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Project Description (20 lines max.)

English :

DNA methylation is a key epigenetic mechanism that regulates gene expression, transposon silencing, and
genome stability. In plants, cytosine methylation occurs in three sequence contexts—CG, CHG, and CHH—with
CG methylation maintained by a small family of MET DNA methyltransferases. Among these, MET1 is
ubiquitously expressed and plays a central role in maintaining CG methylation patterns during vegetative
development. Accordingly, metl mutants exhibit global hypomethylation, transcriptional misregulation, and
developmental abnormalities.

While MET1 has been extensively characterized in sporophytic tissues, two homologues, MET2a and MET2b,
are specifically expressed in reproductive tissues!, where extensive epigenetic reprogramming occurs to ensure
the faithful transmission of genetic and epigenetic information across generations®. In wild Arabidopsis
accessions, MET2a may also contribute to transposon silencing®. However, the biological functions of MET2a
and MET2b remain poorly understood and are the focus of this project.

This project aims to:

1.Perform genetic complementation of the met1-3 mutant using MET1, MET2a, and MET2b expressed under
the MET1 promoter, followed by phenotypic observation and DNA methylation level analysis.

2. Characterize the protein interaction networks of MET1, MET2a, and MET2b through immunoprecipitation—
mass spectrometry (IP-MS) to define their interactomes.

Together, these complementary approaches will tell us if MET2a and MET2b are functionally equivalent to
MET1 and assess if they interact with the same protein in the cell.it will provide new insights into the
evolutionary and functional divergence of MET1-like methyltransferases and contribute to a deeper
understanding of epigenetic regulation during plant reproduction.
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Méthodologies (mots clés):

Genotyping, Transgenic line characterization, Phenotypic analysis, DNA methylation analysis (McrBC, bisulfite
sequencing), Western blot, Immunoprecipitation—mass spectrometry (IP-MS)
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