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Title of the project: 
Characterization of the interaction between the deubiquitinase USP36 and the RNA-binding protein Pep during Drosophila spermatogenesis
Objectives (up to 3 lines): 
The main objectives are to identify the domains mediating the interaction between the deubiquitinase USP36 and the RNA-binding protein Pep and determine functional significance of this interaction during spermatogenesis. 
Abstract (up to 10 lines): 
Ubiquitination and deubiquitination are key regulators of protein stability, localization and activity. Our laboratory recently identified the deubiquitinase USP36 as an essential regulator of spermatogenesis in Drosophila. Preliminary data indicate that USP36 physically associates with the RNA-binding protein Pep, suggesting an unexpected functional link between ubiquitin signaling and post-transcriptional gene regulation. The objective of this internship is to characterize the USP36–Pep interaction at both the functional and structural levels. The student will first validate and map the interaction using co-immunoprecipitation assays in cultured Drosophila S2 cells expressing full-length and truncated protein variants. The interaction will then be investigated in vivo during spermatogenesis using bimolecular fluorescence complementation (BiFC). These approaches will provide insight into the molecular basis and developmental significance of the USP36–Pep complex and contribute to understanding how deubiquitination controls germline differentiation.
Methods (up to 3 lines): 
Molecular cloning and expression of tagged full-length and mutant proteins; co-immunoprecipitation and Western blotting in Drosophila S2 cells; generation and analysis of BiFC transgenic flies; fluorescence microscopy and image analysis of testes.
Up to 3 relevant publications of the team: 
The deubiquitinase USP36 funtions through catalytic-dependent and catalytic-independent mechanisms in Drosophila. Coirry C, Manessier J, Clot C, Mortier M, Fauvarque MO, Taillebourg E. Genetics. 2025 
The catalytic-dead Pcif1 regulates gene expression and fertility in Drosophila. Franco G, Taillebourg E, Delfino E, Homolka D, Gueguen N, Brasset E, Pandey RR, Pillai RS, Fauvarque MO. RNA. 
A Nucleolar Isoform of the Drosophila Ubiquitin Specific Protease dUSP36 Regulates MYC-Dependent Cell Growth. Thevenon D, Seffouh I, Pillet C, Crespo-Yanez X, Fauvarque MO, Taillebourg E. Front Cell Dev Biol. 2020
Requested domains of expertise (up to 5 keywords): 
Molecular biology - Cell biology - Drosophila genetics - Fluorescence microscopy
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