Q)]
2019 2022

Control of Mechano-signalling Evoked by Hydrostatic Pressure and Its Application
to Tissue Engineering

Ushida, Takashi

34,310,000

Ras
Ras
(mRNA, miRNA, LincRNA)

MPa

Hydrostatic pressure is known one of the physical stimulations which are
physiologically loaded to articular chondrocytes. This research tried to verify which kinds of
intracellular signals are evoked by hydrostatic pressure loading, then how gene expressions are
changed, and how hydrostatic pressure loading promotes articular cartilage regeneration.

For those purposes, we tried to verify whether Ras might be activated by hydrostatic pressure in
vitro conditions, then we found the possibility that Ras itself is activated without any upper
stream signals. Additionally, we found gene families (mRNA, miRNA, IincRNA) responding to
hydrostatic pressure loading through transcriptome analysis. Then, we developed a system where
chondrocytes can be simultaneously loaded with hydrostatic pressure and compressive stress. The
system could design quasi-optimal conditions of physical stimulations adequate for articular
cartilage regeneration.



80 20

Y B U Tid, ~50 MPalZiWTT AR F— A, £LT~100 MPa

50 MPa
(—20 MPa) (—50 MPa)
Ras-ERK
mRNA, miRNA RNA
in vitro
in vivo
ERK ERK
Ras in vitro

(mRNA, miRNA, 1incRNA)



MRNA, miRNA

RNA
in vitro
ICRS
ERK
ERK
ERK
Ras in vitro
Ras FRET Raichu Ras
Raichu
Ras Raichu CFP  YFP
GFP Raichu
CFP  YFP mRaichu mRaichu Raichu CFP  YFP
Ras Ras
0—~18 MPa
Ca2+

(mRNA, miRNA, TincRNA)

ras

IncRNA, miRNA

MiRNA



in vitro

in vivo



24 23 1 6

Minki Chang, Kevin Montagne, Yuma Omuro, Masashi Yasuno, Noriyasu Masumoto, Takashi Ushida, 28(1)

Katsuko S Furukawa

Alternative Model to Animal Experiments by Reproducing the Physical Environment of Living 2023

Cartilage

AATEX 1-7
DOl

10.11232/aatex.28.1

Minki Chang , Kevin Montagne , Katsuko S Furukawa , Takashi Ushida, 41(7)

Intracellular calcium ion transients evoked by cell poking independently of released autocrine 2023

ATP in Madin-Darby canine kidney cells

Cell Biochem Funct 845-856
DOl

10.1002/cbf.3834.

Minki Chang, Yosuke Takahashi, Kyosuke Miyahira, Yuma Omuro, Kevin Montagne, Ryusei Yamada, 14

Junki Gondo, Yu Kambe, Masashi Yasuno, Noriyasu Masumoto, Takashi Ushida, Katsuko S. Furukawa

Simultaneous Hydrostatic and Compressive Loading System for Mimicking the Mechanical 2023

Environment of Living Cartilage Tissue

micromachines e1632
DOl

10.3390/mi 14081632

Hiroaki Sako, Mohieldin Youssef , Olga Elisseeva, Takayuki Akimoto, Katsuhiko Suzuki, Takashi Jul 26

Ushida, Tadashi Yamamoto

microRNAs slow translating ribosomes to prevent protein misfolding in eukaryotes 2023

EMBO J e112469
DOl

10.15252/embj .2022112469.




Dongzhe Wang, Narintadeach Charoensombut, Kinyoshi Kawabata, Tsuyoshi Kimura, Akio Kishida,
Takashi Ushida, Katsuko S. Furukawa

10(7)

Effect of pressure conditions in uterine decellularization using hydrostatic pressure on 2023
structural protein preservation
Bioengineering e8l4
DOl
10.3390/bioengineering10070814
Kun Fang, Stefan Mueller, Motoki Ueda, Yasuhiro NAKAGAWA, Katsuko Furukawa, Takashi 11 (38)
Ushida, Toshiyuki lkoma and Yoshihiro Ito
Cyclic stretch modulates cell morphology transition under geometrical confinement by covalently 2023
immobilized gelatin
Journal of Materials Chemistry B 9155-9162
DOl
10.1039/d3th00421j
Hamahashi Kosuke Toyoda Eriko Ishihara Miya Mitani Genya, Sato Masato 7
Polydactyly-derived allogeneic chondrocyte cell-sheet transplantation with high tibial 2022
osteotomy as regenerative therapy for knee osteoarthritis
npj Regenerative Medicine -
DOl
10.1038/s41536-022-00272-1
Koichiro Maki, Michele M. Nava, Clementine Villeneuve, Minki Chang, Katsuko S. Furukawa, 134 (2
Takashi Ushida, Sara A. Wickstrom
Hydrostatic pressure prevents chondrocyte differentiation through heterochromatin remodeling 2021
Journal of Cell Science JCs247643

