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Creation of cardiac organoids and bio-artificial hearts using self-organization
ability through sympathetic nerve crosstalk

LEE, JONG-KOOK

12,900,000

iPS in
vitro iPS ( )
YAP iPS

iPS

iPS
iPS

In the recellularized 3D cardiac tissue, pharmacological responses to
cardiotonic agents comparable to those in vivo were observed. The presence of rat sympathetic nerve
cells promoted the self-organization and maturation of human iPS-derived cardiomyocytes, as
reconfirmed in an in vitro system. We investigated the relationship between stress fibers (actin)
and YAP signaling, related to cell proliferation and migration, in human iPS-derived cardiomyocytes
and reported our findings. We established techniques for evaluating the functional characteristics
of human iPS-derived atrial and ventricular myocytes, developed foundational technologies for a drug

discovery platform, and reported these findings. In the co-culture system of human iPS
cardiomyocytes and sympathetic nerves, the increase in spontaneous beating rate after nicotine
addition was more pronounced.

iPS



Yasui, Lee et al. 2014 Biomaterials

iPS

iPS

Sodium Dodecyl Sulfate (
: SDS )

collagen (typel, 3) laminin, fibronectin

iPS
Field potential
2022 4
iPS
iPS
[1]. iPS
E-4031
Field Potential Duration
[2].
3 geometrical patterning
[3]- iPS
in vitro
[4]. iPS ( )

YAP (Yasutake et al. Sci Rep,



2021)

[5]1.  iPS

(Li J, Lee JK et al. Methods in

Molecular Biology. 2021; Honda et al. Front Pharmacol 2021; Yuasa et al.

Dev Biol 2022).

[6]- iPS
[11 [3] iPS
in vitro
2]
geometrical patterning
6] iPS
[5] iPS

in vivo

Front Cell



7 6 0 0

Kondo T, Higo S, Shiba M, Kohama Y, Kameda S, Tabata T, Inoue H, Okuno S, Ogawa S, Nakamura S, 15
Takeda M, Ito E, Li J, Liu L, Kuramoto Y, Lee JK, Takashima S, Miyagawa S, Sawa Y, Hikoso S,
Sakata Y
Human-Induced Pluripotent Stem Cell-Derived Cardiomyocyte Model for TNNT2 A 160E-Induced 2022
Cardiomyopathy
Circulation: Genomic and Precision Medicine 429-443
DOl
10.1161/CIRCGEN.121.003522
42
2022
165-169
DOl
Yasutake H, Lee JK, Hashimoto A, Masuyama K, Li J, Kuramoto Y, Higo S, Hikoso S, Hidaka K, 11
Naito AT, Miyagawa S, Sawa Y, Komuro I, Sakata Y.
Decreased YAP activity reduces proliferative ability in human induced pluripotent stem cell of 2021
duchenne muscular dystrophy derived cardiomyocytes
Scientific Reports 10351
DOl
10.1038/s41598-021-89603-8
Masuyama K, Higo T, Lee JK, Matsuura R, Jones I, Bakal C, Higo S, Morimoto S, Miyagawa S, Sawa 11
Y, Sakata Y.
Homogeneous 2D and 3D Alignment of Cardiomyocyte in Dilated Cardiomyopathy Revealed by 2021
Intravital Heart Imaging
Scientific Reports 14698

DOl
10.1038/s41598-021-94100-z




Li J, Lee JK 2320

Protocol for Morphological and Functional Phenotype Analysis of hiPS-Derived Cardiomyocytes 2021

Methods Mol Biol/ Pluripotent Stem-Cell Derived Cardiomyocytes 91-100
DOl

10.1007/978-1-0716-1484-6_10

Honda Y, Li J, Hino A, Tsujimoto S, Lee JK 12

High-throughput drug screening system based on human induced pluripotent stem cell-derived 2021

atrial myocytes ~ A novel platform to detect cardiac toxicity for atrial arrhythmias

Frontiers in Pharmacology 680618
DOl

10.3389/fphar.2021.680618

Yuasa S, Yazawa M, Lee JK. 9

Editorial: Induced Pluripotent Stem Cell-Based Disease Modeling and Drug Discovery: Can We 2022

Recapitulate Cardiovascular Disease on a Culture Dish?

Frontiers in Cell and Developmental Biology 831304

DOl
10.3389/fcell.2021.831304

68

2022




2021

2021

(Sakata Yasushi)

(00397671)

(14401)




