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INTRODUCTION

Triple negative breast cancer (TNBC) has the worst survival among breast cancer and systemic chemotherapy
has been the treatment option. Recently, immunotherapy based on anti PD-1/PD-L1 antibodies shown to be ef-
fective in a subset of TNBC whose tumors have tumor-infiltrating lymphocytes (TILs) .

Mucin 4 (MUC4) is a transmembrane glycoprotein expressed in certain types of cancer. We previously demon-
strated that the proinflammatory cytokine TNF upregulates MUC4 expression in HERZ2 positive breast cancer and
it is associated with poor disease-free survival in patients treated with trastuzumab (1). In addition, MUC4 has
been involved in metastases dissemination (2,3).

OBJECTIVE

% To evaluate MUC4 expression in a TNBC cohort and its clinical impact on overall survival and metasta-
sis-free survival.

w To study the relationship between MUC4 and PD-L1 expression and TILs in a cohort of TNBC patients.
W To determine the impact of TNF neutralization on MUC4 expression, epithelial-mesenchymal transition,

tumor cell invasion in TNBC cell lines and on the establishment of pulmonary metastases in a preclinical
model.
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Figure 5. TNFa blockade decreases MUC4 expression in TNBC cell lines. A. We used two TNF blocking agents: etanercept (Eta,
able to neutralize both transmembrane and soluble TNF) and INBO3 (DN, which only neutralizes soluble TNF). B. Cells were treated with IgG (5
ug/ml), Eta (5 ug/ml) or DN (10 pg/ml) for 48 hours. Cellular extracts were obtained and Western blot analysis were performed.
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Figure 1. MUC4 expression correlates with
poor overall survival and distant metasta-
sis-free survival in TNBC, and is an inde-
pendent biomarker of poor overall surviv-

al. A total of 56 TNBC specimens were analyzed by
Immunohistochemistry
plan—Meier analysis of the overall survival, n=56 (A);
probability of distant metastasis free survival, n=44
(B); and disease free survival, n=56 (C) of patients
based on the expresion of MUC4 are shown. The P
value was calculated using the log-rank test. D. Data
were analyzed using Cox univariate and multivariate
proportional hazards regression models, respectively.
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Figure 6. TNF blockade decreases the expresion of mesenchymal markers and reduces the invasive capacity of TNBC cell lines. A. Cells were trated with IgG, Eta
or DN for 48 hours. Cellular extraxts were obtained and Western blot was performed. B. Invasion assay was performed by placing each cell line on transwells and conditioned media obtained from
BT-549 and MDA-MB-231 treated with IgG, Eta or DN were placed on the well. After overnight incubation, the cells present in the lower membrane (invading cells) were stained with crystal violet.
C. Invasion assay was performed by placing each cell line, previously silenced with siRNA control or siRNA MUCA4, on transwells and media were placed on the well. (B and C) Cells were quantified

by Image J. P values were calculated by one-way ANOVA, coupled with a Tukey post-hoc test. *P<0.05 **P<0.01 ****P<0.0001
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RESULTS

Table 1. Patients’ baseline characteristics with TNBC
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Figure 7. Soluble TNF blockade in combination with anti PD-1 antibody prevents the appearance of lung metasta-

ses in the LMM3 tumor. A. Female BALB/c mice were injected with 3x10% LMM3 cells s.c. and, after tumor establishment, mice were ran-
domized and treated (n=10-15 mice/group). B. Tumor volume was monitored routinely. P values were calculated by one-way ANOVA. C,D. On
day 30 the animals were sacrificed and the number of lung metastases were evaluated by a pathologist. Oligometastases were defined as less
than or equal to 3 metastases per lung. P values were calculated by Z score statistic. *P<0.05. E. Representative H&E studies are shown. F.
Tumor extracts were obtained and Western blot analysis were performed.
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Figure 3. Distributions of TIlLs according to

MUC4 expression in TNBC. Specimens were
studied by IHC and H&E. TILs-positive: >30%
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Figure 4. MUC4 expression
negatively correlates with
TILs, PD-L1, KI67 and AR. A

cohort of 48 TNBC specimens were
studied by H&E and IHC. SP142 anti
PD-L1 antibody were used. Data were
analized using x*test. TILs: tumor infil-
trating lymphocytes. PD-L1: pro-
grammed death ligand 1. Ki67: prolif-
eration marker. AR: androgen recep-
tor, biomarker of luminal androgen re-
ceptor (LAR). CK5: cytokeratin 95,
basal marker.
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CONCLUSIONS

W MUC4 expression is an independent biomarker of poor
overall survival and is associated with an increased risk
of metastasis in TNBC patients.

W MUCA4 is inversely correlated with TILs, and is associat-
ed with tumors with low proliferative rate (Ki67<30%)
and negative PD-L1: it would be useful to identify
tumors resistant to chemotherapy and immunotherapy.

% TNF blockade decreases MUC4 expression, mesen-

chymal markers and reduces invasive capacity In
TNBC cell lines.

W Soluble TNF blockade in combination with anti PD-1
antibody prevents the establishment of lung metasta-
ses in a preclinical model of TNBC.

We propose TNF as a new target for the treatment
of TNBC, and MUC4 as a predictive marker to
guide a combined treatment of TNF blockers

with immunotherapy.
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