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The aim of this project is to establish technologies to construct in vitro matured induced pluripotent
stem (iPSC)-derived human cardiac tissues for drug development and regenerative medicine. This
project was launched by the collaboration between Onoe group in Mechanical Engineering and
Fukuda group in Cardiology.

In this year (the second year in three-year term project), to mature fiber-shaped human iPS cell-
derived cardiac muscle tissue, electrical stimulation was applied to the fiber-shaped cardiac tissue.
The fiber shape human iPS-derived cardiac muscle tissue successfully contracted synchronously
in response to the external electrical stimulation. In addition, the mRNA was extracted from the
fiber-shaped cardiac tissues encapsulated in hydrogel, and the gene expression analysis was
performed by gPCR. As a result, the expressions of marker genes involved in cardiac tissue
maturation such as TNNT, MYL2 and Cx43 were confirmed from the fiber-shaped cardiac tissues.
Those results indicate that we have established methods of electrical stimulation and maturation
evaluation for the fiber-shaped iPS-derived cardiac muscle tissues. This series of results has been
presented at three domestic conferences and is being prepared for submission to the international
conference microTAS and an international journal in the next fiscal year.

In the final year (next fiscal year) of this research project, exploring optimal conditions to
reconstruct a matured cardiac tissue in vitro will be the main topic. Specifically, the nutrient
components of the culture medium and the parameters of electrical stimulation will be examined. In
addition to the biological evaluation by gene expression and immunostaining, the propagation
speed of stimulation and the electrocardiographic potential will also be analyzed for evaluating the
maturation of the cardiac tissues.
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1. BIRERREEOBE

AMEIOCI /DO EMIE, EMRBOBABIEERD-HORALENMDEGEBZE in vitro TIEET IHITOHITHS. H
RIZHEERIT in vitro YA VAT 7 A N\—BHEBRL-ABEBTLH#ER I FHOERLI IIL—T(BL) &, SHEEHMEHREOEE
DFHEOMIEFERICEVWTHR N TISROBMEE T2 AR EZIHBIRF[AFOERS IL—T (A, B&H, EZL)EDE
TEEICKYMERREEERL:.

SEHEN2EE THASEIL, MEERBLIEBEHICKYBELEZI7A//\BROE iPS MmO fmARIc L, ESH
BEMMTAECEYBRBLEEA-. R, ERIBT/NNARZRANSIET, I7// RO iPS RO FHEBARZLTH
B9 LA ERSN, RESEFTVEALERFIBENMT 2R TLDOBEICHYIL. £, NIFOFILIZREEINT74
NRIDFAFEBE LY mRNA 2L, oPCR IZKY B FRIRBHERAT=. TOHE, TNNT, MYL2, Cx43 7E D10 Fi D R #A1E 2B
hBR—W—EBEFORREI7A/VROGEBEYESEL. ThiZkY, 745K iPS BRODGHEBICHTIERRBDFiEE
AL DRI ZEHEEDHIEZER L. CO—EDRRIENZRICBVWVTIHEREATHY, T-REEICHETTE
DEEEE microTAS B LUV EEREMESICRBEREFTHS.

AMERTODIILDREL B THDEELT: in vitro HABIBEED -0, REFEELLIREEIIRBILDEHREINERLLS.
BARMICIEEMDRBEEADELVERRNBD/NTA—2F R, BEFRE-RELBICLSMBREMFNEMOM, FIFDIE
BEEOCLERTUIPILEEOLHBBELTOEZEAVTRAELFTMT 5.

2. HEBREROBE FHR)

The aim of this project is to establish technologies to construct in vitro matured induced pluripotent stem (iPSC)-derived human
cardiac tissues for drug development and regenerative medicine. This project was launched by the collaboration between Onoe group
in Mechanical Engineering and Fukuda group in Cardiology.

In this year (the second year in three—year term project), to mature fiber—shaped human iPS cell-derived cardiac muscle tissue,
electrical stimulation was applied to the fiber—shaped cardiac tissue. The fiber shape human iPS—derived cardiac muscle tissue
successfully contracted synchronously in response to the external electrical stimulation. In addition, the mRNA was extracted from
the fiber—shaped cardiac tissues encapsulated in hydrogel, and the gene expression analysis was performed by gq°PCR. As a result, the
expressions of marker genes involved in cardiac tissue maturation such as TNNT, MYL2 and Cx43 were confirmed from the fiber—
shaped cardiac tissues. Those results indicate that we have established methods of electrical stimulation and maturation evaluation
for the fiber—shaped iPS—derived cardiac muscle tissues. This series of results has been presented at three domestic conferences
and is being prepared for submission to the international conference microTAS and an international journal in the next fiscal year.

In the final year (next fiscal year) of this research project, exploring optimal conditions to reconstruct a matured cardiac tissue in
vitro will be the main topic. Specifically, the nutrient components of the culture medium and the parameters of electrical stimulation
will be examined. In addition to the biological evaluation by gene expression and immunostaining, the propagation speed of stimulation
and the electrocardiographic potential will also be analyzed for evaluating the maturation of the cardiac tissues.
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