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Cancer: Tumor transition states

Tumor transition states occurring during cancer progression and identify the tumor cell
populations responsible for metastasis

UNIVERSITE LIBRE DE BRUXELLES

IMAGE: RESEARCHERS AT THE UNIVERSITE LIBRE
DE BRUXELLES DEFINE FOR THE FIRST TIME THE
TUMOR TRANSITION STATES OCCURRING DURING
CANCER PROGRESSION AND IDENTIFY THE TUMOR
CELL POPULATIONS RESPONSIBLE FOR
METASTASIS. view more >
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Researchers at the Université libre de Bruxelles, ULB define for the first time the tumor transition states
occurring during cancer progression and identify the tumor cell populations responsible for metastasis.

Tumor heterogeneity describes the differences between different cells within a given tumor. These
differences have major implications for the diagnosis, prognosis, and therapy of cancer patients. Different
mechanisms have been proposed to account for tumor heterogeneity such as epithelial to mesenchymal
transition (EMT), a process in which epithelial tumor cells loose their adhesion and acquire mesenchymal
migratory properties that are associated with metastasis and resistance to therapy. Cells with different
degree of EMT could exhibit different metastatic potential, although this possibility has not been
investigated so far.

In a study published in Nature, research team led by Prof. Cédric Blanpain, MD/PhD, WELBIO investigator
and Professor at the Université libre de Bruxelles, Belgium, identified for the first time, the different tumor
transition states occurring during cancer progression and identified subpopulations of tumor cells
responsible for metastasis in skin squamous cell carcinoma, the second most frequent cancer worldwide,
and breast cancer, the most frequent cancers in women.
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levgenia Pastushenko and colleagues used state of the art genetic mouse model of skin and breast cancers
that undergo spontaneous EMT. By screening hundreds of monoclonal antibodies recognizing cell surface
molecules and performing single cell RNA sequencing, they uncovered the existence of at least 7 different
tumor subpopulations in skin and breast tumors that represent different EMT states: from completely
epithelial or well differentiated to completely mesenchymal or undifferentiated states, passing through
intermediate hybrid states.

The authors demonstrated that not all tumor cells are functionally equivalent and equally metastatic and
that tumor cells with hybrid EMT phenotype -those co-expressing both epithelial and mesenchymal
markers- are responsible for lung metastasis. "It was particularly exciting to observe that, in contrast to
what one would expect, the tumor cells in the early stage of EMT with intermediate epithelial and
mesenchymal hybrid phenotype, rather that tumor cells that underwent complete EMT, are the most
metastatic populations”, comments levgenia Pastushenko, the first author of the study.

In addition, this study led to the identification of the gene regulatory network and the tumor
microenvironments that control the different tumor transition states. "The identification of these different
tumor transition states presenting different functional characteristics such as proliferation, invasion, and
metastatic potential across a wide range of mouse and human cancers has a very important implications
for developing new strategies to block tumor progression and metastasis. It is likely that these different
tumor transition states are also important for the response of tumor cells to chemotherapy and
radiotherapy", explains Prof. Cédric Blanpain, the senior author of this Nature paper.
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This study was a collaboration between different groups including the group of Thierry Voet KUL and
Isabelle Salmon, Hopital Erasme. This work was supported by the TELEVIE, WELBIO, the Fondation Contre le
Cancer, the ULB fondation, Fonds Erasme, the European Research Council (ERC), Worldwide Cancer
Research and the foundation Baillet Latour.
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