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Research Themes 
and ques+ons 

In female mammals, one X chromosome is epigene2cally silenced through X 
chromosome inac2va2on (XCI), ini2ated at embryo implanta2on. During primordial 
germ cell (PGC) development, this silencing is reversed through X chromosome 
reac2va2on (XCR), a process that remains poorly understood despite its cri2cal 
implica2ons for female meiosis and fer2lity. Using a genome-wide CRISPR/Cas9 
knockout screen in an in vitro PGCLC differen2a2on system, the Borensztein’s group 
(where Hegias Mira-Bontenbal [HMB] is based - IGMM) iden2fied two core subunits 
of the SAGA chroma2n-modifying complex, SUPT3 and SUPT7L, as required for XCR, 
represen2ng the first link between SAGA and this process. SAGA co-ac2vator 
complex regulates transcrip2on through histone acetyla2on and deubiqui2na2on, 
both of which are relevant to XCI and XCR dynamics. 
 

Methods and 
experimental 
approaches 

This M2 project, a collaboration between HMB and SAGA expert Peggy Raynaud (PR; 
Helmlinger group - CRBM), aims to validate and dissect SAGA's role in XCR. Using a 
well-established hybrid ESC-to-PGCLC differentiation model with dual fluorescent 
reporters, the student will combine siRNA knockdowns, endogenous degron 
engineering, and allele-specific CUT&RUN-seq for H3K9ac to determine how SAGA 
contributes to XCR during female germline development. 
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