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In this research, | studied mass-conserving reaction-diffusion systems which

are mathematical models for the polarity formation of cells. First, | investigated the dynamics of
a localized unimodal pattern in mass-conserving reaction-diffusion systems, and provided
mathematical characterizations of the motion of the localized unimodal pattern. Next, I investigated
the oscillatory dynamics and bifurcation structure of a mass-conserving reaction-diffusion system
with bistable nonlinearity, and showed that it exhibits four different spatiotemporal patterns
including two types of oscillatory patterns, My research was based on a joint work with Professors
Hirofumi lzuhara (Miyazaki),Sungrim Seirin-Lee (Kyoto) and Shin-Ichiro Ei (Hokkaido), and my results
were published in Chaos, vol.27 (2017), SIAM Journal on Applied Mathematics, vol.78 (2018) and
Journal of Mathematical Biology, vol.84 (2022).



slow-fast limit
cycle

M. Kuwamura and H. Izuhara,

Diffusion-driven destabilization of spatially homogeneous limit cycles in reaction-diffusion
systems,

Chaos, vol.27, 033112 (2017)



M. Kuwamura, S.-S. Lee, S.-I. Ei,
Dynamics of localized unimodal patterns in reaction-diffusion systems for cell polarization

by extracellular signaling,
SIAM Journal on Applied Mathematics, vol.78, pp.3238-3257 (2018)

AUTO
Mori,Jilkine,Edelstein-Keshet

Mori,Jilkine,Edelstein-Keshet

M. Kuwamura, H. lzuhara, S.-1. Ei,
Oscillations and bifurcation structure of reaction-diffusion model for cell polarity formation,

Journal of Mathematical Biology, vol.84, article no.22 (2022)



3 3 0 0

Masataka Kuwamura, Hirofumi lzuhara, Shin-ichiro Ei 84

Oscillations and Bifurcation Structure of Reaction-Diffusion Model for Cell Polarity Formation 2022

Journal of Mathematical Biology 22, 1-26
DOl

10.1007/s00285-022-01723-5

Masataka Kuwamura, Sungrim Seirin-Lee, Shin-ichiro Ei 78

Dynamics of localized unimodal patterns in reaction-diffusion systems for cell polarization by 2018

extracellular signaling

SIAM Journal on Applied Mathematics 3238-3257
DOl

10.1063/1.4978924

Masataka Kuwamura, Hirofumi lzuhara 27

Diffusion-driven destabilization of spatially homogeneous limit cycles in reaction-diffusion 2017

systems

Chaos

033112-1, 13

DOl
10.1063/1.4978924

polarity oscillations wave-pinning

2022

2022




MIMS

2020

OCAMI B

2020

Masataka Kuwamura

Dynamics of localized patterns in reaction-diffusion systems for cell polarization by extracellular signaling

The 43rd Sapporo Symposium on Partial Differential Equations

2018

2017




Masataka Kuwamura, Hirofumi lzuhara

Diffusion-driven destabilization of a spatially homogeneous limit cycle in reaction-diffusion systems

JSMB2016

2016




