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Laboratory/Institute: Institute for Advanced Biosciences	Director: C. Arnoult
Team: Epigenetics & Chromatin	Head of the team: Guillermo Orsi

Name and status of the scientist in charge of the project: 
Guillermo Orsi – Researcher, team leader
	HDR:  yes X   no ☐
Address: Bâtiment Boniot – Allée des Alpes, Site Santé, 38700 La Tronche
Phone: 0685117245	e-mail: guillermo.orsi@inserm.fr
Program of the Master’s degree in Biology:
☐ Microbiology, Infectious Diseases and Immunology	☐ Biochemistry & Structure
X Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: Epigenetic mechanisms of spermatogenesis in Crickets

Objectives (up to 3 lines):
The young scientist will functionally characterize the epigenomic dynamics that ensure chromatin compaction during spermiogenesis, exploiting an emerging model species: the cricket Gryllus bimaculatus. 
He/she will particularly focus on the role of histone acetylation and the impact of its metabolic control.

Abstract (up to 10 lines): 
Spermiogenesis is arguably among the most spectacular differentiation process in animals, whereby cells adopt radical changes in morphology and function to become highly specialized in a single mission: transporting and delivering a full set of intact chromosomes. Accompanying these processes, chromatin undergoes dramatic changes in its composition, exchanging almost all histone proteins for sperm-specific Protamines. Chromatin is thereby no longer nucleosomal and adopts another configuration that has so far remained largely mysterious. This process is crucial to ensure sperm compaction, morphology, motility and ultimately fertility, but its mechanistic bases are poorly understood. We have previously exploited crickets to show that a conserved wave of histone hyperacetylation leads to organized histone exchange and results in a liquid crystal sperm chromatin structure. In this internship, the candidate will start exploring the functional mechanisms of this remarkable transition by focusing on candidate genes connecting epigenetics to metabolism to biophysical ordering of DNA.

Methods (up to 3 lines): 
He/she will combine approaches in: (i) high-resolution microscopy (confocal, super-resolution and cryoEM), (ii) epigenomic profiling (Cut&Run/Cut&Tag) and its bioinformatic analysis as well as single-cell multi-omics; (iii) cricket housing and manipulation.

Up to 3 relevant publications of the team: 
- Orsi GA, Tortora MMC, Horard B, Baas D, Kleman JP, Bucevičius J, Lukinavičius G, Jost D, Loppin B. Biophysical ordering transitions underlie genome 3D re-organization during cricket spermiogenesis. Nature Communications 2023 Jul 13;14(1):4187. doi: 10.1038/s41467-023-39908-1. PMID: 37443316.

- Torres-Campana D, Horard B, Denaud S, Benoit G, Loppin B, Orsi GA. Three classes of epigenomic regulators converge to hyperactivate the essential maternal gene deadhead within a heterochromatin mini-domain. PLoS Genetics. 2022 Jan 4;18(1):e1009615. doi: 10.1371/journal.pgen.1009615. PMID: 34982772

- Torné J, Ray-Gallet D, Boyarchuk E, Garnier M, Le Baccon P, Coulon A, Orsi GA, Almouzni G. Two HIRA-dependent pathways mediate H3.3 de novo deposition and recycling during transcription. Nature Structural and Molecular Biology 2020 Nov;27(11):1057-1068. doi: 10.1038/s41594-020-0492-7. Epub 2020 Sep 7. PMID: 32895554.

Requested domains of expertise (up to 5 keywords): 
The applicant young scientist will be familiar with fundamental epigenetics, cell biology and gametogenesis. He/she will be keen on working with an insect model, and willing learn the basics of epigenomic molecular biology experiments as well as bioinformatics analysis of sequencing data. He/she will work in a multicultural, inclusive environment, and benefit from technical advice and theoretical coaching from multiple senior team members. 
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