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This year, we conducted two studies: (1) establishment of evaluation of drug response of fiber-like
hiPS-derived cardiac tissue using contractile force measurement and (2) measurement of
contractile propagation velocity as an indicator of maturation.

(1) Evaluation of drug response using contractility measurement of fiber-like hiPS-derived cardiac
tissue

This year, we exposed Isoprotenol and Propranolol, which have positive and negative inotropic
activities, to matured fiber-like hiPS-derived myocardial tissue established in the previous year to
confirm the drug response. After exposure, movies (25 fps) of the contracting fiber-like cardiac
tissues were captured by phase contrast microscopy. Through computational image processing,
the temporal changes in the bending degree of the fiber-like tissue were obtained. The bending
angle of the fiber-like tissue was converted into tissue contractility by finite element analysis. As a
result, the contractility of the cardiac tissue increased with exposure to Isoprotenol and decreased
with exposure to Propranolol. This result shows that our proposed system enabled to measure the
contractility of fiber-shaped cardiac tissues. Interestingly, since the fiber-like hiPS-derived cardiac
tissue was thin (~100 um in diameter), the increase in contractile force after exposure to only 0.1
nM of Isoprotenol was observed. This result indicates that our method is about 100 times more
sensitive than the existing method of measuring contractility of myocardial tissue (for example, the
micropillar method), indicating the usefulness of this method.

(2) Measurement of contractile propagation velocity as an indicator of maturation

To evaluate the maturation index while culturing the formed fiber-like cardiac tissue, we
established a method for measuring contraction propagation velocity by fluorescence live imaging.
hiPSC-derived cardiomyocytes were modified permanently to express GCaMP, a calcium-
responsive green fluorescent protein, to visualize the intracellular concentration of calcium ions.
Since myocyte contraction is synchronized with the influx of intracellular calcium ions, the




contraction propagation velocity can be evaluated as the propagation speed of the fluorescent
signal. As a result, it was confirmed that the propagation velocity increased as the myocardium
matured. Thus, we succeeded in evaluating the degree of maturity of the tissue while it was intact
without fixation or other treatment.
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This year, we conducted two studies: (1) establishment of evaluation of drug response of fiber-like hiPS-derived
cardiac tissue using contractile force measurement and (2) measurement of contractile propagation velocity as
an indicator of maturation.

(1) Evaluation of drug response using contractility measurement of fiber-like hiPS-derived cardiac tissue

This year, we exposed Isoprotenol and Propranolol, which have positive and negative inotropic activities, to
matured fiber-like hiPS-derived myocardial tissue established in the previous year to confirm the drug response.
After exposure, movies (25 fps) of the contracting fiber-like cardiac tissues were captured by phase contrast
microscopy. Through computational image processing, the temporal changes in the bending degree of the fiber
like tissue were obtained. The bending angle of the fiber-like tissue was converted into tissue contractility by fin
element analysis. As a result, the contractility of the cardiac tissue increased with exposure to Isoprotenol and
decreased with exposure to Propranolol. This result shows that our proposed system enabled to measure the
contractility of fiber-shaped cardiac tissues. Interestingly, since the fiber-like hiPS-derived cardiac tissue was thi
("100 pum in diameter), the increase in contractile force after exposure toonly 0.1 nM of Isoprotenol was observg
This result indicates that our method is about 100 times more sensitive than the existing method of measuring
contractility of myocardial tissue (for example, the micropillar method), indicating the usefulness of this method

(2) Measurement of contractile propagation velocity as an indicator of maturation

To evaluate the maturation index while culturing the formed fiber-like cardiac tissue, we established a method {
measuring contraction propagation velocity by fluorescence live imaging. hiPSC-derived cardiomyocytes were
modified permanently to express GCaMP, a calcium-responsive green fluorescent protein, to visualize the
intracellular concentration of calcium ions. Since myocyte contraction is synchronized with the influx of
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intracellular calcium ions, the contraction propagation velocity can be evaluated as the propagation speed off
the fluorescent signal. As a result, it was confirmed that the propagation velocity increased as the myocardium
matured. Thus, we succeeded in evaluating the degree of maturity of the tissue while it was intact without
fixation or other treatment.
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