
      Internship offer for Master Biology students in CeDRE team at IGDR 

 

How do microtubule dynamics and spindle mechanics contribute to the 

robustness of mitosis? 
 

This internship offer is for Master students (or equivalent), who have trainings in cellular and molecular 

biology and ideally some basic knowledge in microscopy. 

The project aims to study the microtubules dynamics inside mitotic spindle and the mechanic 

behavior of the spindle using the nematode Caenorhabditis elegans as model organism.  

The internship will be carried out within the Rennes Institute of Genetics and Development (IGDR, 

Univ. Rennes 1, UMR-CNRS 6290), and more specifically in the CeDRE team "Reverse Engineering 

of the Cell Division". 

 

Host team research project: 

Our team – which has the peculiarity of being an interdisciplinary team made up of specialists in 

biology, physics, image analysis and statistics – studies cell division using a biophysical approach. For 

this, we use the first division of the C. elegans one-cell embryo very dynamic and reproducible division. 

We aim to understand the robustness of cell division by studying and modeling the biophysical and 

mechanical interactions between the molecular actors of mitosis, which are microtubules and their 

regulators, as well as the molecular motors. 
 

Context of the study: 

The mitotic spindle is the structure which ensures correct segregation of chromosomes, essential for the 

conservation of the genetic heritage between a mother cell and daughter cells. Numerous molecular 

control mechanisms ensure the fidelity of the division. Among them, we are interested in the role of the 

dynamics of microtubules and their attachments to chromosomes as well as the mechanical forces that 

apply inside the spindle. These dynamics and forces could be at the origin of the robustness of the 

segregation to bring the chromosomes in an orientation and a state of tension essential for the 

metaphase-anaphase transition whatever the initial position of the chromosome at the start of pro-

metaphase.  

To study the dynamics of microtubules and the mechanics of the spindle, we have two analytical tools. 

First, by the fluorescence recovery after photobleaching (FRAP) method, we can measure 

microtubule dynamics by measuring the rate and directionality of fluorescent tubulin recovery after 

photobleached a region of the spindle. This allows us to study the direction of microtubule movement 

within the spindle, which may originate from the growth and decay dynamics of microtubules or the 

action of molecular motors.  

Second, we are able to get the mechanical signature of the mitotic spindle by studying its small 

variations in its length. This allows us to measure the overall dynamic response of the spindle to the 

action of the various actors composing it and its mechanical response, in terms of rigidity and elasticity, 

to internal forces in action. 

 

Aim: 

The objective of the internship is to identify the mechanisms contributing to the dynamics of 

microtubules and the internal mechanics of the spindle for its proper functioning, in particular the 

correct partitioning of sister chromatids. 

 

 



 

Tasks to be carried out: 

During his/her internship, the student will perform three major tasks: 

(1) Depletion by a targeted approach (mutation or RNAi interference) of players 

regulating microtubules dynamic or spindle mechanic. 

(2) Acquisition of movies of embryos during the first cell division by fluorescence 

microscopy (microtubules dynamic: FRAP experiments on strain expressing tubulin tagged 

with fluorescent protein; spindle mechanic: movies to observe spindle pole and the 

chromosomes),  

(3) Analysis of microscopy images and data obtained using tools developed within the host 

team. 

 

This internship will allow the student to acquire skills in breeding, dissection and taking images on 

living samples (C. elegans nematode), in fluorescence microscopy (spinning disc microscopy, wide-

field microscopy and FRAP), in cell biology, in image and data analysis, and to improve English and 

teamwork skills. 

 
 

Contact : 

   Dr Jacques Pécréaux – jacques.pecreaux@univ-rennes1.fr  

    Dr Laurent Chesneau – laurent.chesneau@univ-rennes1.fr  

Team CeDRE (Leader : Dr Jacques Pécréaux : jacques.pecreaux@univ-rennes1.fr) 

Websites of the team and institute: https://igdr.univ-rennes1.fr/equipe-cedre 
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