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Correlation analysis of abnormal miR-23b expression and cardiac developmental defects
Chen Bin,Gu Haitao,Gu Qun, Liu Hong,Zhang Shijiang”
(Department of Cardiothoracic Surgery,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Obijective:To investigate the relationship between miR-23b expression abnormalities and developmental defects of the
heart. Methods: Human and developing mouse embryo myocardial tissues were collected. P19 cells,induced to differentiating into
cardiomyocytes with 0.9% dimethyl sulfoxide (DMSO) ,were collected at day 0,4,6,10. MiR-23b expression level of the mentioned
tissues or cells was then detected. Online databases were used to predict target genes of miR-23b and the signaling pathways that the
target genes may be involved in,thus to comprehensively analyze the relationship between miR-23b expression abnormalities and
developmental defects of the heart. Results: For human embryos of first and second trimester of gestation, miR-23b expression was
upregulated 4.4 times and downregulated 3.5 times, respectively,in the VSD (ventricular septal defect) group,compared with the normal
control group. For mouse embryos,expression of miR-23b increased gradually at the four time points:d12.5,d14.5,d16.5,d18.5.
Differences among the later three time points (after d14.5) were significant(P < 0.05). During differentiating into cardiomyocytes, P19
cells showed a descending trend in miR-23b expression. Differences between d4 and d6 or d6 and d10 were significant(P < 0.05).
Bioinformatics about miR-23b suggests that it may be involved in TGF-B,Notch, Wnt signaling pathways. Conclusion: MiR-23b
expression abnormalities may influence proliferation, apoptosis, migration and differentiation of cardiomyocytes and thus result in
developmental defects of the heart.
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Figure 1

Expression of miR-23b and ¢TnT detected by qRT-PCR
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Tablel Species conservation analysis of miR-23b
Yy miRNA a3l
N (Homo sapiens) hsa—miR-23b 58-aucacauugccagggauuacc—78
KIS (Pongo pygmaeus) ppy—miR-23b 58—aucacauugccagggauuaccac—80
INER (Mus musculus) mmu-miR-23b 46-aucacauugccagggauuacc—66
KE (Rattus norvegicus) rno—miR-23b 58—aucacauugccagggauuacc—78
¥ (Sus scrofa) ssc—miR-23b 50-aucacauugccagggauuacca—71
4 (Bos Taurus) bta-miR-23b 38-aucacauugccagggauuaccac—60
¥ ( Canis familiaris) cfa—miR-23b 36—aucacauugccagggauua—54
X (Gallus gallus) gga-miR-23b 52-aucacauugccagggauuacc—72
AEUEDLR (Xenopus tropicalis) xtr-miR-23b 53-aucacauugccagggauuacc—73
B (Danio rerio) dre-miR-23b 51-aucacauugccagggauuacca—72
A B

TargetScan
840

" miRWalk
133

TarBase

9

A :miR-23b #L3E KT

DNA-templated transcription
regulation of binding
cell differentiation 4
cell proliferation4— ]
cell cycle 4
cell migration{—_ ]
SHF cardioblast proliferation{ ]

cardiac septumm development 4

0

Hippo signaling pathway

Notch signaling pathway‘:
Adherems junction ':
FoxO signaling pathway-:l
Wnt signaling pathway-:l

TGF-beta signaling pathway - |
0 1

B IR ISR ; C (5 B

K2 miR-23b HYEWE B d

Figure 2 Bioinformatic analysis of miR-23b
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23h FIREEIG G, AR AR 1 2R A
XTI, 2% R E/N BRI & B MG & 8 B9
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T IR O PN R B R A SR D
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Feih B it S 0 T miR-23b /B M OER B 1Y

FEW TS E, {H miR-23b 2 ETEL
W% B b R s B R E R i — P IRABESE,
ALG 2 LI SRR AT TER R IS ST miR-23b X0 L
YA DIREARZMR , LS HAD A F AL I RIE

(5% 37]

(1] 5 ff,240% SR, b4 BhpE— R T o8 i
(1] TP S5EE A4, 2013,21(10) : 133-135

[2] Zhou XL,Liu JC. Role of Notch signaling in the mam-
malian heart[]J]. Braz ] Med Biol Res,2014,47(1):1-10

[3] Thomas PS,Rajderkar S,Lane J,et al. AcvR1-mediated
BMP signaling in second heart field is required for arteri-
al pole development:Implications for myocardial differ-
entiation and regional identity[J]. Dev Biol,2014,390
(2):191-207

[4] Tanaka SS,Kojima Y,Yamaguchi YL, et al. Impact of
WNT signaling on tissue lineage differentiation in the
early mouse embryo[J]. Dev Growth Differ,2011,53(7):
843-856

[5] Li Y,Kowdley KV. MicroRNAs in common human dis-
eases [J]. Genomics Proteomics Bioinformatics,2012,10
(5):246-253

[6] Wystub K,Besser J,Bachmann A et al. miR-1/133a clus-
ters cooperatively specify the cardiomyogenic lineage by
adjustment of myocardin levels during embryonic heart
development[J]. PLoS Genet,2013,9(9):e1003793

[7] Qin DN,Qian L,Hu DL,et al. Effects of miR-19b over-
expression on proliferation, differentiation , apoptosis and
Wnt/beta-catenin signaling pathway in P19 cell model of
cardiac differentiation in vitro[J].Cell Biochem Biophys,
2013,66(3):709-722

(8] Mk, R,k &5 FEFRESURLO ENLH
21N RNAs ik 22 St [ ] g LR
Z4i5,2011,6(5) :368-375

[9] Wang J,Song Y,Zhang Y,et al. Cardiomyocyte overex-
pression of miR-27b induces cardiac hypertrophy and
dysfunction in mice[ J]. Cell Res,2012,22(3):516-527

[10] Dweep H,Sticht C,Pandey P,et al. miRWalk--database :
prediction of possible miRNA binding sites by "walking"
the genes of three genomes[J]. J Biomed Inform,2011,44
(5):839-847

(11] 1308, ZR2Emt. A/ N LD ESNREE [M ] 5 « LhZR
RhefHoR Hi A, 2013 :2-3

[12] Wessels A,Sedmera D. Developmental anatomy of the
heart;a tale of mice and man[J]. Physiol Genomics,
2003,15(3):165-176

[13] Savolainen SM,Foley JF,Elmore SA. Histology atlas of

(F#F 21 R)



