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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

The reproductive function in vertebrates is tightly controlled by pituitary gonadotrope cells. During embryogenesis,
the specification of the gonadotrope lineage is initiated by the transcription factor NR5A1. Our previous work
demonstrated that Nr5al gene expression is driven by a novel enhancer regulated by estrogen receptor alpha
(ERat) (Pacini et al., 2019). Pioneer factors, a recently discovered class of transcription factors, can bind to
condensed chromatin and increase its accessibility, enabling the recruitment of other TFs like ERa. Although they
are crucial for cell differentiation, only a few pioneer factors have been identified to date.

The goal of this project is to identify pioneer factors involved in gonadotrope lineage specification and to
understand the epigenetic mechanisms controlling this process. Using RNA-seq and ChlIP-seq, we characterized the
ERa cistrome in immature gonadotrope cells. Additionally, BiolD experiments allowed us to map the ERa
interactome. Integrating these datasets, we identified two promising candidates: ISL1 — a transcription factor
known to act as a pioneer factor in other contexts and CHD7 — a histone chaperone implicated in syndromic
hypogonadotropic hypogonadism.

The student will investigate the roles of ISL1 and CHD7 in regulating ERa activity in aT3-1 cells, a model of immature
gonadotrope cells. The project will involve:

1. Validation of protein interactions: Confirm the interaction between ISL1, CHD7, and Era. 2. Gene disruption
studies: Use CRISPR-Cas9 and CRISPRi to inhibit Isl1 and Chd7 expression. 3. Functional analysis: Assess the impact
on ERa target genes using qPCR. 4. Epigenetic profiling: Examine changes in ERa binding, histone marks, and
chromatin accessibility at target enhancers using ChIP-qPCR and ATAC-qPCR.

This project will enhance our understanding of the epigenetic regulation of gonadotrope cell differentiation and
potentially identify a novel pioneer factor. It will also provide new insights into ERa-dependent mechanisms of cell
differentiation, opening avenues for further research in developmental and reproductive biology.

Techniques Involved: RNA-seq, ChIP-seq, Co-IP, CRISPR-Cas9, CRISPRi, gPCR, ChIP-qPCR, ATAC-qPCR, cell culture.
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