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Abstract: [ Objective] To investigate the effect of myosin heavy chain 7 gene—derived miRNA-208b—3p on the fibrot-
ic phenotype of cardiac fibroblasts.[Methods] miRNA chip array was performed to detect the dysregulated miRNAs in the
myocardium of diabetic db/db mice and db/m control mice. Neonatal mouse ventricular cardiomyocytes (NMVCs) and car-
diac fibroblasts (CFs) were isolated from C57BL/6 mice and cultured. Real-time quantitative PCR (RT-qPCR) was con-
ducted to determine the expression of miR—208b—3p in mouse CFs and NMVCs subjected to angiotensin Il (Ang I ) and
high glucose plus glucose oxidase (G/Go) treatment, respectively. Cell counting kit 8 (CCk8) assay, flow cytometry and
determination of fibrosis—related protein, including COL1A1, COL3Aland a—SMA, were performed in mCFs transfected
with miR-208b—-3p. Dual luciferase reporter assay was performed to confirm the interaction between miR-208b-3p and the
3'-~UTR of metal response element binding transcription factor 2 (Mtf2) and progesterone receptor membrane component 1
(Pgrmcl) , respectively. The expressions of Mtf2 and Pgrmel at the mRNA and protein levels in mCFs after miR—208b-3p
mimic transfection were determined using RT-qPCR and Western blot assay, respectively. The small interfering RNA
(siRNA) was used to inhibit Mtf2 and Pgrmc1 expression in mCFs, and the effects of Mtf2 siRNA, Pgrmcl siRNA and
miR-208b-3p on fibrosis—related protein expression in mCFs were investigated. [ Results] Results of miRNA chip array
and RT-qPCR assay showed that miR—208b—-3p was up-regulated in the myocardium of the diabetic db/db mice. miR-
208b precursor and the host gene of Myh7 were consistently increased in db/db mice. miR-208b—3p and Myh7 mRNA
were expressed in mCFs and NMVCs, but the levels of miR—208b—3p and Myh7 mRNA in NMVCs were much higher than
those in mCFs. miR-208b—3p was up—regulated in mCFs and NMVCs subjected to Ang Il and G/Go treatment, respective-
ly. miR-208b—3p could significantly enhance fibrosis—related protein, including COL1A1, COL3A1 and o -SMA, in
mCFs, without affecting the proliferation activity and cell cycle distribution of mCFs. Dual luciferase reporter assay re-
vealed the interactions of miR-208b—3p with the 3'~UTR of Mtf2 and Pgrmc1. The results of RT-qPCR and Western blot-
ting confirmed that miR-208b-3p inhibited Mtf2 and Pgrmc1 expression at the post— transcriptional level. Transfection
with miR-208b—3p mimic, Mtf2 siRNA and Pgrmc1 siRNA could consistently enhance the fibrosis—related protein expres-
sion in the cardiac fibroblasts. [ Conclusions] miR-208b—3p enhances fibrosis—related gene expression by targeting Mtf2
and Pgrmclin mCFs.
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Table 1 The sequences of the PCR primers.
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P
F, TCCACACAGAGGGGACTCTT
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Detection of the body weight, fasting blood glucose and fasting serum insulin in the diabetic db/db mice and db/m mice (A-C). F=503.8, P<0.000
1, Body weight: ¢ = 14.85, " P<0.000 1 vs. db/m mice; Fasting blood glucose: ¢ = 19.27,  P<0.000 1 vs. db/m mice; Fasting serum insulin: ¢ = 18.61, " P

<0.000 1 vs. db/m mice. D: Representative echocardiographs showing that the left ventricular anterior wall thickness and posterior wall thickness were

increased in the diabetic mouse hearts. Cardiac function was decreased in the diabetic mouse hearts (E, F). F=261.7, P<0.000 1, EF: ¢ = 4.018, " P=
0.003 9 vs. db/m mice; FS: = 3.142, "P=0.013 8 vs. db/m mice. G: Representative gross cardiac morphologies of the diabetic db/db mouse and the db/m
mouse. H: The scatter plot figure showed the representative dysregulated miRNAs in the myocardium of the diabetic db/db mice and the db/m mice. I:

MiR-208b—-3p expression in the myocardium of the diabetic db/db mice by RT-qPCR assay. ¢t = 14.81, " P<0.000 1 vs. db/m mice. Data are shown as

Mean + SD. n=5.

