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Abstract: [ Objective ] To investigate the role and the potential target of miR—199a—3p in mouse cardiac hypertrophy.
[ Methods ] Neonatal mouse ventricular cardiomyocytes (NMVC) were isolated from the hearts of 0—3—day—old newborn
C57BL/6 mice. MiR—199a—3p mimic and retinoblastoma transcriptional corepressor 1 (Rb—1) siRNA were transfected in-
to NMVC to elevate the level of miR—199a-3p and inhibit Rb—1 expression, respectively. NMVC were stained with FITC—
phalloidin solution to determine the size of NMVC. Dual luciferase reporter assay was performed to identify the interaction

between miR—199a-3p and the 3’ UTR of Rb—1. mRNA and protein expression of cardiac hypertrophy associated genes
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were determined by RT-qPCR and Western blotting assay , respectively. [ Results] (1) Over—expression of miR—199a-3p

could significantly enhance the expression of cardiac hypertrophy—related genes in NMVC; (2) Dual-luciferase reporter

assay results verified that miR—199a-3p can interact with the 3° UTR of Rb—1. MiR—-199a—-3p could suppress Rb—1 ex-

pression at the post—transcriptional level ; (3) Functionally, miR—199a—3p mimic, consistent with Rb—1 siRNA, could

increase cell size and the expression of Nppa, Actal and Myh7 in NMVC, and promote the nuclear translocation of E2f2

in NMVC. [Conclusions ] MiR—199a-3p promotes the entry of E2f2 into the nucleus through inhibiting the expression of

Rb-1, contributing to cardiomyocyte hypertrophy.
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Table 1 The sequences of the primers for RT-qPCR

Gene The primer sequence (5'=3") Product /bp
F, ACTGGGACGACATGGAGAAG

Actal 203
R, GGAAGCATAGAGGGACAGCA
F, GAGGTGCCTCCCTGGACTG

Nppa 191
R, TCTGGGCTCCAATCCTCTGA
F, GACCAGATGAATGAGCACCG

Myh7 203
R, TCCTCCAGTTGCCTCTTGAG
F, GTCTGCCAACACCCACAAAA

Rb—1 212
R, ACTCCCATCTGCTTCATCGG
F, CAAGAAGGTGGTGAAGCAGG

GAPDH 200
R, CCACCCTGTTGCTGTAGCC
RT, GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACTAACCAATGT

miR-199a=3p F, ACAGTAGTCTGCACATTGGTTA 70
R, GTGCGTGTCGTGGAGTC
RT, GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGAC

U6 F, GTCCGCGTGCTCGCTTCGGCAGC 160

R, GTGCGTGTCGTGGAGTC
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A and B: The expression of miR—199a—3p was upregulated in NMVC exposed to Ang—II (A) and in NMVC after transfection with miR—199a—
3p mimic (B), respectively. A: 1=5.455, 1)P=0.0055 vs. Blank. B: 1=12.43, 1)P=0.0002 vs. Scramble. C: The expression of hypertrophy—related

genes was upregulated in cardiomyocytes with overexpression of miR—199a—3p. Nppa: t=6.083, 1) P=0.0037 vs. Scramble; Acatl: ¢=5.781, 2)P=

0.0044 vs. Scramble; Myh7: 1=6.454, 3)P=0.003 vs. Scramble. D : The expression of hypertrophy—related protein was upregulated in cardiomyocytes

with overexpression of miR—199a—3p. ANP: 1=6.856, 1) P=0.0024 vs. Scramble; a—actin—1: (=6.149, ) P=0.0035 vs. Scramble; B—MHC: 1=

3.983, 3)P=0.0164 vs. Scramble. Data are shown as mean + SEM, n = 3.
1 3 3RIiE miR-199a-3p & /I 50 AL ZH A AR X

Fig.1 Overexpression of miR—199a-3p enhances cardiomyocyte hypertrophy
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A. Predicted that miR—199a-3p could bind to the sequence in the 3’ UTR of Rb—1 627-634 shown in red words. B. Identification of Rb—1 as a

target gene of miR—1991-3p. The dual luciferase assay demonstrated that miR—199a-3p using dual luciferase reporter gene assay. F=15.81, 1) P=

0.005 vs. pGl3—promoter vector control. C. The mRNA expression of Rb—1 had no difference after over—expression of miR—199a—-3p. D. The protein

expression of Rb—1 was down—regulated after over—expression of miR—199a-3p. t=4.097, 1)P=0.0149 vs. Scramble. Data are shown as mean+SEM ,

n=3.

2 MiR-199a-3p ¥ RIG/KFME Rb-1 KR iX
Fig.2 MiR-199a-3p suppresses Rb—1 expression at the post—transcriptional level
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A: FITC—phalloidin staining showed that over—expression of miR—199a=3p or Rb—1 knockdown increased the cell size of NMVC. F=16.636, 1)
P=0.001 vs. Scramble; 2) P=0.001 vs. Scramble. B: miR—199a-3p mimic and Rb—1 siRNA increased cardiomyocyte hypertrophy—related protein ex-
pression. Rb—1: F=19.186, 1) P=0.007 vs. Scramble; 2) P=0.004 vs. Scramble. ANP: F=53.645, 1)P=0.001 vs. Scramble; 2) P=0.001 vs. Scram-
ble. a—actin—1: F=28.261, 1) P=0.001 vs. Scramble; 2) P=0.003 vs. Scramble. B—MHC: F=14.539, 1) P=0.007 vs. Scramble; 2) P=0.018 uvs.
Scramble. C: miR—199a-3p mimic and Rb—1 siRNA decreased E2f2 level in cytoplasma. F=11.494, 1)P=0.025 vs. Scramble; 2)P=0.014 vs. Scram-
ble. D: miR-199a-3p mimic and Rb-1 siRNA increased E2f2 level in nucleus. F=35.951, 1)P=0.001 vs. Scramble; 2)P=0.001 vs. Scramble. Data
are shown as mean+SEM, n=3.

B3 E2f2 NZEM TS miR-199a-3p {20 AL 48R AE X
Fig.3 Increase of E2f2 transfer into nucleus mediates cardiomyocyte hypertrophy by miR-199a-3p
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