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The original one-year schedule was extended by four months, and research on
ischemia-reperfusion injury was conducted using the organ-on-a-chip in the laboratory of Professor
Donald E. Ingber of the Wyss Institute at Harvard University. | acquired techniques for
organ-on-a-chip research and formed an international research network.

After returning to Japan, my research team succeeded in developing a human heart-on-a-chip using
human iPS-derived cardiomyocytes under co-culture with human fibroblasts and human vascular

endothelial cells.

Furthermore, we succeeded in knocking out TRPM4 channels in human iPS cells by genome editing using
CRISPR/Cas9. This paved the way for investigating the involvement of this channel in the development

of myocardial infarction.

TRPM4

iPS

CRISPR/Cas9




TRPM4
[1, 2]

Wyss Institute organ-on-a-chip

1 heart-on-a-chip

TRPM4

1) WyssInstitute
2) iPS

(3]
3)
4)

5) TRPM4 CRISPR
TRPM4 iPS

6)

7
I

I

B. C. bottom

1 4 Wyss Ingtitute  Donald E.
Ingber



CBI
[4] [5] International Conference of Microfluidics,

Nanofluidics and Lab-on-a-Chip (H1[E - ZE41) [6]

CRISPR/Cas9 iPS
TRPM4
TRPM4
HO9c2
TRPM4 2
[7, ]
3 iPS
1 4 2 12
3 3
ETH Zirich
Micromachines thematic issue
TRPM4

TRPM4

#: equal contribution, *: corresponding author

1.

Wang F, Takahashi K* *, Piao H, Qu P, Naruse K. 9-Phenanthrol, a TRPM4 inhibitor, protects isolated rat
hearts from ischemiareperfusion injury. PL0oS One. 2013 Jul 25;8(7):€70587. doi:
10.1371/journal .pone.0070587. PMID: 23936231; PMCID: PMC3723883.

Piao H*, Takahashi K* *, Yamaguchi Y, Wang C, Liu K, Naruse K. Transient receptor potential melastatin-4
is involved in hypoxia-reoxygenation injury in the cardiomyocytes. PLoS One. 2015 Apr 2;10(4):e0121703.
doi: 10.1371/journal.pone.0121703. PMID: 25836769; PMCID: PMC4383534.

Matsuda Y, Takahashi K*, Kamioka H, Naruse K. Human gingival fibroblast feeder cells promote maturation
of induced pluripotent stem cells into cardiomyocytes. Biochem Biophys Res Commun. 2018 Sep
10;503(3):1798-1804. doi: 10.1016/j.bbrc.2018.07.116. Epub 2018 Jul 27. PMID: 30060947.

. CBI 2020 .2020 10 27  (online).

. Development of a model of human heart using organ-on-a-chip. 60
2021 6 16  (online).

Takahashi K. Development of heart-on-a-chip using endothelia cells, fibroblasts, and iPS-derived
cardiomyocytes. The 3rd International Conference of Microfluidics, Nanofluidics and Lab-on-aChip. July



2021 (Shenzhen) (online) (invited)

Wang C, Chen J, Wang M, Naruse K, Takahashi K*. Role of the TRPM4 channel in mitochondrial function,
calcium release, and ROS generation in oxidative stress. Biochem Biophys Res Commun. 2021 (accepted)

Wang C, Maeda M, Chen J, Wang M, Naruse K, Takahashi K*. Production of TRPM4 knockout cell line
using rat cardiomyocyte H9c2. MethodsX. 2021 (accepted). doi: 10.1016/j.mex.2021.101404. Epub 2021 May



8 8 4 8

Wang C, Chen J, Wang M, Naruse K, Takahashi K

Role of the TRPM4 channel in mitochondrial function, calcium release, and ROS generation in 2021

oxidative stress

Biochem Biophys Res Commun -
DOl

Wang C, Maeda M, Chen J, Wang M, Naruse K, Takahashi K -

Production of TRPM4 knockout cell line using rat cardiomyocyte H9c2 2021

MethodsX -
DOl

10.1016/j .mex.2021.101404

Liang Yin, Wang Mengxue, Wang Chen, Liu Yun, Naruse Keiji, Takahashi Ken 22

The Mechanisms of the Development of Atherosclerosis in Prediabetes 2021

International Journal of Molecular Sciences 4108 4108
DOl

10.3390/ijms22084108

Wang Mengxue, Liu Yun, Liang Yin, Naruse Keiji, Takahashi Ken 8

Systematic Understanding of Pathophysiological Mechanisms of Oxidative Stress-Related 2021

