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Project description: 

Global research thematic: 
The correct seed development relies on interaction and communication between three seed 
compartments: embryo, endosperm and maternal tissues (see figure). These three genetically 
distinct compartments are arranged one inside another like Russian doll. The team use 
different approaches (genetics, imaging techniques, molecular biology) to decipher 
communication between those seed compartments, using two different plant models: 
Arabidopsis and maize [1,2,3]. 

Master project focused on maize seed 
Previous work in the team [2] identified a new sub-region of the maize endosperm, which is parts of the endosperm in 
direct contact with the embryo that we named endosperm adjacent to the embryo scutellum (EAS). Interestingly, a great 
number of the genes active in the EAS and not in the rest of the endosperm were linked to transport functions. In order to 
understand the nutrient supply between endosperm/embryo, four EAS enriched sugar transporters genes were selected 
for functional analyses. CRISPR loss of function mutants are available and quadruple mutants were generated. 

-1- Characterization of the sugar defective mutants. In order to investigate consequences of sugar transporters loss, you 
will assess sugar transport using isotopic sugar-C13 measurements (collaboration with Benoit Lacombe, IPSiM, 
Montpellier) on both wild-type seeds and CRISPR mutants. You will also perform histological observations to evaluate 
consequences of sugar transporters loss on embryo and EAS cells morphology/size. In parallel, you will prepare samples 
that will be used by our collaborator in Germany for spatial visualization and distribution of sugar in maize seed. 

-2- Subcellular localization of sugar transporter proteins. In order to address the subcellular localization, the four sugar 
transporters will be fused to a fluorescent protein. Using our maize protoplasts transient expression system [5], you will 
be able to rapidly determine, using confocal microscopy at the PLATIM platform from the “ENS de Lyon”, the four proteins 
localization within the cell.  

Characterizing this quadruple mutant will help us to understand more about the trophic relations between (maize) seed 
compartments. 
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Contacts of previous supervised Master and PhD students: 

• Nicolas DOLL (M2 and phD), is currently doing post-doc at VIB in Belgium. He is currently working on maize 
and Arabidopsis cell death in plant development. nicolas.doll@psb.vib-ugent.be  

• Laurine GILLES (phD), is currently project manager at Limagrain seed company. She is working on haploid 
embryo induction. Contact thomas.widiez@ens-lyon.fr to have the contact information of Laurine.  
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