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Introduction

Focusing only on driver genes may ignore important interactions and pathways
in breast cancer across subtypes and racial groups. Understanding their
dysfunctional network or hub genes is crucial, as these are related to mRNA

expression patterns. Our goal is to identify key hub genes related to race and
subtype.

Methods and Materials

RNA-seq counts and clinical data from TCGA (GSE62944) were filtered to
include only invasive breast cancer cases with complete information on race
(White, Black, Asian), intrinsic subtype (Luminal A/B, HER2-enriched, Basal-
like), and survival status. Differential expression analysis was performed using
DESeq2 to compare tumor samples from deceased versus living patients within
each racexsubtype group. Genes with |log,fold change|>1 and FDR<0.05 were
considered differentially expressed (DEGs). All DEGs were used to apply the
WGCNA algorithm in three stages: (1) construction of weighted gene
correlation networks, (2) identification of coexpression modules, and (3)
correlation of module eigengenes with clinical traits (race, subtype, and their
interaction). Hub genes were defined as those with high module membership
(MM>0.8) and gene significance (GS>0.2). We prioritized hub genes that were
prevalent across multiple traits.

Figure 1 shows a total of 3548 unique DEGs that were identified across
intrinsic subtypes and race. In Figure 2, a total of 7 gene coexpression modules

were identified Figure 1: Volcanos plots stratified

by intrisic subtype and race
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The turquoise module was the largest (709 genes), followed by blue (538
genes) and brown (407 genes). However, the last one exhibited the strongest
inverse correlation with basal-like tumors across racial groups, including both
White (R=-0.66, p<0.001) and Black (R=-0.47, p<0.001) patients.
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Black Asian Figure 2: Module — trait relationships
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In contrast,
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A tumors,

subtypes, and race-specific combinations (Basal-Black, Luminal-White)

particularly among White patients (R=0.57, p<0.001).
Table 1 shows several hub genes from brown module that demonstrated consistent associations across intrinsic subtypes and racial groups.
Notably, C6orf97 and ESR1 showed high MM and GS in more than 50% of the evaluated traits, including basal-like, HER2-enriched, luminal A/B

approaches.

Our findings reveal that breast cancer gene networks vary across subtypes and racial groups. The strong correlation
of the brown module with luminal and basal-like tumors suggests subtype-specific regulation. Hub genes such as
ESR1 and GATAS3 reaffirm their central role in luminal differentiation, while C6orf97, TBC1D9, and AGR3 may reflect
additional regulatory mechanisms influenced by race. These results highlight the value of network-based analyses
like WGCNA to uncover shared and race-specific molecular drivers that extend beyond traditional single-gene

Conclusions

Using WGCNA, we identified 10 hub genes consistent across intrinsic subtypes, but not when considering race
alone. Basal and Luminal A hub genes were unaffected by race, while those related to HER2 and Luminal B showed
minor correlations when stratified by race.
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