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Description of the PhD thesis project
The major goal of our research is to gain a better understanding of the biogenesis and functions of
extracellular vesicles (RVs). They originate from the endosomal network (exosomes) or from the plasma
membrane (microvesicles). Carrying a defined but mixed cargo of biomolecules, EVs possess versatile
biological activities with the ability to modulate the molecular configuration and behavior of target cells,
while they can also be involved in disease states.
We use several model systems, like Drosophila, primary and transformed cells in culture, and human tissues.
These different in vivo and in vitro model systems are combined cell biological molecular and biochemical to
powerful multiscale imaging methods and electron microscopy modalities.
The spread of cancer cells from the primary tumor into surrounding tissues and metastasis to distant organs
is the primary cause of cancer morbidity and mortality. Recent data suggest that EVs released by cancer cells
may stimulate tissue invasion and dissemination of tumor cells to target tissues. The CD133/Prominin
protein, prominently associated to EVs, is a prognostic marker in different cancer types: high levels of CD133
having been correlated with adverse outcome in colorectal, pancreas and brain tumors and favor
chemotherapy resistance. We have recently shown that CD133/Prominin promotes the generation EVs and
their secretion from epithelial cells.
The main aim of the project is to unravel the nature and role of EVs bearing CD133/Prominin, and other
components modulating cell signaling and iron metabolism at inducing invasion, metastasis, and ferroptosis
resistance in cancer. The project combines cell biology with state-of-the-art imaging at different resolution
levels, biochemistry, molecular biology, chemistry, and in vivo translational research. This work should
provide evidence for the development of new therapeutic tools that could interfere with EV production and
prevent invasion and metastasis in most cancer types.

1

2020-11-30

International, interdisciplinary & intersectoral aspects of the project
The project is at the interface between cell biology, cancer, and anti-cancer therapy.
The student will visit and/or interact with the lab of H. Peinado (Spanish National Cancer Research Center),
who has, together with D. Leyden, evidenced the metastatic capacities of EVs and is currently developing
new and more effective approaches to understand how the tumor microenvironment influences metastasis,
and to prevent their spread. Their expertise and knowledge will be crucial to accompany and to advise the
PhD student.
The PhD student will also collaborate with V. Agache, Physicist (CEA/LETI Grenoble, France) for isolation of
EVs by microfluidics. V. Agache is deeply versed in-flow microfluidic sorting device coupled to high precision
sensors to isolate cells and EVs.
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Expected profile of the candidate
Applicants should be highly motivated to explore in vivo and in vitro diverse aspects of fundamental cell
biology, cancer and anti-cancer therapy.
A solid capacity for independent and creative thinking would be considered.
Background in cell biology and molecular biology is strongly recommended. Background in biochemistry is a
plus but not compulsory.
The project highly relies on light and electron microscopy approaches and live imaging techniques, for which
the applicant should have either experience or a strong motivation to learn.
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