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Circular RNA circ_ 0036167 combined with fused in sarcoma to inhibit the fibrotic

phenotype of cardiac fibroblasts
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[ ABSTRACT] Aim To investigate the effect of circ_0036167 on the fibrotic phenotype of cardiac fibroblasts and the
potential mechanism involved. Methods Masson’s trichrome staining was performed in the myocardium of patients
with heart failure (HF) and healthy organ donors.  Levels of circ_0036167 and its host gene of MYO9A were determined

by real-time quantitative polymerase chain reaction (RT-qPCR) in the myocardium of HF patients and healthy organ do-
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nors.  Actinomycin D treatment and RNase R exonuclease digestion were used to test the stability of circ_0036167 in

AC16 cells.

The myocardial fibroblasts (mCF) of C57BL/6 mice were infected with recombinant circ_0036167 adenovi-

rus, and the expression of fibrosis related genes COL1A1, COL3Al and ACTA2 were detected at RNA and protein levels.

EdU staining and transwell migration assay were performed to detect the effects of circ_0036167 on mCF proliferation and

migration activities.

According to the results of bioinformatic prediction, RNA binding protein immunoprecipitation

(RIP) assay was performed to confirm the interaction between circ_0036167 and fused in sarcoma (FUS) protein.  Effect

of FUS knockdown on inhibition of fibrosis-related genes expression by circ_0036167 in mCF was determined.

Results

Masson’s trichrome staining showed that the cardiac fibrosis was significantly increased in the myocardium of HF patients

(P<0.001).
cant difference in its host gene of MYO9A.
circ_0036167 was more stable than MYO9A.

mCF, and inhibited RNA and protein expression of fibrosis-related genes in mCF.

tween circ_0036167 and FUS protein.

Circ_0036167 was found markedly increased in the myocardium of HF patients ( P<0.05) , with no signifi-
In response to actinomycin D treatment and RNase R exonuclease digestion,

Over-expression of circ_0036167 suppressed proliferation and migration of

RIP assay revealed the interaction be-

Knock-down of FUS could increase fibrosis-related genes expression ( P<0.05 or

P<0.01), and significantly attenuated the inhibitory effect of circ_0036167 on fibrosis-related gene expression in mCF( P<

0.01 or P<0.001).
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Conclusion FUS mediates the anti-fibrotic effect of circ_0036167 in mCF.

circular RNA; fused in sarcoma
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4NV B2 ( Ribonuclease R,RNase R) (]~ M & & £ ¥ #+
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% 1. PCR 3%
Table 1. PCR primers
b8
H I
23] Bl 7]l 1/ bp

F.5'-CTGGTCCTGTTGGAAGTCGT-3’
COLIAL R:5'-CAGATGCACCTGTTTCTCCA-3’ 201

F:5'-CAATGTAAAGAAGTCTCTGAAG-3'
COL3A1 ’ 240
R:5"-CAAACAGGGCCAATGTCCAC-3'

F.5'-CTGTGCTATGTCGCTCTGGA-3’
ACTA2 ’ 192
¢ R:5"-ATAGGTGGTTTCGTGGATGC-3' ?

, F:5'-TCAGAGCCATGGTTGCTTTC-3’
cire_ 0036167 s/ 1eTGTCTTCGTCTCTTGG0A S 2

F:5-TGGAGAGGACTACCGCTTC-3’
MYO9A R:5"-CCAGTTGGTGGTTATCATACA-3' 329

F:5"-CAAGAAGGTGGTGAAGCAGG-3'
CAPDH R:5"-CCACCCTGTTGCTGTAGCC-3’ 200
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FRHY RIPA 244200, T ok - 24 A 28 3 30 min, UK 5 2
W, T 12 000xg 4 C B 10 min, NS = S
R E L E A EE 99 °CAnFh R M 10 min, & P F
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Figure 1. Up-regulation of circ_0036167 in the myocardium of patients with heart failure
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2.2 circ_0036167 £ A BIL4HAE R B RE L K H 4 1%
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HXEEFRIX
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mRNA %3k (P<0.05 5 P<0.01; & 3B),
blot Z5 53 IR i 3k cire_0036167 ) mCF H | 14k
fEAISE COL1AL COL3A1 Fll o-SMA # 4 ik i %
A (P<0. 01 B P<0. 001 ;18 3C) .

Western

' Mock —=— circ_0036167
A 200 B  15- mmRNaseR C 150 MYO9A
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© B e 05F £g05F I < =
§ 50 @ % 3 I B
L
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2. circ_0036167 £ AN/ ALZHRE AC16 4> % RNA BEMEERE (n=3)
Figure 2. Distribution of circ_0036167 in human cardiomyocyte AC16 and identification of its RNA stability
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3. circ_0036167 BEfEHNH mCF R B U HXERRIE(n=3)
Figure 3. Circ_0036167 inhibits the expression of fibrosis-related genes in mCF
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B 4. circ_0036167 &E5HH mCF MIEEFEREE S (n=3)
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Figure 4. Circ_0036167 inhibits the proliferation and migration activity of mCF
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