1 miR-208b-3p ZEHEFR % db/db /Js R 10y BIL 3Rk 1
Fig.1 Upregulation of miR—-208b-3p in the myocardium of the diabetic db/db mice
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(1| 2H, 21) , [7] B} 7€ Ang 1T F1 G/Go 43 | 4k B



ey N L o 7Y ) . S . > . N .
544 A, A WUERER F EAE 7 SERORIR Y miR—-208b—3p A2 U0 UBCET 4 21 i vh 27 e AL A G SE R 58 647
==db/m = db/db =913
T— e Ty % 3 D 2) E )
N ERSUSTOOO06045 55 3
< 2 oy dbm__db/db Z 10
<Mh7206 - ENSMUSTOD000227401 % £ 230 W BMHC &
] =
%yrgﬁowmrENsMusmonomouss :._Eél 37 | ———— GAPDH g 0.5
AZ E
0 B & 0.0 C
Myh7 miR-208b db/m db/db
precursor
<
A 03 1
Do 14 b Z g )
®d 12 £ &
&S 10 =2 02 R mCF _NMVC
25 08 = i . e
2 .Y : i
2 ::;0005 - £g o0l Al ‘Mﬁ\}\ Ml 42 [ S| ACTAL
e 2 - WU | 7 [ |carpH
0.000 D 0.0 E
mCF NMVC mCF NMVC
P
o 5
& %" 1) & E" b 8 2)
S8 4 28 4 &
25 25 e
= 2) 9= 3 zg 6
£ ’ E < ok 1)
80 = ~
25 2 gE 2 £g ¢
=3 25 23
i 2§ I
0 0 ~ 0
oo .o H D e I P
9 ) ¥ & A
S o S

A: Location of miR-208b—-3p in mouse genome. B: Expression of Myh7 mRNA and miR-208b precursor in the myocardium of db/db mice by RT-
qPCR assay. F=27.97, P<0.000 1, Myh7 mRNA: P =0.000 1 vs. db/m mice; miR-208b precursor: 2’P<0.000 1 vs. db/m mice. C: B~MHC exprssion in
the myocardium of db/db mice by Western blot assay. ¢ = 8.187, " P<0.000 1 vs. db/m mice. miR-208b—3p and Myh7 mRNA expression in mCF and
NMVC by RT-qPCR assay. F=74.97, P<0.000 1, miR-208b-3p: "’P<0.000 7 vs. mCF; Myh7 mRNA: ""P<0.000 2 vs. mCF (D, E). F: DNA sequencing
results of Myh7 mRNA derived from mCF. G: Expression of B~MHC and ACTA1 in mCF and NMVC by Western blot assay. H: Expression of miR—
208b-3p in mCFs subjected to Ang Il and G/Go treatment, respectively. F=16.59, P=0.0036, " P=0.002 2, ? P=0.041 8 vs. Vehicle. I: Expression of
miR-208b-3p in NMVCs subjected to Ang Il and G/Go treatment, respectively. F=35.11, P=0.000 5, " P=0.0003, > P=0.003 8 vs. Vehicle. J: Expres-
sion of miR-208b-3p in the supernatant of NMVCs subjected to Ang Il and G/Go treatment, respectively. F=17.01, P=0.003 4, " P=0.027 3, ? P=
0.002 1 vs. Vehicle. Data are shown as Mean + SD. n=5in B and C, n=3 in D, E, H, I and J.
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Fig.2 Ang II and G/Go enhance miR-208b-3p expression in NMVCs and mCFs
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Expression of fibrosis—related gene in mCFs transfected with miR-208b-3p by Western blot assay (A). F=67.93, P<0.000 1, COL1A1: F=93.65, P
<0.000 1, " P<0.000 1, ? P<0.000 1 vs. scramble; COL3A1: F=19.98, P=0.000 5, ¥ P=0.002 6, ¥ P=0.001 0 vs. scramble; a~SMA: F'=98.64, P<0.000 1,
9 P<0.000 1, ¥ P<0.000 1 vs. scramble. Proliferation activity of mCFs transfected with miR—-208b—3p by CKK8 assay (B) and flow cytomelry assay (C).

