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Tumor cell dissemination and metastasis in breast
cancer

Breast Primary Tumor

v/ About 13% (about 1 in 8) of
U.S. women are going to
develop invasive breast cancer
in the course of their life.

Vv 90% of BC deaths are from
metastatic breast cancer.
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Imaging technologies reveal new
insights into breast tumor progression

Lattice Light-Sheet microscopy

Intravital microscopy a
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Priem et al., Cell 2020

Mondal et al ., Cell Reports 2022
Di Martino et al., EB 2019

Olmeda et al., Nature 2017

Norbe et al., Nature Cancer 2021
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How do disseminated cancer cells extravasate?
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How do disseminated cancer cells remain dormant
at metastatic sites?



Tumor mass

Tumor dormancy and the time to metastasis in
breast cancer

Treatment Minimal residual disease and metastatic stage
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DORMANCY HALLMARKS

Intrinsic:

+ Collagen type IlI
e Laminin 111

* Laminin 211

* Collagen 17A1

v QUIESCENCE (GO Reversible growth arrest)
v SURVIVAL PATHAWAYS

v LATENT PLURIPOTENCY , TGFR2
\/PLASTIC STATE o. Extrinsic:
v EPIGENETIC REPROGRAMMING e
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Mukherjee et al., Cancer Metastasis Rev. 2022



Influence of ECM on tumor progression
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ECM PROTEOMICS

Matrisome subcategories
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Tumor-derived COL lll is required for dormancy

Humana collagens peptide intensity in dormant tumors

Peptide Intensity

lcoL3A1 4.17E+08
lcoL6A3 1.98E+07
lcoL5A2 6.24E+06
lcoL1A1 2.63E+06
lcoL1A2 7.39E+05
lcoL5A1 7.24E+05
lcoL5A3 5.69E+05
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Tumor cells
+PBS

Tumor cells
+ COL Il
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Tumor volume (mm?3)

COL Ill reprogram cancer cells into dormancy

COL Il Bioengineered
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DORMANCY OUTGROWTH N

Julie di Martino

DORMANT DTC PROLIFERATIVE DTCs
pro-quiescence ECM niche  pro-metastatic ECM niche
coL it coLm |
DDRA1 1 . STAT1]
DDR1 1 —» STAT11
G0/G1 Arrest Proliferation

Di Martino et al., Nature Cancer (2022)
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) Check for updates

ZFP281 drives a mesenchymal-like dormancy
program in early disseminated breast cancer cells
that prevents metastatic outgrowth in the lung
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Article https://doi.org/10.1038/s41467-022-32523-6
Epithelial-mesenchymal plasticity deter-
mines estrogen receptor positive breast
cancer dormancy and epithelial reconversion
drives recurrence
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