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Summary : On the third day of development, the mouse embryo consists of three distinct cell
types: trophectoderm, epiblast and primitive endoderm (PrE) cells. Epiblast cells are the stem
cells of the embryo and will, through sequential differentiation programmes, produce all the cells
of the body. They are also the source of the so-called ES cells, which are used for cell therapy
purposes. The cells of the trophectoderm and the primitive endoderm are involved in the
development of appendages such as the placenta and the yolk sac.

Our team is analysing the genetic mechanisms of the differentiation of cells into epiblasts or PrE.
We have shown that this differentiation depends on the antagonistic interactions of two
transcription factors, Nanog and Gata6, as well as on the Fgf signalling pathway. Indeed, without
Nanog or under the action of Fgf, all cells become PrE cells and conversely without Gata6 or by
inhibiting the Fgf signalling pathway all cells adopt an epiblast identity.

In our recent analyses, including single-cell RNAseq, we have discovered new factors that are
potentially involved in epiblast or PrE differentiation. The student will characterize the
expression of these new factors by different techniques such as immunofluorescence and
fluorescent in situ hybridization or transcriptomic analyses. Functional analyses (RNAi or
CRISPR/CAS9) will then be carried out in the embryo or in in vitro differentiation models such
as ES cells.

Understanding the mechanisms underlying this "developmental programme" is of paramount
importance both from a fundamental point of view and for therapeutic applications aimed at
using stem cells in regenerative medicine or improving in vitro fertilisation techniques.

Methodologies (key words) : The project will potentially lead to different techniques: embryo
culture and electroporation, gene expression analysis (RTqPCR, fluorescent in situ
hybridization, western, immunofluorescence), single cell analysis, confocal microscopy (fixed
tissue and live-imaging), transgenesis, cell culture, RNAi, CRISPR/CAS9
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