
Master’s internship proposal

Mechanics and immune cells

Laboratory: Institut Cochin
Team: DyCRIC (Dynamics of the Cytoskeleton-dependent Responses of Immune Cells)
Supervisor: Paolo Pierobon (paolo.pierobon@inserm.fr)

PhD thesis possiblity after internship: YES

A Master internship at the interface of physics and biology is available in the DyCRIC Lab
at Institut Cochin. 

Project:  Communication  between  cells  in
organs  can  be  perturbed  by  external  flows,
tissue  deformations  and  cell  motility.  We  are
interested  in  understanding  how  mechanics
impacts  on  cell-cell  communication when
mounting an immune response. In particular we
will  study  the  capture  of  antigen  by  B
lymphocyte (an event dominated by mechanics).

Internship:   You will use in-vitro approaches to
quantify and study the  response of the single
cell  to  mechanical  perturbations: we  will
assess  this  by  measuring  forces  and  cell
response  (polarization,  antigen  extraction,
cytoskeleton  rearrangement)  in  two  different
geometry: planar (on gels, forces measured by traction force microscopy) and lateral (in
microfluidic trapping device, force measured by deformation of an oil droplet). Shear and
compressive flows will be applied to perturb the interaction of the cell with the substrate.  

Skills required:  Students are expected to have some experience in imaging and at the
bench, and to love quantitative approaches, image analysis and interdisciplinary research.

The project is led by Paolo Pierobon (biophysicist, Institut Cochin) in strong collaboration
with J. Fattaccioli (chemist, ENS/IPGG), E. Donnadieu (immunologist, Institut Cochin), and
J.F. Rupprecht (CENTURI, theoretical physicist) and is supported by ANR IMPerIS (2021).
Applicants should send their CV and a motivation letter to p  aolo.p  ierobon@  inserm  .fr  

Check our recent publications:
https://elifesciences.org/articles/78330
https://www.biorxiv.org/content/10.1101/2021.12.22.473360v4

LEFT:  Experimental  setup:  B  cells  on gel  (top)  and in
microfluidic  trap  (bottom):  forces  can  be  assessed  by
traction  force  microscopy  (top)  and  oil  droplet
deformation  (bottom).  RIGHT:  perturbation  in  the  two
geometries:  the  interaction  with  the  antigen  carrying
droplet will be implemented by shear (top) or compressive
flow (bottom).
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