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PhD Research Proposal Form
China Scholarship Council (CSC) - ENS Group

FIELD: Biology

Thesis subject title: Deciphering Hox interaction networks in vivo: new tools,
new perspectives

Name of the French doctoral school : BMIC

Name of the Research team : Ontogenesis and Molecular Interactions
Website : http://igfl.ens-lyon.fr/equipes/s.-merabet-ontogenesis-and-molecular-interactions

Name of the Supervisor : MERABET
Email : samir.merabet@ens-lyon.fr

Lab Language : French, English

Research Proposal Abstract :

Hox proteins are evolutionary conserved transcription factors controlling cell fate along the antero-
posterior axis in animals. They also control numerous other developmental processes during
embryogenesis. Hox proteins are supposed to establish intricate interaction networks with
surrounding cofactors to control the expression of specific sets of downstream target genes. However,
interactions between Hox and cofactors are difficult to reveal because of their dynamics and highly
context-specific nature in vivo. This PhD proposal aims at capturing and analyzing the dynamics of
endogenous Hox-cofactor interactions during Drosophila embryonic development.

More specifically, the PhD project will consist in establishing a cutting-edge method called
“SplitFAST” in Drosophila. Specific nanobodies (small antibodies) will also be developed to make
SplitFAST compatible for super resolution live imaging by STED confocal microscopy and LC/MS
proteomics. The project will also require skills in bioinformatics for image analyses and modelling of
protein-protein interaction networks. Altogether, tools developed during the PhD will provide an
unprecedented resolution level of Hox-cofactors and more generally Hox interaction networks in an
in vivo developmental context.
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Type of PhD :

1.Full PhD
¢ Joint PhD/cotutelle (leading to a double diploma) : NO
o Regular PhD (leading to a single French diploma) : YES

2. Visiting PhD (for students enrolled at a Chinese institution who will be invited to a French institution to carry out a
mobility period) : NO



