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Titre du projet : Understanding how OCT4 reactivation enhances cranial neural crest cells differentiation potential
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Control of cell differentiation potential is essential to embryo development. Pluripotent embryonic cells can
generate all somatic cell types. However, development permanently restricts this capacity, in particular during
gastrulation and the formation of the three germ layers — the endoderm, the mesoderm and the ectoderm — each
giving rise to distinct lineages. Uniquely among vertebrates, an ectoderm-derived cell population arising in the
embryo rostral part — called cranial neural crest cells (CNCC) — challenges this paradigm. CNCC possess a broader
differentiation potential than their germ layer of origin as they not only give rise to ectoderm derivatives such as
neurons and glia, but also to cell types canonically associated with the mesoderm such as bone and cartilage of the
face —also called ectomesenchyme. CNCC exceptional differentiation potential is due to the transient re-expression
of pluripotency transcription factors NANOG, KLF4, SOX2 and OCT4 specifically in CNCC. OCT4 plays a central role
in this process since preventing its reactivation impairs ectomesenchyme specification, yet how this impacts cell
fate decision during craniofacial development is unclear.

In this project, the student will study how OCT4 molecularly orchestrates CNCC differentiation potential expansion.
To this end, the student will profile chromatin accessibility changes and identify OCT4 downstream transcriptional
networks regulating CNCC plasticity expansion. This will clarify OCT4 function during CNCC in vivo reprograming
and indicate molecular programs controlling cell fate decision and plasticity expansion during CNCC development.

Techniques to be used: Cell culture, FACS, gRT- PCR, Western Blot, ChIP-seq, ATAC-seq
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