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Alexandre Kabla1,a, Benôıt Ladoux2,b, and Jean-Marc Di Meglio3,c

1 Mechanobiology and Soft Matter Group, Department of Engineering, University of Cambridge, Cambridge, UK
2 Cell Adhesion and Mechanics Group, Institut Jacques Monod, CNRS and Université Paris Cité, Paris, France
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Mechanical constraints are recognized as a key regu-
lator of biological processes, from molecules to organ-
isms, throughout embryonic development, tissue regen-
eration and in situations of physiological regulation and
pathological disturbances. The study of the influence of
these physical constraints on living tissues, in particu-
lar on cells, and on organisms of the plant and animal
kingdoms, has been the object for a decade of impor-
tant works carried out at the interface between biol-
ogy, physics and mechanics, constituting a new disci-
pline:mechanobiology .

Tissues are living complex systems composed of a
large number of cells, which confer to them their out-
of-equilibrium behaviour. Cells within tissues exhibit
heterogeneous properties in terms of shape, adhesion
and dynamics. Such active materials give rise to emer-
gent properties that include phase transitions, active
turbulence and active nematic structures. The dynam-
ics of multicellular assemblies thus rely on mechanical
properties that often differ from the ones observed in
passive materials and instruct biological functions such
as growth, migration and assembly.
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This Topical Issue presents a collection of contribu-
tions at the cutting edge of research in tissue mechanics.

The rich variety of subjects—epithelia submitted to
different mechanical, geometrical or topological con-
straints, collective and cellular dynamics in cell clusters
and organoids, embryology, theory of active motions
mediated by topological defects, new methods of anal-
ysis—reflects the current intense activity of the bio-
physics community in this domain.

We hope that these contributions will build a bridge
between these fundamental approaches and will present
the impact of physical principles on the regulation of
biological tissues.
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