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Tumor cell dissemination and metastasis in breast 
cancer
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Di Martino et al., Essays in Bio. 2019
By artist GB Kim

Metastatic site

Dormancy

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

✓ 90% of BC deaths are from 
metastatic breast cancer.



Imaging technologies reveal new 
insights into breast tumor progression

Tumor cell/SHG Collagen ECM

Intravital microscopyLattice Light-Sheet microscopy

Mammary Gland

Olmeda et al., Nature 2017
Norbe et al., Nature Cancer 2021

Priem et al., Cell 2020
Mondal et al ., Cell Reports 2022
Di Martino et al., EB 2019 



Tumor cell dissemination and metastasis
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How do disseminated cancer cells extravasate? 

Metastatic site









Tumor cell dissemination and metastasis
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How do disseminated cancer cells remain dormant 
at metastatic sites? 

Metastatic site
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Minimal residual disease and metastatic stage
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Tumor dormancy and the time to metastasis in 
breast cancer

DORMANCY HALLMARKS

✓QUIESCENCE (G0 Reversible growth arrest)
✓ SURVIVAL  PATHAWAYS
✓ LATENT PLURIPOTENCY

✓PLASTIC STATE
✓ EPIGENETIC REPROGRAMMING 

Adapted from Sosa et al., Nature Rev. Cancer 2014Early tumor cell dissemination

Metastasis
Relapse

Mukherjee et al., Cancer Metastasis Rev. 2022 



Pickup MW et al. 2014

ü ECM Composition
( tumor cells and stroma) 

ü ECM stiffness

ü ECM organization

ü Receptors available  

THE ECM IN CANCER PROGRESSION

Influence of ECM on tumor progression

Do tumor cells control their metastatic fate locally 
by regulating ECM composition and architecture?



Dormant matrisome is enriched in collagens

Collagens
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Matrisome subcategories 
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TumTumor-derived COL III is required for dormancy

COL3A1 4.17E+08
COL6A3 1.98E+07
COL5A2 6.24E+06
COL1A1 2.63E+06
COL1A2 7.39E+05
COL5A1 7.24E+05
COL5A3 5.69E+05

Humana collagens peptide intensity in dormant tumors

Peptide Intensity
Fibrillar 

Collagens
HNSCC Breast Cancer

MRD Metastasis

Dormant DTCs Proliferatives DTCs

High DDR1

Low DDR1

i.v

NR2F1 mRNA levels



PBS COL III

Tumor cells
+PBS

Tumor cells 
+ COL III

     COL III reprogram cancer cells into dormancy

Breast cancer cells

* *



     COL III reprogram cancer cells into dormancy
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DORMANCY OUTGROWTH

DORMANT DTC
pro-quiescence ECM niche

COL III

PROLIFERATIVE DTCs
pro-metastatic ECM niche

DDR1
DDR1

G0/G1 Arrest Proliferation

COL III

Tumor cell-derived ECM Collagen III sustain tumor 
dormancy

?

STAT1
STAT1

Di Martino et al., Nature Cancer (2022)

Julie di Martino



COL3A1, a novel regulator of tumor dormancy in 
breast cancer

COL3A1

HER2+ tumors

ER+ tumors

COL3A1



Bravo-Cordero Lab members:

@bravocorderolab

Bravo-Cordero laboratory

Follow us!

Julie Di Martino, PhD

Rini Mondal, PhD
Former members:

Carmen  Aguirre, PhD

Ana Rosa Saez, PhD
Luke Watson, PhD

Funding:

Irma T. Hirschl/Monique Weill-Caulier 
Scientist Award

Kanishka Tiwary, PhD

Alex Mur

Miguel Lizasoain Collaborators:

Become a member!

Dr. Aguirre-Ghiso (Einstein)
Dr. Snyder (Duke)
Dr. Eric Betzig (Janelia)
Dr. Tian Ming (Janelia)
Dr. Upadhyayula (Berkeley) 
Drs. Matus and Martin (SB)
Dr. Alexandra Naba (UIC)
Dr. Elana Fertig (JHU)
Dr. Ana Gomes (Moffitt)
Dr. Alana Welm (Univ. Utah)
Dr. Ji (Sinai)
Dr. Angel ( MUSC)

Daniela 
de Martino, PhD

Erin  Bresnahan, MDCristina Megino, PhD
Jonathan Barra, PhD

Thanks!!!