Conditions?Diabetes Mellitus, Cardiovascular Diseases, and Ischemia?Reperfusion Injury

Frontiers in Cardiovascular Medicine

DOl
10.3389/fcvm.2021.649785




Liu Yun, Liang Yin, Wang Mengxue, Wang Chen, Wei Heng, Naruse Keiji, Takahashi Ken

Model of Ischemic Heart Disease and Video-Based Comparison of Cardiomyocyte Contraction Using 2020
hiPSC-Derived Cardiomyocytes
Journal of Visualized Experiments -
DOl
10.3791/61104
Wei Heng, Wang Chen, Guo Rui, Takahashi Ken, Naruse Keiji 520
Development of a model of ischemic heart disease using cardiomyocytes differentiated from human 2019
induced pluripotent stem cells
Biochemical and Biophysical Research Communications 600 605
DOl
10.1016/j .bbrc.2019.09.119
Wang C, Naruse K, Takahashi K 7(6)
Role of the TRPM4 Channel in Cardiovascular Physiology and Pathophysiology 2018
Cells 62
DOl
10.3390/cel 1s7060062
Matsuda Y, Takahashi K, Kamioka H, Naruse K 503(3)
Human gingival fibroblast feeder cells promote maturation of induced pluripotent stem cells 2018
into cardiomyocytes
Biochem Biophys Res Commun 1798-1804

DOl
10.1016/j .bbrc.2018.07.116




14 4 4

Development of a model of human heart using organ-on-a-chip

60

2021

Takahashi K

Development of heart-on-a-chip using endothelial cells, fibroblasts, and iPS-derived cardiomyocytes

The 3rd International Conference of Microfluidics, Nanofluidics and Lab-on-a-Chip

2021

Development of microfluidic cell culture system in preparation for human organ on a chip

59

2020

CBI 2020

2020




Wang Mengxue, Yun Liu, Kenji Naruse, Ken Takahashi

Establishing an artificial heart model on a chip by using cardiomyocytes

The 98th Annual Meeting of The Physiological Society of Japan

2021

Liu Yun, Mengxue Wang, Kenji Naruse, Ken Takahashi

Optimization of the cardiac differentiation of human pluripotent stem cells

The 98th Annual Meeting of The Physiological Society of Japan

2021

Yin Liang, Mengxue Wang, Keiji Naruse, Ken Takahashi

Kidney-on-a-chip model using human renal proximal tubular epithelial cells and human umbilical vein endothelial cells

The 98th Annual Meeting of The Physiological Society of Japan

2021

Takahashi K

Ischemia-reperfusion injury

2019 International Conference for Leading and Young Medical Scientists

2019




Wang C, Naruse K, Takahashi K

Roles of the TRPM4 channel in mitochondrial function, ROS generation, and calcium release in myocardial ischemia-reperfusion
injury

2019 International Conference for Leading and Young Medical Scientists

2019

Wang C, Chen J, Naruse K, Takahashi K

Roles of the TRPM4 channel in mitochondrial function, ROS generation, and calcium release in myocardial ischemia-reperfusion
injury

97

2019

Wei H, Wang C, Takahashi K, Naruse K

Cellular model of ischemic heart disease using human induced pluripotent stem cells

95

2018

Tada C, Takahashi K, Naruse K

Effect of dimensional factor of cell culture on cardiac differentiation of human induced pluripotent stem cells

95

2018




Wang C, Wei H, Naruse K, Takahashi K

TRPM4 channel is involved in cellular damage caused by simulated ischemia-reperfusion injury:

cardiomyocytes

study of human iPSC-derived

95

2018

Takahashi K

Mechanobiology and its application to medical problem solving

2019 International Conference on Biology and Medical Sciences

2019

0P01467 2020

KEN TAKAHASHI website
https://ken-takahashi .net/category/research/




Harvard University

Harvard University