Data are shown as Mean + SD. n=3.
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Fig. 3 Effects of miR—208b-3p on mCF proliferation and fibrosis—related gene expression in mCF's

wm PGI3-promoter

wm pGI3-promoter

- pGI3-Mtf2
s 2.0 == pGi3-Pgrmel
M23-UTR  5-ACUAGACUUCAUUGUCGUCUUAA-3' 2 D gls
[ s L0 E )
-4
miR-208b-3p  3-UGUUUGGAAAACAAGCAGAAUA-5' 1 El 0
T s g
Pgrme1 3-UTR 5-ACCGAUAAAAUCAACUCGUCUUAG-3' = =05
A 0.0 . B 0.0 " C
scramble miR-208b-3p scramble miR-208b-3p
- s scramble o dbfin
£ 157 mm miR-208b-3p 15 = S == db/db
] scramble miR-208b-3p < miR-208b-3p 210
8~ ku 5 db/m db/db k=1
59 2 E ws| PGRMCI E L 208
g £ 10 > “.|pGRMCI =
z3 56 [ M- — | MTF2 £ - £06
= ) — -~
:< 37 | - el P B . — M T S 04
Y = 1=
- -7 3l
Pgrmcl  Mtf2 00 =00 F
grme t Pgrmel  Mtf2 Permel M2
- scmmbleb vﬁ‘& \ wm scramble
== miR-208b-3p NI © == miR-208b-3
15 =m siMiR2 RN e é\ﬂ“ﬂ & 20 == e
g wm si-Pgrmcl ku his e -
E ° si-Pgrmel 8)
2 140 | s s wwm s | COLIAI 5 9
& 1.0 = 15 739
= 5 K =
2B 129 [ e - - | COL3AI
z5 <
4
EZ o5 42 | ——w— | cSMA  Q
2= ]
E 37 | w—— - |GAPDH £
-4
0.0

Mtf2

Pgrmel

COLIAl COL3Al a-SMA

A: Predicted miR-208b-3p seed matches to the sequence in the 3’=UTR of mouse Mtf2 and Pgrmc1 mRNA. The seed sequence of miR-208b-3p
is UNAGACGA. B: Verification of Mtf2 as target gene of miR—208b—3p by the dual luciferase reporter assay. ¢ = 5.069, " P=0.007 1 vs. pGl3—promoter.
C: Verification of Pgrmc] as target gene of miR-208b—3p by the dual luciferase reporter assay. t =4.821, " P=0.008 5 vs. pG13—promoter. MRNA (D) and
protein (E) expression of Mtf2 and Pgrme1 in mCFs transfected with miR-208b=3p mimic. PGRMC1: ¢ = 9.740, " P=0.000 6 vs. scramble; MTF2: ¢ =
11.00, " P=0.000 4 vs. scramble. F: Expression of Mtf2 and Pgrmc1 in the myocardium of db/db mice and db/m mice by Western blot assay. PGRMC1: ¢ =
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lated protein expression in mCFs transfected with miR-208b-3p, si-Mtf2 and si—Pgrmel, respectively. F=81.94, P<0.000 1, COL1A1: F=46.85, P<
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Fig. 4 miR-208b-3p inhibits expression of Mtf2 and Pgrmc1 in mCFs
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