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Isolation and characterization of cardiac pacemaking cells derived from human
embryonic stem cells
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The difficulty of preparation in vivo hampered us to analyze directly human
sino-atrial pacemaker cells. Therefore we have established the experimental system for preparation of
human pacemaker cells derived from human embryonic stem cells (hESCS). In this system, HCN4 positive
cells were specifically visualized with CFP (cyan fluorescent protein). The sorted CFP positive cells
from hESCs expressed HCN4 maker gene and displayed If current, which could resulted in the automaticity
of those cells. Thus CFP positive cells from differentiating hESCs have the essentially same properties
with sino-atrial pacemaker cells, including the gene expression profiles, electrophysiological
properties. In addition, we targeted mCherry to the MLC2v locus, a good maker for ventricular cells, in
the HCN4CFP-BAC hESCs by using CRIPER/CAS9 system. Currently we purified and analyzed HCN4 positive
pacemaker cells and MLC2v positive ventricular cells to characterize the cardiac cells with human origin.
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