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Project summary:

Signals from the extracellular matrix (ECM) strongly
impact vital cell functions, but how such signals are
dynamically encoded and retrieved by cells is not clear.
This project postulates that the ECM, similar to DNA, can
serve as a medium for cells to store information via the
cell’s ability to alter the ECM’s mechanics and architecture.
By combining cutting-edge techniques in optogenetics,
tissue engineering and quantitative microscopy, we
recently demonstrated that cells regulate tissue formation
and mechanics by modulating the ECM.

The internship aims to study how exactly cells apply
forces to “write” information into the ECM. To this end, the
intern will engineer soft micropatterns to simultaneously
control cell shape and measure cell forces (Fig. 1.A). Using
photosensitive-contractile cells, these cell forces will be
manipulated by optogenetics (Fig. 1.B) and the resulting
changes in the ECM will be assessed by fluorescence
microscopy.

This internship will provide a highly interdisciplinary
training to the student, who will acquire skills in different
aspects of bioengineering, from materials science to
fundamental biology and microscopy.
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Fig. 1: Control of cell shape and
contractility. (A) Engineered
micropatterns allow control of cell shape,
which in turn regulates the cells’ “writing” in
the ECM. (B) Optogenetics enables
modulation of cell forces using light pulses.
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