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Myocardial regeneration research based on cell-cycle progression of the adult
myocyte
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Cardiomyocytes dramatically proliferate in fetal life, however, exit the cell
cycle soon in the perinatal period in mammals. In this process, DNA synthesis takes place in the absence
of cytokinesis, resulting in bi-nucleation of the myocytes. Our proteome analysis identified more than 12
proteins relevant to cytokinesis of a rat ventricular myocyte. In the cell culture system with cells
isolated from a rat neonate ventricle, we found that activation of ECT2 does not govern cardiomyocyte
cell fate, in which myocytes undergo whether nuclear mitosis coupled with cytokinesis or acytokinetic
mitosis. Furthermore, the study revealed that the cell fate of the neonatal cardiomKocyte is fairl
dependent upon PLK1 expression, known as an early trigger for G2/M transition, which imply the cell fate
has been already determined at an early period in the cell cycle. Finally, deconstruction of the cellular
sarcomere structure was shown to be non-specific phenomenon to cytokinesis of the myocyte.
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20 1 2
78kDa glucose-regulated protein 1 #5
MSMS
1
Spo % Cov
t#
1 72.2 780 Aconitate hydratase, 8.08 85463.51
mitochondrial
2 29.4 697 Serotransferrin 6.94 76723.81
3 77.3 679 Stress-70 protein, 5.81 73461.25
mitochondrial
4 70.1 646 Heat shock cognate 71 kDa | 5.37 70871.07
protein
5 46.9 655 78 kDa glucose-regulated 5.07 72422.06
protein
6 329 639 Secl family 5.98 72322.88
domain-containing protein 1
7 37 608 Nuclear protein localization 6.01 68017.18
protein 4 homolog
8 26.6 482 Lipoamide  acyltransferase 8.78 53246.53
component of
branched-chain  alpha-keto
acid dehydrogenase
complex, mitochondrial
9 78.3 377 Actin, alpha cardiac muscle 1 5.23 42018.97
10 38.2 319 Annexin A5 4.82 35752.44
11 75.9 245 14-3-3 protein zeta/delta 4.73 27771.14
11 75.9 245 14-3-3 protein theta 4.69 27778.28
11 71.1 246 14-3-3 protein eta 4.81 28211.74
11 70 247 14-3-3 protein gamma 4.8 28302.59
12 93.7 175 Myosin regulatory light chain 4.72 19449.96
2, atrial isoform
13 97 166 Myosin regulatory light chain 4.83 18864.35
2, ventricular/cardiac muscle
isoform
14 45.6 298 ATP synthase subunit 9.06 32885.9
gamma, mitochondrial
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type-7
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isomerase A
18 81.1 164 Peptidyl-prolyl cis-trans 7.73 17971.34
isomerase A
19 68.2 132 40S ribosomal protein S12 6.82 14524.96
20 91.4 140 Profilin-1 8.46 14957.22
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