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TITLE: Tracing the intracellular paths of targeted protein secretion 
 

CONTEXT: Targeted protein secretion is a process crucial to eukaryotic cells to drive protein 
localization at the right place and at the right moment. Plants use this process to adapt to 
environmental changes and coordinate their growth. Identifying the intracellular paths that targeted 
secretion is using is valuable in many aspects, not only to extend our basic knowledge but also to 
understand how plants deal with changing environment to adapt their growth. To reach this goal, two 
biological processes are particularly important to consider: 1) the cell-to-cell communication mediated 
by the plasmodesmata (PD) pores that localize at plasma membrane and which interconnect virtually 
all cells within the plant body, establishing direct membrane and cytoplasmic continuity, a situation 
unique to plants; 2) the establishment of polar domains at the plasma membrane that instruct a 
directionality to plant hormone or ions fluxes and allow to orient plant growth directionality and adapt 
this directionality upon environmental changes. In both cases, subsets of proteins are targeted to 
either PD or polar domains of the plasma membrane through unknown trafficking paths and cellular 
mechanisms.   

The candidate will work at the interface of two research groups: the group of Emmanuelle Bayer (PD) 
who lead a team of 10 people and the group of Yohann Boutté (polar domains) who lead a team of 4 
people. The LBM is a very international laboratory of around 50 people amongst which half are 
students, post-doc and contract engineers. 

OBJECTIVES: To follow the dynamic trafficking of markers of either PD or polar domains of the plasma 
membrane and identify critical steps of this process, the host groups are currently establishing, in 
plants, the Retention Using Selective Hook (RUSH) system. This system allows to trap newly 
synthesized proteins at the ER using specific molecular hooks and selectively release them upon 
rapamycin induction to monitor their dynamics of trafficking from the ER using live confocal imaging. 
The host groups have already a proof-of-concept of the method for soluble proteins and are now 
developing new hooks to trap membrane proteins. The candidate will be involved in this methodology 
development and will be supervised by Emmanuelle Bayer, Yohann Boutté and Matheus Montrazi 
(engineer in the group). 

METHODS:  

- Multisite Gateway molecular cloning 
- Transient and stable transformation of Arabidopis plants 
- Live cell confocal microscopy, dynamic tracking 
- Confocal microscopy quantification, statistics 

PREREQUISITES:  

- Be highly motivated and interested by cell and molecular biology 
- Be able to work within a group (attentiveness and adaptability) and have a certain degree of 
autonomy 
- Be able to communicate in English 
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