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Establishment of cardiac pacemaker cells via direct reprogramming methods.
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Loss or dysfunction of cardiac pacemaker cells in sinus nodes leads to a
severe bradyarrhythmia which requires mechanical pacemaker implantation. However, the strategy using
the mechanical device harbors the problems such as infection, autonomic unresponsiveness, and
expenditure. Thus, we attempted to create cardiac pacemaker cells converted from other cell types.
First, fetal hearts were removed from the reporter mice expressing green fluorescence under the
control of pacemaker cell-specific gene, Hcn4. RNA-seq was then performed to select the highly
expressed genes in HCN4-positive cells. Second, fetal hearts were separated into four regions
(atriums, atrioventricular canals, ventricles, and outflow tracts) and were subjected to ATAC-seq to
examine the open chromatin regions in the genome. Genes highly expressed in cardiac pacemaker cells
with atrium-specific open chromatin region were selected as candidates and tested for direct
reprograming toward cardiac pacemaker cells.
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