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Methods and Materials

Overall, our findings strongly indicate that the interaction between tumor cells and
adipocytes contributes to the aggressiveness of TNBC, underscoring the importance
of further investigating the underlying mechanisms for potential therapeutic
targeting

Conclusions

Triple-negative breast cancer (TNBC) is a particularly aggressive
subtype of breast cancer, representing approximately 10–20%
of all cases.1

It is distinguished by a unique tumor microenvironment in
which immune components play a critical prognostic role. 2-3

Beyond immune cells, various stromal elements contribute to
cancer progression, with tumor cells actively shaping their
microenvironment through bidirectional interactions that
influence the functional phenotype of these surrounding
cells.4-5

Among stromal components, adipocytes, the predominant
stromal cells in breast tissue, have gained increasing
attention.6-7

We recently demonstrated a pro-tumorigenic effect of AT-TNBC
crosstalk in vitro.8

This study aimed to determine whether interactions between 
TNBC cells and adipocytes promote cancer aggressiveness
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Supported by AIRC

A) Relative expression levels (RQ) of selected genes associated with CSC-like phenotype (NANOG and
OCT4) in TNBC cells treated with CM of MA and cancer associated adipocytes (CAA) derived from
culture of adipocytes with TNBC CM. B) CD44high/CD24low subset in tumor cells treated with CM of
MA and CAA vs control cells (treated with control medium, dotted line), as evaluated by flow
cytometry. * P < 0.05, ** P < 0.01 *** P < 0.001 by paired Student’s t test.
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Results

A-B) Representative Oil Red O-stained lipid droplets (A) and TG quantification (B) in ASC52 adipocytes cultured for
7 days with CM from TNBC cells or RPMI (Control). C) Expression levels of common adipocyte genes in adipocytes,
treated as described in A, as evaluated by qRT-PCR. B2M was used as a housekeeping gene. * P < 0.05, ** P < 0.01
*** P < 0.0001 by paired Student’s t-test. D) PCA of RNAseq of adipocytes treated as in A. MA: mature adipocytes
treated with RPMI as control; TNBC: adipocytes treated with CM from MDA-MB-231 and HCC1937 cells.
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In vitro studies: 
ASC52telo human adipose-derived mesenchymal stem cells
were differentiated into mature adipocytes (MA) and
subsequently exposed to conditioned medium (CM) collected
from human TNBC cell lines for 7 days. Adipocytes were then
evaluated for triglyceride (TG) accumulation using Oil Red O
staining, as well as for the expression of adipocyte-specific
markers by qPCR or RNA-seq.

Tumor cells cultured in adipocyte-derived CM were analyzed
for the expression of cancer stem cell (CSC) markers by qPCR
and flow cytometry.

Patient cohorts:
Tumor–adipocyte crosstalk in patient samples was evaluated
using E&E-stained sections from two cohorts:
• 92 primary TNBC cases surgically treated at our Institute

between 2007 and 2010.
• 60 primary TNBC cases surgically treated at our Institute

between 2002 and 2006, for which gene-expression data
were available.
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A) Frequency of clinicopathological features in the TNBC cohort 2 stratified by ATi score. N, lymph node
involvement; pT, pathological tumor size; TILs, tumor-infiltrating lymphocytes. p-values by Fisher’s exact test.
B) Association between ATi and TILs as continuous variable. p-value by Student’s t test. C) Kaplan–Meier
curve showing patient DFS probability stratified by ATi score (cut-off: 10%). p-value by log-rank test. D-E)
Association between ATi and the lymphocyte infiltration signature9 (D) and Lim_MaSC signature10 (E) as
evaluated by ssGSEA in GSE86945 dataset.11 p-value by Student’s t test. F) Hallmark pathways significantly
enriched in TNBC according to ATi, as evaluated by fGSEA. Red: pathways enriched in ATi-pos TNBC. Green:
pathways enriched in ATi-neg TNBC. NES: normalized enrichment score.
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A) Representative E&E images of ATi negative and positive area and cartoon of ATi neg and ATi pos tumors. B) Frequency of clinicopathological features in the TNBC cohort 1 stratified by ATi score. N, lymph node involvement; pT,
pathological tumor size; TILs, tumor-infiltrating lymphocytes. p-values by Fisher’s exact test. C) Kaplan–Meier curve of patient disease-free survival (DFS) probability stratified by ATi score dichotomized with the best cut-off (10%). p-
value by log-rank test. HR above is relative to Cox analysis using ATi as continuous variable. D) Forest plots of the association between ATi score and DFS adjusted for other clinicopathological variables, in bivariate analyses.
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