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Institute TEM: Transitions Epithélio-Mésenchymateuses
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Contacts cellules-cellules:

• Jonctions serrées

(Occludin/ZOs)

• Jonctions adhérentes

(E-Cadherin/b-catenin)

• desmosomes (Desmoplakin)

Cytosquelette:

• kératines

Cytosquelette:

• Vimentine

Protéases:

• MMPs

Autres:

• FSP1, a-SMA, FN, PDL-1
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Institute PEM: Plasticité Epithélio- Mésenchymateuse

Tumeur Primaire

→ Les CTCs constituent une population très hétérogène: nombreux phénotypes 

(« single » ou « clusters »)

→ Les CTCs Hybrides TEM+ auraient une compétence métastatique plus élevée:

Quels sont le mécanismes impliqués? Coagulation?
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 Données de la littérature reliant la coagulation au cancer:

- Armand Trousseau a décrit dès 1860 un lien entre les thromboembolismes et les cancers

- Plus récemment, un lien entre les CTCs et les thromboses associées au cancer a également été décrit



GIGA
Institute CTC, coagulation, métastases

 Littérature importante qui relie la coagulation à la formation de métastases:

Biggerstaff JP, DegenJL, Gil-Barnabé AM/Muschel RJ, Im JH/Muschel RJ, Labelle M/Hynes RO,

Palumbo JS, Rak JW

Shear stress anoikis
Immune
system
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Shear stress anoikis
Immune
system

76: 4270–82, 2016.

 Données expérimentales du labo suggérant un lien entre TEM/coagulation/CTC

Des µarrays ont identifiés le Facteur Tissulaire (FT) comme un gène induit par la

TEM dans divers modèles cellulaires de TEM
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Coagulation:

Cocon 
protecteur de 

fibrine

Impact pour les CTCs?

Surexpression de FT dans divers 

cancers a été associée avec des 

paramètres cliniques défavorables

FT joue un role crucial dans la 

croissance tumorale, 

l’angiogenèse et la formation de 

métastases
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EMT- EMT+

 Confirmation of the microarray on different cellular models of EMT

Bourcy et al., 76: 4270–82, 2016
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RT-qPCR

« Stable » cell models

« EMT-inducible » cell models

EMT associates with enhanced TF expression
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EMT +EMT -

EMT +EMT -

- EGF +EGF

MDA-468

- EGF +EGF

PMC-42LA

EMT /TF /coagulant properties

Flow

EMT associates with enhanced coagulant properties

In vitro sfibrin formation assays with FITC-

labeled fibrinogen: Static conditions

In vitro sfibrin formation assays with: 

Under flow conditions in µfluidics chambers
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Visual clot formation time (min)

IgG isotype TF blocking antibody

MCF-7 No clot* No clot*

T47D No clot* No clot*

MDA-231 6 44

Hs578T 14 63

MDA-468 Ctrl 12 No clot*

MDA-468 EGF 6 No clot*

A549 Ctrl No clot* No clot*

A549 TGF-β 28 No clot*

PMC42-LA Ctrl 10 No clot*

PMC42-LA EGF 8 60

EMT-associated coagulant properties
are TF-dependent

MDA-468 EGF MDA-231

55 kDa
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sh2
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In vitro coagulation assays
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D0 Short term (D1, 24h) Long term

Collect lungs

• Nested RT-qPCR hGAPDH

EMT induction

in vitro

Cells modulated for EMT 

genes or TF

Mice models: experimental metastasis assays

Collect lungsIV Injection
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EMT-associated early metastatic colonization is TF/coagulation-dependent
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Long term experimental metastasis assays



GIGA
Institute Molecular mechanisms of TF regulation

An EMT-coagulation axis contributes to CTCs’ early colonization potential 

TF is a major player in this EMT-coagulation-early metastasis axis

What are the molecular mechanims linking EMT and TF expression?

TFmRNA

TF protein

EMT

? ?
?

TF promoter
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 Is this EMT-TF-coagulation axis important for CTCs in human?

 Does it have a clinical significance?

 Are coagulant CTCs nastier than others?
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 An EMT-coagulation axis supports early phases of metastatic colonization

 TF is a major player in this axis

 EMT actors regulate TF expression: a miR-dependent regulatory mechanism of TF mRNA by vimentin has

been evidenced

 These mechanisms could provide mesenchymally-shifted CTCs with enhanced metastatic competence

Further characterize the molecular regulation of TF by EMT for targeting/inhibiting perspectives

Further examine EMT/TF expression on CTCs from breast and lung cancer patients: clinical

significance of EMT+/TF+ CTCs?

Isolate and further characterize coagulant CTCs from breast and lung cancer patients (droplet
µfluidic approach)

Blood vessel
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