DOl
10.1242/jcs. 247643




Narintadeach Charoensombut, Kinyoshi Kawabata, Jeonghyun Kim, Minki Chang, Tsuyoshi Kimura,
Akio Kishida, Takashi Ushida, Katsuko S Furukawa

Jan;133(1)

Internal radial perfusion bioreactor promotes decellularization and recellularization of rat 2022
uterine tissue
Journal of Bioscience and Bioengineering 83-88
DOl
10.1016/j . jbiosc.2021.09.007
, 1u®
2021
Surgical Technique 117-121
DOl
41
PLC-1P3 FRET 2020
283 286
DOl
JEONG Heonuk YANG Xiaoguang PEI Zihan USHIDA Takashi FURUKAWA Katsuko S. 15
Osteogenic differentiation of murine mesenchymal stem cells by combination of surface 2020
topography and uniaxial stress
Journal of Biomechanical Science and Engineering 20 00009

DOl




Heonuk Jeong, Xiaoguang Yang, Takashi Ushida, Katsuko S Furukawa

41

Suppressed osteogenic differentiation of murine mesenchymal stem cell by narrow microgrooves. 2020

Japanese Journal of Clinical Biomechanics 293 298
DOl

Wenjing Huang, Hikaru Sasaki, Katsuko S Furukawa, and Takashi Ushida 41

A mismatch between local chondrocyte death and mechanical properties of porcine articular 2020

cartilage exposed to injurious compression.

Japanese Journal of Clinical Biomechanics 305 312
DOl

Kim Jeonghyun Ushida Takashi Montagne Kevin Hirota Yasushi Yoshino Osamu Hiraoka 10

Takehiro Osuga Yutaka Furuakwa Katsuko S.

Acquired contractile ability in human endometrial stromal cells by passive loading of cyclic 2020

tensile stretch

Scientific Reports 9014
DOl

10.1038/s41598-020-65884-3

Takizawa Daichi Sato Masato Okada Eri Takahashi Takumi Maehara Miki Tominaga Ayako Sogo 14(9)

Yasuyuki Toyoda Eriko Watanabe Masahiko

Regenerative effects of human chondrocyte sheets in a xenogeneic transplantation model using 2020

immune- deficient rats

Journal of Tissue Engineering and Regenerative Medicine 1296-1306

DOl
10.1002/term.3101




Toyoda Eriko Maehara Miki Watanabe Masahiko Sato Masato 22

Candidates for Intra-Articular Administration Therapeutics and Therapies of Osteoarthritis 2021

International Journal of Molecular Sciences 3594 3594
DOl

10.3390/ijms22073594

Maehara Miki Toyoda Eriko Takahashi Takumi Watanabe Masahiko Sato Masato 22

Potential of Exosomes for Diagnosis and Treatment of Joint Disease: Towards a Point-of-Care 2021

Therapy for Osteoarthritis of the Knee

International Journal of Molecular Sciences 2666 2666
DOl

10.3390/i jms22052666

Umeki N, Shibata K, Noguchi TQP, Hirose K, Sako Y, Uyeda TQP 9

K3361 mutant actin alters the structure of neighboring protomers in filaments and reduces 2019

affinity for actin-binding proteins.

Sci Rep 5353
DOl

10.1038/s41598-019-41795-w.

Tsujioka M, Uyeda TQP, lwadate Y, Patel H, Shibata K, Yumoto T, Yonemura S. 14

Actin-binding domains mediate the distinct distributions of two Dictyostelium talins through 2019

different affinities to specific subsets of actin filaments during directed cell migration

PLoS One e0214736
DOl

10.1371/journal .pone.0214736




Wenjing Huang, Minami Nagasaka, Katsuko S. Furukawa , Takashi Ushida 142(6)

Local Strain Distribution and Increased Intracellular Ca2+ Signaling in Bovine Articular 2020

Cartilage Exposed to Compressive Strain.

Journal of Biomechanical Engineering 061008-1 9
DOl

10.1115/1.4045807

Stefan Mueller, Motoki Ueda, Takashi lIsoshima, Takashi Ushida, Yoshihiro Ito 8

Stretching of fibroblast cells on micropatterned gelatin on silicone elastomer 2020

Journal of Materials Chemistry B 416-425
DOl

oyoda E, Sato M, Takahashi T, Maehara M, Nakamura Y, Mitani G, Takagaki T, Hamahashi K, 10

Watanabe M

Multilineage-differentiating stress-enduring (Muse)-like cells exist in synovial tissue 2019

Regenerative Therapy 17-26
DOl

Nonaka K, Kawaguchi Y, Watanabe M 21(1)

Transcriptomic and Proteomic Analyses Reveal the Potential Mode of Action of Chondrocyte Sheets 2019

in Hyaline Cartilage Regeneration.

