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MicroRNA-99b-5p Aggravates Cardiomyocyte Hypertrophy by Down-regulating Fgf21
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Abstract: [ Objective] To explore the role of microRNA—99b—5p (miR-99b—5p) in cardiomyocyte hypertrophy and

the related mechanism involved.[ Methods] The expression of miR—99b—5p in myocardium was detected by real-time quan-

Yz s B #7:2021-09-24

EETH : HK A AR ERE4 (82070254, 81770264) ;1M AT BHEHHRIT H (202002030039, 202102080093 ) 5]~ 444 FH AR 2= H 4>
(2021A1515011554) 5] A48 NI B B O 1 A5 £ 39 (2020XX G003 )

1 8 BRI SC, B2 RS 5 1) O WUIRJE 2 I HLH] , E-mail : 15802031643@163.com ; B G5, W (5 1E& , 0F 58 52, i+
S, WFFE 7 1] O WL E R FLC U S, E-mail : shanzhixin@gdph.org.cn; T 5, WEVEH , EAEEI, 114 S 00, BF58 )7
6] O IV, E-mail: shengwang_gz@163.com



5521 WRIH 3C , 55 . MicroRNA—-99h—5p i 1 1 il BT 4 4 A A 4 B F 21 Sk 8 12000 LA A A K 193

titative PCR (RT—qPCR ) in the myocardium of patients with heart failure (HF ) and healthy controls, as well as in the myo-
cardium of mouse model of transverse aortic restriction (TAC)—induced cardiac hypertrophy. Phalloidin—iFluor 647 stain-
ing was used to show the size of neonatal mouse ventricular cardiomyocytes (NMVCs ) after Ang Il treatment. MiR-99b—5p
expression was determined by RT-qPCR in Ang Il —treated NMVCs. After transfection with miR—99b—5p mimic, the ex-
pression of cardiac hypertrophy—associated genes and Fgf21 in NMVCs was detected by RT-qPCR and Western blot as-
say, respectively. We identified the interaction between miR—99b—5p and the 3’ UTR of Fgf21 mRNA by dual luciferase
reporter assay. The recombinant Ffg21 adenovirus (rAd—Fgf21)and rAd—Sod2 were used to infect NMVCs, and the expres-
sion of 3-MHC, ANP, FGF21 and SOD2 was detected by Western blot assay. We knocked down Fgf21 and Sod2 in
NMVCs to investigate the role of FGF21/Sod2 axis in miR—99b—5p-regulated NMVC hypertrophy. [ Results] MiR-99b-5p
expression was elevated in the myocardium of HF patients and TAC—-operated mice, and in Ang Il —treated NMVCs (P<
0.01, respectively). MiR-99b—5p promoted the expression of hypertrophy—-related genes in NMVCs (P<<0.01). Results of
dual luciferase reporter gene assay revealed the interaction between miR—99b-5p and Fgf21 mRNA. MiR-99b-5p down-
regulated the expression of Fgf21 and the down—stream gene of Sod2( P<<0.01). Overexpression of FGF21 or SOD2 could
inhibit NMVC hypertrophy and effectively reversed the pro—hypertrophy effect of miR—=99b—5p on NMVCs (P<0.05, re-
spectively). [ Conclusion] MiR-99b=5p is up-regulated in the hypertrophic myocardium and enhances cardiomyocyte hy-

pertrophy via suppressing Fgf21/Sod2 axis.

Key words: cardiomyocyte hypertrophy; miR—99b-5p; fibroblast growth factor 21
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Table 1 The sequences of the primers for PCR

Gene The primer sequence (5'-3") Product/bp
F, GACCAGATGAATGAGCACCG

Myh7 203
R, TCCTCCAGTTGCCTCTTGAG
F, GAGGTGCCTCCCTGGACTG

Nppa 191
R, TCTGGGCTCCAATCCTCTGA
F, TACCAAGCATACCCCATCCC

Fef2I 205
R, GGATTTGAATGACCCCTGGC
F, CAAGAAGGTGGTGAAGCAGG

GAPDH 200
R, CCACCCTGTTGCTGTAGCC
RT,GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACCGCAAGGT

miR-99b-5p F, CACCCGTAGAACCGACCTTGCG 70
R, GTGCGTGTCGTGGAGTC
RT,GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGAC

