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Matrix metalloproteinase 1 (MMP1)

zinc-dependent endopeptidase
collagen-cleaving MMP

cleave extracellular matrix components

produced by tumor cells and tumor associated stroma
high MMP1 expression in tumor is associated with:

tumor evolution

poor prognosis

shortened survival

induction of epithelial to mesenchymal transition




MMPs and EMT

Radisky et al. J Mammary Gland Biol Neoplasia. 2010, 15: 201-12




LETHAL BREAST CANCER MICROENVIRONMENT




CTC heterogeneity
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Different methods detect different CTC subpopulations with different clinical
and biological value

All data regarding CTCs, should be interpreted within the context of the
detection method used.

Mego M, Mani SA, Cristofanilli M. Nat Rev Clin Oncol, 2010




Factors affecting CTC count

Primary tumor Metastatic site

= Primary tumor characteristics = Physical factors Metastatic tumor
(e.g. HER2 status) (shear forces) characteristics

= Proteases (MMPs, uPA system, Immune system Proteases
cathepsins) Coagulation factors Chemoattractants

= Chemoattractants Chemokines Tumor-cell motility

= Tumor microenvironment Capillary arrest Anticancer therapy
(stromal cells, vasculature) JIE .

= Anticancer therapy

Mego M, Mani SA, Cristofanilli M. Nat Rev Clin Oncol, 2010




Study hypothesis

We hypothesize that MMP1 is involved in CTC
release, and CTC are detected more often in

breast cancer patients with high MMP1
expression in primary tumor.




Study aims

e To assess association between CTC and
MMP1 expression in breast cancer cells

e To assess association between CTC and
MMP1 expression in tumor stroma

» To correlate MMP1 expression and patients’
tumor characteristics




CTC detection
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Mego, et al. Int J Cancer, 2012




MMP1 expression scoring

Immunohistochemical staining was quantified using a
weighted histoscore.

The proportion of cells with nuclear staining was
multiplied by the intensity of staining to provide a score

of 0—300.

Score = (0 x % not stained) + (1 x % weakly stained)
+ (2 X % moderately stained) + (3 x % strongly stained)




MMP1 expression scoring

staining intensity 2 staining intensity 3




Patients characteristics

All patients (N = 100)

Invasive ductal carcinoma

T1
>T1

NO
N1-3

ER/PR positive
HER2 positive

Triple negative
Grade 3




CTC detection
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CTC and MMP1 expression in cancer cells
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MMP1 expression in cancer cells and tumor
characteristics

MMP1 expression and tumor grade MMP1 and hormonal receptors (HR)
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Multivariate analysis

Regression | Standard

Independent variable coefficient error

EMT_CTC
(present vs. absent)
_ o)
Ki 67 (cut-off 14%) 39.8 11.8 0.001
(low vs. high)




CTC and MMP1 expression in stromal cells

MMP1 expression and epithelial CTC MMP1 expression and EMT_CTC
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MMP1 expression in stromal cells and tumor
characteristics

MMP1 expression and tumor grade MMP1 expression and tumor histology

150 - 100 -
80 -

60 -

MMP1 expression

c
°
»
»
o
15
o
x
o
-
o
=
=

MMP1 expression and Ki67

p=0.004 __

= B

K167 high

MMP1 expression




Conclusions

High MMP1 expression in breast cancer cells, but not in cancer
stroma was associated with CTC _EMT in peripheral blood

High MMP1 expression is associated with more aggressive biological
features including increased proliferation, hormone receptor negativity
and high grade.

Our data suggest a link between MMP1 and CTCs with EMT
phenotype, and further support a role for MMPs and EMT in tumor
dissemination.
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