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M2 research internship in Microtubule Dynamics

................... Regulation of microtubule dynamics and functions
................ 4-6 months in 2020, timing flexible
.................. https://science.institut-curie.org/team-janke
Supervisor ....... Carsten JANKE (Carsten.Janke@curie.fr; +33 169863127)
Address............ Institut Curie, Centre Universitaire, Bat. 110, 91405 Orsay FRANCE
............... M2 monthly stipend 500-600 €

......... PhD studentship at the SDSV (www.ed-sdsv.u-psud.fr) or the FdV
(https://cri-paris.org/fire) PhD programs

Internship project:
A role of the tubulin code in the making and breaking of microtubules

Context of research:

Microtubules are the key structural

. . Divergent microtubule assemblies in mammalian cells
determinants of every eukaryotic cell.

These filaments are unique in terms of Microtubules Microtubule assemblies in dividing cells
. . T Lo in neurons o

their mechanical flexibility and rigidity. meiotic spindle mitotic spindie

Microtubules can adapt numerous growth cone

different conformations in cells to
serve divergent functions (illustrated in
the figure). At the same time, they are
also rigid and strong filaments to bear
the load of a myriad of proteins
interacting with them.
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How are microtubules able to adapt
such a variety of structural
configurations in the cells?

Marginal-band microtubules
in blood platelets

The tubulin code is an emerging
mechanism that is expected to control dendrites
microtubule functions by altering their

biophysical and biochemical properties. The components of the tubulin code are different tubulin
genes that allow the expression of different tubulin isotypes, and posttranslational modifications of
tubulin.

Our team applies interdisciplinary approaches to understand how changes at the molecular level
translate into cellular and organism-level functions of microtubules. We have demonstrated that tubulin
posttranslational modifications are essential for the functions of nerve cells, cilia and flagella, and for
cell division. Defects in tubulin modifications lead to neurodegeneration and ciliary dysfunctions.

To understand the molecular processes underlying the tubulin code, we have now developed in
vitro reconstitution approaches based on TIRF microscopy to directly measure how different
tubulin isotypes and modifications contribute to the microtubule mechanics and dynamics.



The successful candidate will use these established assays to determine the role of tubulin isotypes
and posttranslational modifications on microtubules dynamics. This project is embedded in the work of
our team, and the student will receive close guidance from experienced postdocs and PhD students.
We want to understand how a highly critical characteristics of microtubules, their dynamic instability
and cold-sensitivity, is controlled by their composition and posttranslational modification.

Background of the candidate:

The successful candidate will have a background in either biophysics, biochemistry or cell biology,
preferably with some knowledge in cytoskeleton. Ideally, the successful candidate will apply for a PhD
studentship at two PhD programs and continue the project into a PhD.

How to apply?

Please send a motivation letter, CV, copies of transcripts (which lectures followed, grades and
ranking, level of English), and if possible reference letters to Carsten.Janke@curie.fr.
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