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Identificaton and validation of hub genes related to cardiomyocyte proliferation and myocardial
regeneration based on bioinformatics approaches

DU Xiaoyu', WANG Che?, ZHENG Rujie', LIU Zhihao?, LU Chengzhi®

(1.The First Central Clinical School, Tianjin Medical University, Tianjin 300192, China; 2.Department of Clinical Medicine, School of
Medicine, Nankai University, Tianjin 300071, China; 3.Department of Cardiology, Tianjin First Center Hospital, Tianjin 300192,
China)

Abstract Objective: To screen hub genes associated with cardiomyocyte proliferation after myocardial infarction (MI) by bioinfor—
matics analysis. Methods: Datasets GSE123863, GSE184792, and GSE198300 were downloaded from the GEO database and merged.
Weighted gene co—expression network analysis( WGCNA ) was performed for samples to screen out the hub genes. Then MI model was
constructed using 1-day—old (proliferating group ) and 7-day-old (non-proliferating group) C57BL/6] neonatal mice, and 6 mice per
group. The MI area was harvested at 3 days postoperatively for real—time quantitative PCR(RT-qPCR ) to verify the expression of the
hub gene. Results: A total of seven hub genes were screened by bioinformatics analysis: NDUFB2, CPEB4, TECR, HIC2, IFITM3,
ACOTI, ACOT4. The results of animal experiments showed that compared with the non—proliferative group, the expression of NDUFB2
and TECR decreased significantly in the proliferative group, while the expression of CPEB4, HIC2, IFITM3, and ACOTI increased
significantly (all P<0.05). Meanwhile, the expression of ACOT4 showed a tendency of increase, but the difference was not statistical—
ly significant( P>0.05). Conclusion: NDUFB2, CPEB4, TECR, HIC2, IFITM3, and ACOTI may play important roles in the prolif—
eration of cardiomyocyte proliferation after MI.

Key words cardiomyocyte proliferation; myocardial regeneration; myocardial infarction; bioinformatics analysis
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Tab.l Primer sequences for RT-qPCR

SER#FK 5191751 PR
NDUFB2 F 5'-TGGAGACAGTGGAGTCCGTCAC-3’ 22
R 5'-CCAGCACAGCATCCGAGTCATG-3' 22
CPEB4 F 5'-ACAGCCACTTGACCCACGGAAA-3’ 22
R 5'-CCAGCATAGCAGACGCCTCCAT-3’ 22
TECR F 5'-GCACCACAGCCACACTCTACTT-3' 22
R 5'-ACTCCGTCAGGAAGACCGTCAC-3' 22
HIC2 F 5'-GCGGCAACACGAGAAGACACA-3’ 21
R 5'-AGGCGGTACTGGCGAGTGAA-3’ 20
IFITM3 F 5'-TACCTAGCCCATGCCTCGGATG-3' 22
R 5'-ACCACAGCCCAGAGAACTTCGT-3' 22
ACOTI F 5'-GCCTTTTTGGCGATTGGTCA-3' 20
R 5'-TCAGGATAGTCACAGGGGGTAT-3' 22
ACOT4 F 5'-TGCGGTACATGCTTCGACATCC-3' 22
R 5'-GGCGGAATCATGGTCTGCTTGT-3' 22
B-actin F 5'-ATGGAGCCGGACAGAAAAGC-3’ 20
R 5'-TGGGAGGTGTCAACATCTTCTT-3’ 22
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Tab.2 Differential expression of hub genes in DEGs
FEH AR logFC [ P.Value P. adj B Change
NDUFB2 —-2.080 053 98 -4.344 870 998 0.000 246 542 0.001 817 548 -0.277 412 500 DOWN
CPEB4 1.888 353 31 3.330 155 444 0.002 959 322 0.013 367 621 -2.716 761 870 upP
TECR -2.034 523 49 -4.444 987 685 0.000 192 445 0.001 499 761 -0.031 326 020 DOWN
HIC2 1.570 197 17 11.441 258 200 7.07E-11 2.20E-08 14.955 402 640 Uup
IFITM3 1.634 829 47 3.121 096 767 0.004 867 729 0.019 888 074 -3.196 329 100 up
ACOTI 1.596 772 03 7.765 527 799 8.02E-08 3.39E-06 7.816 921 503 upP
ACOT4 1.943 131 18 5.433 940 383 1.70E-05 0.000 214 354 2.399 380 482 up
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