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Biological systems can display different kinds of microstructure. For instance, molecules in
cells, cells in tissues, and organisms in their swarms are often arranged in a disordered manner.
Yet, there are also many examples of ordered microstructures (e.g. polar, nematic, or crystalline
- Figures D, E). The goal of this colloquium is to present the state of the art in understanding the
interplay between such microstructure and mechanics ranging from the single-molecule scale to
the scale of groups of organisms.

One example on the molecular scale are structural changes of certain proteins in response
to externally applied forces, which in turn facilitates binding of other proteins, an essential step
in the formation of cell adhesion complexes (Figure A). Another example is the emergence of the
crystalline structure of muscles, where  mechanics has been proposed to play an important role
(Figure B).  On the cellular and tissue scale,  cell  mechanics both adapts to external  structure
(Figure  C)  but  also  feeds  back  on  pattern  formation.  For  instance,  the  polarization  of  cell
aggregates  is  promoted  by  tissue  flows  created  by  cellular  interaction  forces  (Figure  D).
However, mechanics can also organize groups of living organisms.  For instance, star fish can
form  chiral  active  crystals,  whose  dynamics  is  determined  by  hydrodynamic  interactions
between individuals (Figure E).

The goal of this mini-colloquium is to exchange about the different ways in which
living matter can be organized by mechanics. How do structure and mechanics interact
with each other in living matter? Are there common principles that appear across the
different length scales? 


