M2 Intership
How cytoskeleton structure and dynamics impact cellular viscosity in cancer cells

The mechanical properties of cancer cells, and in particular their intracellular viscoelasticity, are
increasingly recognised as important indicators of cell physiology and cancer progression. While
cell stiffness has been extensively investigated, intracellular viscosity remains much less explored.
The experimental team of JF Berret at the UPCité use magnetic rotational spectroscopy (MRS) to
measure the viscoelastic properties of living cells at the intracellular scale. The method relies on
magnetic wires internalised by cells (see Figure). When an external magnetic field is applied, the
rotation of these wires probes the mechanical resistance of their local intracellular environment,
allowing us to quantify both viscous and elastic contributions [1]. Our preliminary results across
several cancer types indicate that intracellular viscosity is
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scale of the probe (micrometers), and therefore reflects the
dynamical microstructure of the cell: the cytoskeleton.

In this master, we aim to create an elastic dynamic model for the cytoskeleton components and
observe how its disordered connectivity -and dynamics- impacts the dynamic of the surrounding
cytoplasmic components (proteins and other macromolecules) [6] and hence the associated
viscosity.

The master candidate will work and will be directly supervised by F. Sterpone at the Laboratoire
de Biochimie Théorique at the IBPC in Paris. The work will advance in tight collaboration with the
experimental teams of JF Berret and M. Reffay at the Laboratoire Matiere et Systemes Complexes
at UPCité.

Candidates must sent a letter to Fabio STERPONE (fabio.sterpone@ibpc.fr)
https://sites.google.com/site/sterponefabio/home
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