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Comprehensive analysis of network systems learned from cells that sense
environmental differences
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o _ In this research project, we aimed to elucidate the information transfer
characteristics of various biochemical reaction networks and to elucidate the mechanism of stimulus

information discrimination by combining networks, based on numerical simulations and informatics
analysis. We first investigated the information transfer characteristics of simple networks, and
then focused on information transfer in systems with complex networks. Furthermore, we studied
network reconstruction driven by spontaneous interactions among elements. Through these studies, we

were able to follow the spontaneous formation process of information transfer and network structure
in the biological systems.



PC12
ERK
EGF

NGF
NGF

EGF

MAPK

ERK

ERK

1 bit

Cheong [2]

(1



NMDA

Tottori et al. Biophys. J.

2019
01
1
Tottori et al. Phys Rev. E 2019
Ohara et al. J. Phys. Soc. Jpn 2020
4 Nakanishi

etal. J. Phys. Soc. Jpn 2022

Wada, et al, Cell Rep. 2020 , Kokaiji, Sci. Signal. 2020 ,
Hoshino et al. iScience 2020 , Kokaji et al. Sci. Signal. 2020 , Egami et al. iScience
2020 , Fujita et al. npj Syst. Biol. Appl. 2022
Fujii etal. npj Syst. Biol. Appl.
2019 Kaneshige et al. PLoS One 2020 Watanabe et al. Genes to Cells 2022
Nakahata et al. Biophys. PhysicoBiol. 2022 2019



15 15 1 10

Fujita Suguru Karasawa Yasuaki Fujii Masashi Hironaka Ken-ichi Uda Shinsuke Kubota 8

Hiroyuki Inoue Hiroshi Sumitomo Yohei Hirayama Akiyoshi Soga Tomoyoshi Kuroda Shinya

Four features of temporal patterns characterize similarity among individuals and molecules by 2022

glucose ingestion in humans

npj Systems Biology and Applications 1-16
DOl

10.1038/s41540-022-00213-0

Nakanishi Taito Fujii Masashi Awazu Akinori 91

Self-Organization of Diverse Directional Hierarchical Networks in Simple Coupled Maps with 2022

Connection Changes

Journal of the Physical Society of Japan 023801.1-4
DOl

10.7566/JPSJ.91.023801

Watanabe Kaichi Yasui Yuhei Kurose Yuta Fujii Masashi Yamamoto Takashi Sakamoto Naoaki -

Awazu Akinori

Partial exogastrulation due to apical-basal polarity of F-actin distribution disruption in sea 2022

urchin embryo by omeprazole

Genes to Cells 1-17
DOl

10.1111/gtc.12934

D. Aoki, A. Awazu, M. Fujii, J. Uewaki, M. Hashimoto, N. Tochio, T. Umehara, S. Tate 432

Ultrasensitive Change in Nucleosome Binding by Multiple Phosphorylations to the Intrinsically 2020

Disordered Region of the Histone Chaperone FACT

Journal of Molecular Biology 4637 4657

DOl
10.1016/j . jmb.2020.06.011




N. Matsuda, K. Hironaka, M. Fujii, T. Wada, K. Kunida, H. Inoue, M. Eto, D. Hoshino, Y. 8

Furuichi, Y. Manabe, N. L. Fujii, H. Noji, H. Imamura, S. Kuroda

Monitoring and mathematical modeling of mitochondrial ATP in myotubes at single-cell level 2020

reveals two distinct population with different kinetics

Quantitative Biology 228 237
DOl

10.1007/s40484-020-0211-8

T. Wada, K. Hironaka, M. Wataya, M. Fujii, M. Eto, S. Uda, D. Hoshino, K. Kunida, H. Inoue, H. 32

Kubota, T. Takizawa, Y. Karasawa, H. Nakatomi, N. Saito, H. Hamaguchi, Y. Furuichi, Y. Manabe,

N. L. Fujii, S. Kuroda

Single-Cell Information Analysis Reveals That Skeletal Muscles Incorporate Cell-to-Cell 2020

Variability as Information Not Noise

Cell Reports

108051 108051

DOl
10.1016/j .celrep.2020.108051

D. Hoshino, K. Kawata, K. Kunida, A. Hatano, K. Yugi, T. Wada, M. Fujii, T. Sano, Y. Furuichi, 23
Y. Manabe, Y. Suzuki, N. L. Fujii, T. Soga, S. Kuroda
Trans-omic Analysis Reveals ROS-Dependent Pentose Phosphate Pathway Activation after High- 2020

Frequency Electrical Stimulation in C2C12 Myotubes

iScience

101558 101558

DOl
10.1016/j . isci.2020.101558

A. Ohara, M. Fujii, A. Awazu

89

Spontaneous Organizations of Diverse Network Structures in Coupled Logistic Maps with a Delayed
Connection Change

2020

Journal of the Physical Society of Japan

114801 114801

DOl
10.7566/JPSJ.89.114801




T. Kokaji, A. Hatano, Y. Ito, K. Yugi, M. Eto, S. Ohno, M. Fujii, K. Hironaka, R. Egami, H. 13

Inoue, S. Uda, H. Kubota, Y. Suzuki, K. lkeda, M. Arita, M. Matsumoto, K. I. Nakayama, A.

