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Project summary: 
LEAFY (LFY) is a key transcription factor (TF), initiating the formation of the floral meristem and regulating the 
genes involved in the formation of floral organs. LFY contains 3 domains, a SAM N-terminal oligomerization 
domain, a disordered intermediate sequence and a C-terminal DNA binding domain. The protein binds DNA as 
a dimer but is also able to oligomerize on low-affinity DNA binding sites. To date, its functional and structural 
study has been limited to its DNA-binding domain and its oligomerization domain. The 3D crystallographic  
structure of the complete LFY protein remains a challenge due to its modular organization, the small quantities 
of protein produced, its instability and its heterogeneity. The aim of this internship is to obtain the structure 
of the complete LEAFY protein in complex with DNA by cryo-EM. The complete protein is difficult to purify on gel 
filtration but give a homogenous dimeric form on gel-shift assay providing a way to obtain a homogeneous 
protein/DNA for cryo-EM studies.  To increase the success of the project, whole LFY proteins from different 
species will be tested. Mutants affected in the SAM oligomerization domain will also be tested to ensure that 
the protein does not polymerize but assembles into a stable dimer on DNA.  The purification steps will include 
production of whole proteins (in bacterial or insect cell systems), affinity purification followed by migration of 
these complexes onto electrophoresis gels and then extraction. To compensate for the low concentrations of 
extracted proteins in the gel, we will be using new-generation grids. After optimization, the grids will be 
screened on the IBS cryo-EM platform. These results will enable us to determine the interactions between the 
three domains of LFY and their impact on the binding of the protein to DNA. 
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