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Supplement File S2. Heat maps and PCAs for RNA-Seq of genes of subtypes based on mRMR
and HV models.

In this study, we selected 1064 gene expressions of 1035 breast tumor samples that have
maximum relevance with clinical variables and minimum redundancy themselves utilizing mRMR
feature selection and obtained subtypes based on these mRMR-selected genes and k-means
clustering. And we concluded that our subtypes are more significantly relevant to survival and
recurrence compared to the prediction analysis of microarray 50 (PAM50) and highest variability
(HV) methods, which use only expression data. The HV approach selected the top 2000 features
(genes) showing the highest variability (largest standard deviation) to execute k-means clustering
for breast stratification, which is widely used for extraction of the most informative features from
gene expression data. Clusters of both mRMR and HV feature-screening methods exhibited almost
the same moderate concordance with PAMS50 calls, and RNA-seq heat maps showed that mRMR
subtypes (Figure Sla) exhibited more diverse expression pattern compared to HV subtypes (Figure
S1b).
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(a) Breast cancer RNA_seq Dataset (1064 genes x 1035 samples)
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(b) Breast cancer RNA_seq Dataset (2000 genes x 1035 samples)
| ey L NINITEEIRIEE I I PAmS0 T pAmso

e ——————— Subtypes Basal
TRRE 7 e 3 B il i _' 1' ] 0.5 Her2

Gene100 LumA
LumB
Gene200 0 . Normal

Gene300

Subtypes
cenedoo | Sl
2

Gene500 g 3

Gene600 4
5

Gene700

Gene800

Gene900

Gene1000
Gene1100
Gene1200
Gene1300
Gene1400
Gene1500
Gene1600
Gene1700
Gene1800
Gene1900

Gene2000

0oLs
00zZs
00es
oovs
00SS
009S
00.S
008S
006S
000LS

Figure S1. RNA-Seq pattern of clustering subtypes of 1035 breast tumor samples. (a) A partition
based on 1064 mRMR-selected gene expressions and the k-means algorithm exhibited moderate
agreement with PAMS50 calls. (b) A partition based on top 2000 gene expressions selected by HV
model and the k-means algorithm also exhibited moderate agreement with PAM50 calls.

Additionally, principal component analysis (PCA) were plotted to visualize the clustering
distribution of the breast tumor subtypes in low-dimensional space based on RNA-Seq of genes.
Through Figure S2, we found that based on three principal components of 1064 gene expressions
selected by mRMR, five breast subtypes were more clearly separated by mRMR and HV models
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compared with PAMS50 subtypes (Figure S2a-c). Moreover, subtypes obtained by mRMR model
based on 1064 mRMR-selected genes (Figure S2b) were more clearly separated than that obtained
by HV model based on top 2000 HV-selected genes (Figure S2d).

(2) PCA of 1064 mRMR-selected genes colored by PAM50 (b) PCA of 1064 mRMR-selected genes colored by mRMR clusters
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Figure S2. PCAs of 1035 breast tumor samples. (a) PCA based on 1064 mRMR-selected genes,
colored by PAMS0 labels. (b) PCA based on 1064 mRMR-selected genes, colored by mRMR clusters.
(c) PCA based on 1064 mRMR-selected genes, colored by HV clusters. (d) PCA based on top 2000
HV-selected genes, colored by HV clusters.



