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Breast cancer continues to be the most frequently diagnosed cancer among women worldwide and remains a leading cause of cancer-related mortality. In the United States We aggregated 376 samples derived from 263 patients across 31 Breast Cancer Cohort Possessing & Integratign __Analysis Prognostic Value China . " Liminal & o
alone, it accounts for approximately 30% of all new cancer diagnoses among women, with an estimated 316,950 new cases and 42,170 deaths in 2025 publicly available datasets. e A o Tumor Programs e . NA o B Colls (vo61504)
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Recent advances in scRNA-seq have provided unprecedented insights into the tumor microenvironment, revealing the heterogeneity of cellular populations within and across originated from adiusted affegted v r?nodeg and 23 from distant % o - AN : 12:4% o Enothelia Cells (o1 B11)
breast cancer subtypes. These findings challenge traditional subtype classifications and underscore the complexity of the TME. g ) nadju ymp Ve S ®  Macrophages (n=58,152)
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Notably, scRNA-seq has shed light on the classification of tumors as “hot” (immune-inflamed) or “cold” (immune-deserted or excluded), a framework increasingly used to In total, 686,919 cells, all sequenced using 10x droplet-based scRNA- | I Erp?#ngfe/ T - . 33.7% 20.5% . VS N=S12)
predict response to immunotherapy. seq platforms, passed our QC process. é} %@ J\ J-. + USA  Luminal A ® Tumo Cells (n=322,460)

. L . . . . . . Each dataset was processed independently through a standardized
To decipher how molecular and cellular heterogeneity within the breast TME shapes clinical behavior, we performed the most comprehensive to date, integrative analysis of vipeline to ensure hpigh data qualit;and conysistengy
scRNA-seq data. Focusing on subtype-specific TME features and therapeutic vulnerabilities, our results reveal a dynamic shift between “cold” and “hot” microenvironments . | | | Figure 2: (A) Geographic distribution of cohort samples by country. (B) Distribution of breast cancer subtypes across the cohort. (C)
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Divergent Immune Infiltration in Primary and Metastatic Breast Cancer LUMINAL A This study presents the first in-
depth single-cell analysis of
Luminal A ER-Dependent Populations transcriptional heterogeneity
A B C within LA and TNBC tumors
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