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[Abstract] Objective: To investigate the effect of combined transfection of ISL.-1 and Tbx18 on
reprogramming of neonatal rat ventricular cardiomyocytes and whether it could construct biological
pacemaker in vitro.  Methods: The neonatal rat ventricular cardiomyocytes were randomly divided into
five groups: Bank, GFP, ISL-1, Tbx18, ISL-1 + Tbx18, which were transfected virus by grouped.
After cultured 5~ 7 d, we observed the changes of cell morphology and beat rate, estimated the
expression of hyperpolarization-activated cyclic nucleotide-gated channels protein subtype 4 (HCN4) by
real-time fluorescence quantitative polymerase reaction (qRT-RCR), western blot, and
immunofluorescence, and recorded cell current activity by patch clamp technique .  Results: Compared
with the bank group and GFP group, the cell beat rates and the expression levels of HCN4 mRNA and
protein were significantly increased in ISL-1 group, Thbx18 group and ISL-1 + Tbx18 group. Of those,
the mRNA and protein expression level of HCN4 and the cell beat rate in ISL-1 + Tbx18 group were
significantly higher compared with ISL-1 group and Tbx18 group (all P<C0. 05). By immunofluorescence,
ISL-1 group and Tbx18 group could be detected discontinuous expression of HCN4, meanwhile the

ISL-1 + Thx18 group showed a continuous high expression of HCN4, The pacing current activity could
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be recorded by the patch clamp technique in the experimental group, while most of the cells could record

the pacing current activity in group ISL-1 + Tbhx18.

Conclusions; The combination of ISLL.-1 and Tbx18

could improve the efficiency of reprogramming that neonatal rat ventricular cardiomyocytes translate into

pacemaker-like cells.
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