International Journal of Moleculer Sciences E149

DOl




33 5 9

HP dissociates Ras-GAP complex and releasing from transient HP enhances Ras activation

61

2023

in vitro measurement of Ras activity under hydrostatic pressure

34

2022

Ras activity measurement under hydrostatic pressure using improved Raichu

60

2022

21

2021 2022




Establishment of in vitro system to measure Ras activity under hydrostatic pressure

59

2021

Minki Chang, Yuma Omuro, Yosuke Takahashi, Kyosuke Miyahira, Noriyasu Masumoto, Masashi Yasuno, Takashi Ushida, Katsuko S.
Furukawa

Effect ofcombined stimulation of uniaxial compressive stress and hydrostatic pressure on a three-dimensional cartilage
damage model

The 11th Asian-Pacic Conference on Biomechanics

2021
, Nava Michele, Villeneuve Clementine, , , , Wickstrom Sara
33
2021
33

2021




Charoensombut Narintadeach, , Ushida Takashi, Furukawa Katsuko

DNAse

33

2021

Narintadaech Charoensombutl, Dongzhe Wang, Kinyoshi Kawabata, Jeong Hyun Kim, Tsuyoshi Kimura, Akio Kishida, Takashi Ushida,
Katsuko S. Furukawa

Enzymatic high hydrostatic pressure for uterine tissue decellularization

TERMIS 6th World Congress

2021

Dongzhe WANG, Narintadeach CHAROENSOMBUT, Tsuyoshi KIMURA, Akio KISHIDA, Takashi USHIDA, Katsuko FURUKAWA

Study of the effects of pressure conditions in high hydrostatic pressure uterine decellularization

The 11th Asian-Pacic Conference on Biomechanics

2021

1.Takahashi T, Uchiyama R, Okada E, Toyoda E, Maehara M, Kawaguchi Y, Morioka M, Yamashita A, Akamatsu T, Tsumaki N,
Watanabe M, Sato M

Cell surface markers expressed by autologous and allogeneic chondrocyte sheets.

ISSCR/JSRM 2021 Tokyo International Symposium

2021




19

2021

36

2021

2021

Cell Therapy - 0A

APS

Knee Osteotomy and Joint Preservation

2021




21

2021 2022
21
2021 2022

Narintadeach Charoensombut

Reducing pressure promotes in vivo regeneration of high hydrostatic pressure decellularized uterine

20

2021

Narintadeach Charoensombut

Enzymatic-high hydrostatic pressure for fabrication of decellularized esophagus and intestine scaffold

20

2021




Sato M

Regenerative medicine through the transplantation of chondrocyte sheets for the treatment of osteoarthritis of the knee

JOSKAS-JOSSM2020

2020

Sato M

Regenerative medicine for the treatment of osteoarthritis of the knee

JAPAN HEALTHCARE UPDATE CONFERENCE

2021

19

2020

19

2020




93

2020

49

2020

PRP  APS 0A

33

2021

Naoki Hosokawa, Masahiro Kuragano, Keitaro Shibata, Taro Q.P. Uyeda, Kiyotaka Tokuraku

Direction of the cooperative cluster formation of fimbrin along actin filaments

57

2019




Yosuke Yamazaki, Taro QP Uyeda

Self-regulatory mechanisms for the segregation of actin binding proteins on actin network

57

2019

Tenji Yumoto, Taro QP Uyeda

Establishment of observation system to evaluate whether two different actin binding proteins bind to actin mutually or
accommodative

57

2019

Sato M

reatment of knee osteoarthritis with the APS Kit: the Japanese experience

1CRS2019

2019

Okada E, Sato M, Maehara M, Toyoda E, Takahashi T, Watanabe A, Shirasuna S, Wasai S, Akamatsu T, Watanabe M

Evaluation of Allogeneic Chondrocytes Derived from Polydactyly Surgery for the Regenerative Treatment of Knee Joint
Cartilage.

7th Asian Biomaterials Congress (ABMC)

2019




Maehara M, Sato M, Toyoda E, Takahashi T, Okada E, Akamatsu T, Matsumura K, Suong-Hyu S, Nagashima H, Watanabe M

Articular cartilage regeneration using polydactyly-derived chondrocyte sheets cryopreserved by vitrification method.

Tissue Engineering and Regenerative Medicine International Society Asia Pacific Chapter (TERMIS-AP)

2019

, 2020

232

(Uyeda Taro)

(90356551) (32689)

(Furukawa Katsuko)

(90343144) (12601)

(Ito Yuzuru)

(30500079) (12102)




(Sato Masato)

(10056335)

(32644)