U6 F, GTCCGCGTGCTCGCTTCGGCAGC 160

R, GTGCGTGTCGTGGAGTC
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A: WGA staining assay of the myocardium of patients with heart failure (HF). The scale bar is 50 pm; ¢ = 5.802, 1)P =0.000 4 vs. Healthy con-
trols. B: Expression of miR—-99b-5p in myocardial tissue of HF patients and healthy controls by RT-qPCR assay. F test F=2.666, P=0.044 0, Un-
paired ¢ test with Welch's correction, 1) P =0.014 9 vs. Healthy controls. C: WGA staining assay of the myocardium of mice subjected to TAC surgery.
The scale bar is 50 pm; ¢ = 4.803, 1)P =0.001 4 vs. Sham group. D: Expression of miR-99b-5p in the myocardium of mice subjected to TAC surgery
by RT-qPCR assay. ¢t = 4.946, 1) P =0.001 1 vs. Healthy controls. E: Phalloidin—iFluor 647 staining of Ang Il —induced hypertrophic NMVCs. The
scale bar is 50 wm; ¢ = 3.773, 1) P =0.0195 vs. Sham group. F: Expression of miR-99b-5p in Ang Il —induced NMVCs by RT-qPCR assay. ¢ = 6.738,
1) P =0.002 5 vs. Vehicle control. Data are presented as Mean+SD. n=5 in A, n=17 for group of Healthy controls, and n=28 for group of HF patients in
B,n=5inCand D, n=3 in E and F.
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Fig.1 Upregulation of miR—99b—5p in the hypertrophic myocardium
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A': Phalloidin—iFluor 647 staining of miR—99b-5p—induced hypertrophic NMVCs. The scale bar is 50 pm; ¢ = 4.372, 1)P =0.012 0 vs. scramble.
B: MRNA expression of Myh7 and Anp in miR-99b—5p-modified NMVCs by RT—qPCR assay. Myh7 mRNA: ¢ = 4.462, 1) P =0.002 1 vs. scramble;
Anp mRNA: ¢ = 4.225, 2) P =0.002 9 vs. scramble. C: Protein expression of B~MHC and ANP in miR-99bh—5p—modified NMVCs by Western blot as-
say. B~MHC: ¢ =8.120, 1) P <0.000 1 vs. scramble; ANP: ¢ = 4.225, 2) P =0.002 9 vs. scramble. Data are presented as Mean+SD. n=5.
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Fig. 2 MiR-99b-5p enhances hypertrophy-related gene expression in NMVCs
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A': Bioinformatics prediction showed the potential binding site of miR—=99b=5p in the 3 =UTR of Fgf21 mRNA. B: Identification of the interaction
between miR-99b-5p and Fgf21 mRNA by dual-luciferase reporter assay. F=4.976, P=0.011 7, 1) P=0.008 7 vs. group 1. C: MRNA expression of
FGF21 in the myocardium of HF patients and healthy controls by RT-qPCR assay. D: MRNA expression of Fgf21 in the myocardium of mice subjected
to TAC surgery by RT-qPCR assay; ¢ = 2.507, 1)P =0.031 1 vs. Sham group. E: MRNA expression of Fgf21 in miR-99b-5p-modified NMVCs by RT—
qPCR assay; ¢t = 6.078, 1) P =0.0037 vs. scramble. F: Protein expression of FGF21 in miR-99b-5p-modified NMVCs by Western blot assay; t =
8.548, 1) P =0.001 0 vs. scramble. G: miR-99b-5p and Fgf21 siRNA increased hypertrophy—related protein expression in NMVCs. B-MHC: F=
46.79, P<0.000 1, 1) P<0.000 1, 2) P<0.000 1 vs. scramble; ANP: F=36.73, P<0.000 1, 3) P<0.000 1, 4) P<0.000 1 vs. scramble; FGF21: F=
91.67, P<0.000 1, 5) P<0.000 1, 6) P<0.000 1 vs. scramble. H: Overexpression of FGF21 could reverse the increases of B—MHC and ANP expres-
sion in miR-99b—5p-treated NMVCs. B-MHC: F=46.15, P<0.000 1, 1) P<0.000 1, 2) P=0.000 4 vs. Vector+scramble, 3) P<0.000 1 vs. Vector+
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Fig.3 Fgf21 mediates the pro—hypertrophic effect of miR—99b—5p on NMVCs
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A: Overexpression of FGF21 reversed the decrease of Sod2 in miR-99b—5p—modified NMVCs. B-MHC: F=15.86, P=0.001 0, 1) P=0.000 6 vs.
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Fig.4 Fgf21/Sod2 axis mediates the pro—hypertrophic effect of miR-99b—5p on NMVCs
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