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ABSTRACT

The MMTV-R26Met model spontaneously develops triple-negative breast cancer
(TNBC) and enables multi-parametric analysis (histology, genomics, proteomics,
transcriptomics, immunophenotyping) identifying four distinct immune-molecular
clusters with unique signatures correlating with clinical outcomes. Combined
chemotherapy (epirubicin) and anti-PD-1 immunotherapy revealed cluster-
specific therapeutic responses. Neutrophil-enriched tumors responded
dramatically to combination therapy, while macrophage-enriched tumors showed
differential sensitivity, highlighting innate immunity's critical role in treatment
efficacy. Neutrophil-enriched tumors exhibited marked splenomegaly with
systemic neutrophilia and extramedullary hematopoiesis. Spleen size correlated
with treatment response, suggesting systemic immune activation could predict
therapeutic benefit. These findings suggest splenomegaly as an accessible
biomarker for patient stratification in precision immuno-oncology approaches.

BACKGROUND

TNBC exhibits marked heterogeneity in immune microenvironments and variable 
response to immunotherapy. Chemo-immunotherapy achieves pathological 
complete response (pCR) in only 65% of patients, highlighting need for predictive 
biomarkers. Current preclinical models fail to recapitulate the full spectrum of 
immune diversity observed in human TNBC. The MMTV-R26Met mouse model 
spontaneously develops TNBC (Lamballe et al. 2021). Identification of accessible 
biomarkers is critical for patient stratification and treatment optimization.

METHOD

OBJECTIVES 5) Spleen as biomarker to chemo-immuno (IPC hospial patients, n=125)

S37
S39

randomization

4) Differential response to chemo-immuno

A

B

CONCLUSION

3) Syngeneic grafts maintain immuno-molecular features

S39

S37

S35

S34

* *

*

*

primary tumors (T) P4 P7

syngeneic tumors (S)

T34

Tg P1 P2 P3 P4 P7
0

20

40

60

80

100
TCD8+

TCD4+

NK-T

NK cells

NK IFNg

B cells

pDC

cDC1

cDC2

DNDC

Mo-DC

Monocytes

Macrophages

Neutrophiles

Others

Passages

%
 o

f 
C

D
45

+

T37

Tg P1 P2 P3 P4 P7
0

20

40

60

80

100
TCD8+

TCD4+

NK-T

NK cells

NK IFNg

B cells

pDC

cDC1

cDC2

DNDC

Mo-DC

Monocytes

Macrophages

Neutrophiles

Others

Passages

%
 o

f 
C

D
45

+

T35

Tg P1 P2 P3 P4 P7
0

20

40

60

80

100
TCD8+

TCD4+

NK-T

NK cells

NK IFNg

B cells

pDC

cDC1

cDC2

DNDC

Mo-DC

Monocytes

Macrophages

Neutrophiles

Others

Passages

%
 o

f 
C

D
45

+

T39

Tg P1 P2 P3 P4 P7
0

20

40

60

80

100
TCD8+

TCD4+

NK-T

NK cells

NK IFNg

B cells

pDC

cDC1

cDC2

DNDC

Mo-DC

Monocytes

Macrophages

Neutrophiles

Others

Passages

%
 o

f 
C

D
45

+

%
c
e

lls
/C

D
4

5
+

T P1 P2 P3 P4 P7

syngeneic tumors (S)

90.8±21 mm3/day

57.5±10 mm3/day

58.3±10 mm3/day

25.4±3 mm3/day

GROWTH
CURVES

HISTOLOGY IMMUNOPHENOTYPE
scRNAseq

Spleen weight

A B

C

2) Clinical validation of 4 immune-clusters

GSE96058 – TNBC patients (n=395)

IPC cohort – TNBC TMA (n=63)

A

CD3CD68HES MPO PD-1

M
a
c
ro

p
h
a

g
e

-e
n

ri
c
h
e
d

L
y
m

p
h

o
c
y
te

-

e
n

ri
c
h
e
d

N
e
u
tr

o
p

h
il-

e
n

ri
c
h
e
d

We developed the immunocompetent MMTV-R26Met mouse model, which mimics
key TNBC features. Multi-parametric characterization (histology,
proteomics, genomics, immunophenotyping, scRNA-seq) enabled direct
comparison with human TNBC. We generated syngeneic orthotopic transplants
that preserved tumor-immune heterogeneity across passages. Treatment studies
evaluated the effects of epirubicin, anti-PD-1 and combination therapy. Clinical
validation involved RNAseq public dataset, 63 TMA and 125 stage II-III TNBC
patients receiving neoadjuvant pembrolizumab plus chemotherapy, with
comprehensive clinical, pathological, and imaging data collection. Predictive
models used machine learning approaches (logistic regression).

1) Characterize immune heterogeneity in MMTV-R26Met model to identify immune-
clusters and validate its clinical relevance

2) Evaluate cluster-specific responses to epirubicin, anti-PD-1, and combination
therapy, with focus on systemic immune activation (splenomegaly)

3) Translate preclinical findings to clinical validation in 125 stage II-III TNBC
patients receiving neoadjuvant pembrolizumab plus chemotherapy

4) Develop predictive models for patient stratification and treatment optimization
using accessible imaging biomarkers
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PERSPECTIVES

Dissect mechanistic response to 
chemo-immuno in TNBC

National multi-centric study to confirm
spleen as predictive biomarker

1) Four TNBC immune-molecular clusters identified in MMTV-R26Met model are
conserved in human patients.

2) Syngeneic transplantation system allows rigorous assessment of cluster-
specific features

3) Neutrophil-enriched tumors respond to chemo-immunotherapy while
Macrophage-enriched show differential sensitivity

4) Splenomegaly appears as a clinically accessible imaging biomarker
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