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Role of adhesion and extracellular matrix on tissue rheology

During animal morphogenesis, large-scale cell movements occur, involving the rearrangement, as
well as the segregation of cell populations. Such phenomena as cell sorting and mutual tissue
spreading have been identified with the behaviors of immiscible liquids (1). It has been proposed that
tissues actually behave as liquids and possess a characteristic surface tension, a viscosity,... (2-4). But
how is tissue surface tension generated? Different hypothesis have been proposed to explain how
mesoscopic cell properties such as cell-cell adhesion and contractility of cell interfaces may underlie
tissue surface tension (5). In this internship we would like to explore the role of the adhesion
strength and the one of the extracellular matrix on tissue surface tension.

Cellular aggregates represent a model system for biological tissues in which cell adhesion may be
trigger as well as the expression of extracellular matrix. By incorporating magnetic nanoparticles in
cells we add to them magnetic properties without modifying their biological capacities and we are
able to drive them wherever we need to form spheroids of controlled size and shape as well as to
stimulate them at will using external magnets to explore their rheological properties (6).
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Magnetic flattening of cellular aggregates to measure tissular surface tension (6)

This internship at the crossroads of soft matter and cellular biology will focus on establishing
correlations between mesoscopic cellular properties and macroscopic tissular parameters.
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