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Evaluation of cardiac automaticity using human cardiac pacemaking cells derived
from human embryonic stem/ induced pluripotent stem cells
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Cardiac beating function originates from cardiac pacemaker cells localized
in sino-atrial node. The pacemaker cells produce the electrical pulse automatically and lead the
contraction of whole heart. However, it is very difficult to isolate the pacemaker cells from human
heart directly. To solve this problem, we have developed a novel system for isolating pacemaker
cells (HCN4 positive) derived from human embryonic stem /induced pluripotent stem $ES/iPS) cells.

In this study, we have established the dual cardiac fluorescent reporter human ES/iPS cells, in
which HCN4 ion-channel and MLC2v myosin light chain gene are knocked-in with eGFP and mCherry,
respectively. Electrophysiological analysis indicated that sorted eGFP positive cells showed the
same phenotypes as in vivo pacemaker cells on automaticity and If currents. In conclusion, our
system provides a useful platform to study the molecular mechanisms underlying cardiac automaticity
as well as regenerative medicine for bradycardia.
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