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Abstract

Collective cell dynamics refers to the process of many cells acting as a cohesive group, with
each individual adjusting and synchronizing its dynamics with that of its neighbours. Many
important physiological processes, including embryonic development, organogenesis,
regeneration, and wound healing require tens of cells to coordinate their actions in such a
way that they essentially act as a single entity or a collective. However, the governing rules
underlying many of these collective processes remain elusive. To this end, in search for a set
of general principles and systematic behaviours, which may be rather simple, we are
resorting to a physicist’s approach and asking how mechanical forces exerted at cell-cell and
cell-matrix junctions influence the cellular dynamics at collective length-scale. In our group,
we specifically aim to reveal the underlying biophysical dynamics as well as the molecular
mechanisms that enable the cell collectives to coordinate their movements, to orchestrate
their decision to proliferate, and to execute the removal of a mutated and potentially
oncogenic population.
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