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We are broadly interested in biological
phenomena that emerge when many
elements come together, such as the
continuous renewal of cellular tissues in
our adult body, the macroscopic flow of
cells during development, and the
dynamics of biological condensates that
are born and disappear within cells.
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Colective phenomena and theoretical
physics

Our body is a complex object made of a variety of
materials, but there are areas that can be
understood using the framework of physics if the
hierarchy of these materials can be successfully
isolated. In particular, the framework of many-body
physics, as the name implies, allows investigating
phenomena that emerge when many elements
come together, and have been useful in
understanding why macroscopic phenomena such
as phase transitions (e.g., water to ice) occur when
large numbers of molecules and electrons come
together. The framework of many-body physics is
particularly compatible with the collective cell
dynamics in tissues, the behavior of intracellular
condensates, and the kinetics of chromatin in the
nucleus. On the other hand, since there are many
circumstances unique to biology, conventional
models and concepts of physics dealing with
molecules and electrons may not be sufficient, and
it is considered necessary to develop theories that
extend into the non-equilibrium regime.
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Data acquisition, analysis, and extracting
hidden rules

Our goal is to create a theoretical framework that
encompasses biological phenomena, and we believe
that the shortest way to achieve this is to collect
high-quality data. In our laboratory, we mainly use
long-timelapse imaging and genetic manipulation
techniques to observe in detail the behavior of
collective  cell behavior and intracellular
condensates, as well as cell differentiation. Based
on the large amount of data obtained, we develop
methods to extract the rules behind the
phenomena and implement them using tools such
as image analysis and machine learning.

2 1 MREYAIVRRICEE B iR

RIKEN Center for Biosytems Dynamics Research

2-2-3 Minatojima-minamimachi, Chuo-ku,
Kobe, Hyogo 650-0047, Japan @331

Scan here for the lab’s website >>



