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Jamology: analysis and solution for various kind of jams
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Traffic jam on motorways
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Jam prediction by crowd simulation
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Comprehensive analyses of the external cue and epigenomic modulators in browning of

fat cells

Traffic jam is a phenomenon that can be seen not only in cars, but
also in pedestrian flow and logistics, as well as in production lines
and in living organisms. "Jamology" analyses these phenomena
using mathematical physics in a cross-disciplinary manner, and try
to perform social practices in order to eliminate traffic congestion.
Fluid dynamics and stochastic processes are used for their modeling
to elucidate the mechanism of phase transition, and experiments
are also conducted to verify the theory. Research is being carried out
in collaboration with a wide range of relevant organizations to solve
jams on motorways, manage crowds at large-scale facilities and
improve the efficiency of logistics.
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Adaptation to Chronic cold stress via stepwise epigenetic mechanism

Understanding Lifestyle Diseases through Epigenomics

Obesity is a major cause of lifestyle diseases such as type 2 diabetes,
hypertension, and coronary artery disease. Our goal is to elucidate
the mechanisms of obesity and develop groundbreaking treatments
for lifestyle diseases by focusing on modifications to genes
(epigenomic changes) caused by environmental stimuli through
single-cell analysis, clinical data analysis, and central nervous system
manipulation.

Main research areas:

(1) Elucidating the epigenome that determines adipocyte
differentiation.

(2) Elucidating the mechanism by which cold stress induces beige
adipocytes specialized in fat decomposition.

(3) Elucidating the mechanism by which inherited epigenomes from
parents induce beige adipocytes.
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