results supported the heterogenous evolution model in ”DCIS to IDC” hypothesis.
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