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Establishment of CTC lines

Understand the biology of the immune escape 

and survival of metastasis-competent CTCs

Talking about TUMOR HETEROGENEITY …
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Gene expression of the 9 colon CTC lines
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Hallmarks of CTC-MCC clones resistant to therapies

Cayrefourcq et al. Mol Cancer 2021
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2020

Daniel Smit

PI3K/AKT/mTOR signaling pathway :
Key role in the proliferation of CTC-MCC-41

CONCLUSION

Bruce Zetter
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Hallmarks of CTC-MCC clones resistant to therapies

Cayrefourcq et al. Mol Cancer 2021
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To understand the behaviour of CTCs in capillaries and how 
these cells develop adaptation strategies to acquire a more 
invasive phenotype. 

 Colon CTCs are run through microchips of various size to mimic blood capillaries 

MECA-CTC – Objective 
Zahra Eslami-S et al., (2021) Front Oncol

Keerthi Kurma

Keerthi Kurma, Catherine Alix Panabières, Mechanobiology and survival strategies of circulating 
tumor cells: a process towards the invasive and metastatic phenotype - Front. Cell Dev. Biol. 2023 



 Key messages

Only CTC clones from distant organs survived after being compressed in 3µm-microchip; only the

lung metastasis-colon cancer cell line survived these drastic conditions as well.

Size alone does not explain this survival hallmark: primary and LN metastatic colon cancer cell

lines have smaller size and died after being passed in the 3µm-microchip.

CTC clonal selection is also based on survival, migration & colony formation properties.

(transcriptomic data)

 Better understanding of CTC biomechanical properties - how they survive the capillary confinement in

circulation/metastatic sites

 To develop therapies that can block the tumor cell dissemination and cancer metastasis.



Drake equation

the emergence of intelligent civilizations in the MilkyWay (1961)

The metastatic Drake equation

 within this framework, we used simulations 
on breast cancer to investigate the 
contribution of each step to the 

METASTATIC CASCADE

CTC Survival

The most critical parameter governing the formation of clinical metastases is the
survival duration of circulating tumor cells (CTCs).

Administrating to people in the second part of life, when most cancers appear, a
systematic medication aimed at reducing the life expectancy of CTCs could be highly
protective against the eventuality of metastatic cancers, no ?

Conclusion
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CTC CHARACTERIZATION (DNA, RNA, PROTEINS)

THERAPEUTIC TARGETS (HER2, ER, PD-L1), VIRUS

RESISTANCE MECHANISMS (ARV7)



Patient with a primary breast cancer HER2(+) treated with targeted therapy
(neo-adj) – surgery – adj. treatment.

At relapse(6-7 months later): Lymph node mets  triple negative then LM 
metastases

CTC detection in CSF: 2,489 CTCs with 400 CTCs-HER2(+) (16%) with very big
tumor cells and even clusters 

CTC detection in Blood: 111 CTCs-HER2(-) with smaller tumor cells and no 
clusters 

CASE  REPORT

Dr Delphine Duliège
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CSF
2,489 CTCs

400 CTC-HER2(+) 
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Blood
111 CTCs
HER2(-) 
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CTC-LMBC-01BCTC-LMBC-01A

Establishment of 2 CTC lines in breast cancer

Metastasis-competent breast CTCs



A lack of expression of hormone receptors
Low HER2 status (1+ in IHC confirmed in FISH) but some clones are HER2+ (2+ in IHC 
confirmed in FISH)

The 2 breast CTC lines are mainly Triple Negative with few minor clones HER2+

HER2+

HER2+

Breast CTC lines
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Unpublished 
data

Caroline Sanglier

In collaboration with Dr Hélène Perrochia (CHU Montpellier – Pathology Dpt)



Analyzing the karyotype to investigate chromosomal rearrangements
Mean of chromosomes : 64

Breast CTC line A 

DO NOT POSTDO NOT POST

Unpublished 
data

Caroline Sanglier

In collaboration with Dr Vincent Gatinois / Prof Frank Pellestor (CHU Montpellier – Cytogenetic Dpt)
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MicroTentacles

CTC-MCC-41
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At the biological level:
Contribute to a deeper understanding of the underlying biology of the metastatic cascade:
which CTC clones are the cancer drivers? as well as the metastasis-initiators? What is the
the dynamic changes within the tumor over time ?
 Discovery of new biomarkers & therapeutic targets

IMPORTANT to assess the tumor heterogeneity in Liquid Biopsy
Tumor heterogeneity refers to the presence of diverse genetic, molecular and protein characteristics

within a single tumor or among different tumor lesions in the same patient. 

FROM DISCOVERIES to CLINICAL APPLICATIONS

At the clinical level:
Enable the selection of targeted therapies tailored to the specific genetic & phenotypic
profile of the tumor,
Early detect resistance mechanisms giving an opportunity to modify TT strategies before
clinical progression occurs,
Offer insights into the aggressiveness of the disease & its potential for metastasis.
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GRANTS

Breast & Colon Cancer

MECA-CTC

Pancreatic Cancer

‘PANLIPSY’

Digestive Cancers

IHI CALL

‘MRD.GUIDE’

Pancreatic Cancer

‘PANCAID’

HORIZON-MISS-2021-CANCER-02-01



Laboratory Circulating Rare Human Cells

CANECEV 
http://canecev.org/ 
CNRS International French-Australian Lab  

Zahra Eslami-S Thomas Bardol



EPIGENETIC & Colon CTC Lines
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