Hirayama, T. Soga, S. Kuroda

Transomics analysis reveals allosteric and gene regulation axes for altered hepatic glucose- 2020

responsive metabolism in obesity

Science Signaling eaaz1236
DOl

10.1126/scisignal .aaz1236

R. Egami, T. Kokaji, A. Hatano, K. Yugi, M. Eto, K. Morita, S. Ohno, M. Fujii, K. Hironaka, S. 24

Uematsu, A. Terakawa, Y. Bai, Y. Pan, T. Tsuchiya, H. Ozaki, H. Inoue, S. Uda, H. Kubota, Y.

Suzuki, M. Matsumoto, K.l. Nakayama, A. Hirayama, T. Soga, S. Kuroda

Trans-omic analysis reveals obesity-associated dysregulation of inter-organ metabolic cycles 2021

between the liver and skeletal muscle

iScience

102217 102217

DOl
10.1016/j . isci.2021.102217

L. A. Broadfield, J. A. G. Duarte, R. Schmieder, D. Broekaert, K. Veys, M. Planque, K. Vriens, 81

Y. Karasawa, F. Napolitano, S. Fujita, M. Fujii, M. Eto, B. Holvoet, R. Vangoitsenhoven, J.

Fernandez-Garcia, J. van Elsen, J. Dehairs, J. Zeng, J. Dooley, R. Alba Rubio, J. van Pelt et

al.

Fat Induces Glucose Metabolism in Nontransformed Liver Cells and Promotes Liver Tumorigenesis 2021

Cancer Research 1988 2001
DOl

10.1158/0008-5472 .CAN-20-1954

Tottori Takehiro Fujii Masashi Kuroda Shinya 100

Robustness against additional noise in cellular information transmission 2019

Physical Review E 42403

DOl
10.1103/PhysRevE.100.042403




Fujii Masashi Murakami Yohei Karasawa Yasuaki Sumitomo Yohei Fujita Suguru Koyama 5

Masanori Uda Shinsuke Kubota Hiroyuki Inoue Hiroshi Konishi Katsumi Oba Shigeyuki Ishii

Shin Kuroda Shinya

Logical design of oral glucose ingestion pattern minimizing blood glucose in humans 2019

npj Systems Biology and Applications 31
DOl

10.1038/s41540-019-0108-1

Tottori Takehiro Fujii Masashi Kuroda Shinya 116

NMDAR-Mediated Ca2+ Increase Shows Robust Information Transfer in Dendritic Spines 2019

Biophysical Journal 1748 1758
DOl

10.1016/j .bpj .2019.03.030

Kaneshige Yukito Hayashi Fumio Morigaki Kenichi Tanimoto Yasushi Yamashita Hayato Fujii 15

Masashi Awazu Akinori

Affinity of rhodopsin to raft enables the aligned oligomer formation from dimers: Coarse- 2020

grained molecular dynamics simulation of disk membranes

PLOS ONE e0226123
DOl

10.1371/journal .pone.0226123

36 0 1

Simulations of structural dynamics of nuclear speckle

2021

2021




Spontaneous Network Organizations of Dynamic-Plastic Network System with Spatial Local Interactions

2021

2021

Mathematical model of chromosome dynamics of budding yeast in response to double strand break

2021
2021
2

2021
2021
ES

2021

2021




2021

2021
2021
2021
DNA
2021
2021
2021

2021




ES

2021

2021

2021
2021

DNA

2021
2021

2021

2021




2020

2020

2020
2020
ArsinsC DNA

2020

2020

2020

2020




ES

2020
2020
DNA
2020
2020
ArsinsC DNA
2020
2020
logistic
2020

2020




ES

38

2020

DNA

38

2020

S. Fujita, Y. Karasawa, M. Fujii, K. Hironaka, S. Uda, K. Ohashi, Y. Sumitomo, A. Hirayama, T. Soga, S. Kuroda

"Time-series analysis of the concentration changes of human blood metabolites and hormones after oral glucose ingestion"

The 20th International Conference on Systems Biology

2019

2019

2019




2019

2019
2019
2019
2019
NENLIS
2019

2019




2019

2019

2019

2019

2019

2019

2019

2019




NENLIS

2019

2019

2020

2020

59

2019

https://home.hiroshima-u.ac.jp/~mafujii/publications/

http://seeds.office.hiroshima-u.ac. jp/profile/ja.97d67139c50eelb6520e17560c007669 . html




(Tottori Takehiro)

(Kuroda Shinya)

(Awazu AKinori)

(Fujita Suguru)

(Wada Takumi)

(Ohara Amika)

(Nakanishi Taito)







