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Abstract: [ Objective] To investigate the effect of circRNA_100395 on myocardial fibrosis and explore its mecha-
nism. [Methods] Circular RNA (circRNA ) microarray was performed to show the differential expression of circRNAs in
the left atrial appendage between patients with long—standing persistent atrial fibrillation (AF) and the healthy controls,
and the expression of circRNA_100395 was detected by RT-qPCR, as well as its distribution in the cytoplasm and nucleus
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of human atrial fibroblasts (HAFs ). Expression of circRNA_100395 and its host gene KLHL20 was detected in angioten-
sin II (Ang—1II )—induced HAFs by RT-qPCR assay. Actinomycin D treatment was performed to test the RNA stability of
circRNA_100395 in HAFs. Over—expression of circRNA_100395 was achieved in HAFs with infection of the recombinant
circRNA_100395 adenovirus (rAd-circRNA_100395). The expression of Collal, Col3al and Acta2 was detected in
HAFs by RT-qPCR and Western blot assay, respectively. Dual luciferase reporter assay and RNA pull-down assay were
performed to identify the interaction between circRNA_100395 and miR—144-3p. [Results] Masson staining revealed
that myocardial fibrosis was markedly increased in the left atrial appendage of AF patients (P < 0.01). CircRNA_100395
was decreased in the left atrial appendage of AF patients (P <0.05), but was increased in Ang—II-induced HAFs (P <0.05) ,

with high enrichment in the cytoplasm of HAFs. CircRNA_100395 was more stable than mRNA of its hostgene of

KLHL20 when it was subjected to actinomycin D treatment. Overexpression of circRNA_100395 significantly inhibited the
expression of fibrosis—related genes in HAFs. Bioinformatics predicted the potential binding site of miR-144-3p in
circRNA_100395, and the specific interaction between circRNA_100395 and miR-144-3p was confirmed by the dual
luciferase reporter assay and RNA pull-down assay, respectively. Overexpression of miR—144-3p contributed to the

expression of fibrosis—related genes in HAFs, while circRNA_100395 could abolish the pro—fibrosis effect of miR—144-

3p. [ Conclusion] CircRNA_100395 exhibits an anti—fibrosis effect in HAFs through sponging miR—144-3p.
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Table 1 Primer sequences for reverse transcription—quantitative polymerase chain reaction

Genes Sequence (5'-3")
F, gtggtgacaagggtgagaca
COLIAI
R, accgttgagtccatctttge
F, ctggaccaaaaggtgatgct
COL3A1
R, ctectggtitcccactttca
F, ctgctgagcgteagatigtc
ACTA2 gelgageglgagallg
R, cgatgaaggatggctggaac
F, caagaaggtggteaageagg
GAPDH
R, ccaccclgttgetgtagee
I, gaggtagagatgacactacag
circRNA_100395
R, geetectactgeatataacag
F, acgtcctcaattaccecagg
KLHL20
R, taggtttcegtggtetegte
RT, tattaatagccaagatttggaagcaacctaagtgtceataaccacttactccactacggagtacatca
miR—144-3p F, gtecgetacagtatagatgatgtact
R, gtgcegtgtegtggagte
RT, gtegtatccagtgegtgtegtggagteggeaatigeactggatacgac
U6 F, gteegegtgcetegetteggeage

R, gtgcegtgtegtggagte
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A : Cardiac fibrosis was increased in auricles of AF patients (scale bar is 100 pm). t =4.486,1) P =0.002 vs. SR. Data are shown as mean +

SEM, n = 5. B: Scatter—plots showed the dysregulated circRNAs in auricles of AF patients. C: CircRNA_100395 was derived from exon 6 to 9 of the
host gene of KLHL20. D: Expression of circRNA_100395 and KLHL.20 mRNA was decreased in auricles of AF patients. circRNA_100395: ¢ = 2.126,
1)P = 0.045 vs. SR; KLHL20: ¢ = 3.251,2)P = 0.0035 vs. SR. Data are shown as mean + SEM, n = 10-14. E:DNA sequencing results confirmed the

correct sequence of the junction site of circRNA_100395.

1 CircRNA_100395 7£ AF J&5 A 10 B i Rk BE{R

Fig.1 Down-regulation of circRNA_100395 in auricles of patients with long—term persistent atrial fibrillation



880 Tl R AR (2R D) H41%
o Vehicle W Vehicle
B Angll B Angll
ku Vehicle Ang Il 1.0 5 8 _ 2.5 = 8
o
COLIAL L 3) 5 D
140 0.8 = 20 =
— — - 2) .
E = 2)
~= N>
= 0.6 4 S 15+
129 | — | o = :
3 =
< 04 - £ 10+
42 | — | -SMA 2 2
= 02 2 0.5 =
=
36 I..< GAPDH =
0.0 - 0.0 -

[ Cytoplasm
BN Nucleus
100 =

80 =

60 -

40 =

Fold Change

20 = 1)

Relative RNA expression (% total )

O =
circRNA_100395 GAPDH U6 C

COLIA1 COL3A1 ACTA2 A

circRNA_100395 KLHI20 B

=@ circRNA_100395

2.0 =

8- KLHI20

2)
1.5 -
1)

1.0 =
0.5 =
0.0 T T T T T

0h 4h 8h 12 h 24 h D

A :Expression of fibrosis—related genes were increased in Ang-II-induced HAFs. COLIA1: ¢t =7.063, 1) P =0.002 1 vs. Vehicle; COL3A1: ¢ =
6.928,2)P = 0.002 3 vs. Vehicle; ACTA2:¢=7.839,3)P =0.001 4 vs. Vehicle. B: Expression of circRNA_100395 and KLHL.20 mRNA was increased
in Ang—1II-induced HAFs. circRNA_100395:¢ = 5.848, 1) P = 0.0 043 vs. Vehicle; KLHL20: ¢ = 4.035,2) P = 0.0157 vs. Vehicle. C: CircRNA_

100395 is abundant in the cytoplasm of HAFs. GAPDH mRNA and U6 were applied as positive controls in the cytoplasm and nucleus , respectively.
circRNA_100395: ¢ = 22.53, 1)P < 0.000 1 vs. Cytoplasm; GAPDH mRNA: ¢ = 12.07,2) P = 0.000 3 vs. Cytoplasm; U6: ¢ = 13.27,3) P = 0.000 2
vs. Cytoplasm. D : Levels of circRNA_100395 and KLHL20 mRNA in HAFs after treatment with 2 mg/mL Actinomycin D at the indicated time points.
12 h: t=3.521, 1)P =0.024 4 vs. KLHL20 mRNA; 24 h: t = 14.62,2)P = 0.000 1 »s. KLHL20 mRNA. Data are shown as mean + SEM, n = 3.
B2 CircRNA_100395 7 Ang 1 i S H) S L AR B h RIZRZ RS 7o
Fig.2 Expression and cellular distribution of circRNA_100395 in Ang Il —induced HAF
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