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ABSTRACT Objective: To investigate whether FNDCS5  (Irisin) could inhibit BNIP3-mediated mitophagy to protect mitochondrial
function and reduce cardiomyocyte fibrotic protein expressions via activating KLF4, and clarify the protective mechanism of irisin against
DOX-induced cardiotoxicity. Methods: Cardiac fibroblats (CFs) cells were randomly divided into the following groups: Control group
(CON), FNDCS treatment group (FNDCS), DOX-induced cardiotoxicity group (DOX), FNDCS5 protection group (DOX-FNDCS),
DOX+Scramble siRNA group (DOX-Scramble siRNA), FNDC5+Scramble siRNA group (DOX-FNDCS5-Scramble siRNA), DOX +
KLF4 siRNA group (DOX-KLF4 siRNA), DOX + FNDCS5 + KLF4 siRNA group (DOX-FNDC5-KLF4 siRNA). Western blot and ROS
detection were used to examine the mitochondrial function and cardiomyocyte fibrotic protein levels. TUNEL staining was used to
determine the apoptotic rate of CFs cells. Results: Compared with the CON group, DOX treatment significantly decreased ATP content
and cell apoptosis rate was increased while the mitophagy was significantly activated manifested by the increased of BNIP3, ATGS and
LC3 protein expressions Furthermore, cardiomyocyte fibrotic protein expressions (collagen I and a-SMA) was significantly increased,
while FNDCS treatment dramatically reversed DOX-induced cardiotoxicity. Our further study confirmed that FNDCS5 inhibits BNIP3
mediated mitophagy to protect mitochondrial function and reduce cardiomyocyte fibrotic protein expressions by activating KLF4
signaling. Nevertheless, the protective role of FNDCS was abolished by KLF4 siRNA treatment. Conclusions: FNDCS5 inhibited BNIP3
mediated mitophagy by activating KLF4 signal, and reduced cardiomyocyte fibrotic protein expressions, thus alleviating DOX-induced
cardiotoxicity.
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Fig. 1 FNDCS5 treatment significantly alleviates DOX-induced cardiotoxicity

(A) Representative images of apoptotic cardiomyocytes and ROS levels . TUNEL: green fluorescence represents TUNEL-positive nuclei. DAPI: blue

fluorescence represents total cardiomyocyte nuclei. ROS: Intracellular ROS fluorescence were stanined by DCFH-DA. (B) Cell activity was examined by

CCK-8 kit. (C) Cell apoptosis presented as the apoptotic index (x100%). (D) Bar graphs showing quantitative analysis of Mean Fluorescence Intensity
(MFI) of DCFH-DA in CFs. (E) LDH level. (F) Cellular SOD activity. (G) GSH-Px activity. The results are presented as mean + S.E.M., n=6-10 in each

group. *P<0.05 vs. CON group, “P<0.05 vs. the DOX group.

2.2 FNDC5 Fi4hi2 o] & 2 (R 40 B - 2 Rl ROS A Y
s 2 7R, 5 CON 41 A, AU A FNDCS J=5 4t g4 1=
S ROS Az 34 0 1 25 40722 , i DOX b FEWT i 54841 CFs 4
R TR B e ROS AE i (P<0.05)., FNDCS kbR AE S )l
ROS Az i FEAR AU IR T2, 224 DOX 55 A0 LA i 5 1
(P<0.05),
2.3 FNDC5 it 4b 22 7] 2 2 % {% LDH 7k S 3f {2 # SOD &
GSH-Px 3%, R HEA AT # KLF4 siRNA 35484
i 3 iR, 5 CON ZHAH Lk, DOX 755 1l I ##4 )i LDH
o hJFME SOD K& GSH-Px ik (P<0.05),FNDCS HAiIA S
53k DOX 5 RO LA, 25T KLF4 siRNA 4b3
FRAMIKIY T ENDCS (475 1 (P<0.05).,

2.4 FNDCS5 i1 &b 32 AT ] #l £ RL K B 1 03 BE 305 R B IR0 AL

ke g 20d

FRATTHE— 2B A 2R R 19 5 B il 4t 40 i 4 41 Ak B 1 1Y
ik, 4R E 4 Bk, 5 CON A AL, DOX Ab3 5 KLF4 3
KRB, LRk E bR 1 BNIP3 ATGS & LC3 fiy 3
ki L, O WL £ 4 kbR & B 1 Collagen 1 &
a-SMA [kt i 2305 (P<0.05 ), 1fij FNDCS5 FiiAbH Al 3
KLF4 (R AR5, 35 B 0] BNIP3 451y 2Rk B Ry
TS AT 9 ATGS LC3 B3k, A0 HLEF 4 fbn s
[ Collagen I } o-SMA )55kt i 2 %L (P<0.05),
2.5 FNDC5 &% 8 KLF4 {5 24l BNIP3 /F B hiik 5
TR I PR AN 41K

i 3-4 pian, 5 DOX 4t , KLF4 siRNA 4b ¥ 5 B
PRET AR B AR X Yol 2 R TR 2 B IR 2F ROS A=



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.11 JUN.2021 2015 -

(A) CON  FNDC5 DOX DOX-FNDCs (B)

»

FNDCS

w

KLF4 |.-- - — -|

Collagen I | - T~ S e — -|

ATP content (nmol/mg protein)
~N

°

GSMA | e — —
pactin | S S — ®

BNIp3 | W - e -

£10
ATGS | ™es  dunet St St g
LC3 | e — — 208
o
(¥) G)
* 1.5
u
S 10 O 1.0 [o=——
! IME
g 05 Sos
0.0 0.0 - v ¥
00; 0"‘) Go“ ?“00" ot ?“00" 001;*&‘\00‘,
of

[ 2 FNDCS Xt CFs ZRif Fp gk il B BE R SF 4L AR E B B RIA IS
Fig. 2 FNDCS alleviates mitophagy and inhibits myocardial fibrosis marker protein expression in CFs cells (A) Representative protein images by western
blot from different groups. (B) represent ATP content in CFs cells. (C-I) Expression of FNDCS, KLF4, BNIP3, ATGS, LC3, Collagen I and o-SMA
protein. The results are presented as mean + S.E.M., n=6-10 in each group. *P<0.05 vs. CON group, “P<0.05 vs. the DOX group.
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Fig. 3 FNDCS5 protectd CFs cells against DOX-induced cardiotoxicity by reducing apoptosis and ROS production via the KLF4 signaling pathway
(A) Representative images of apoptotic cardiomyocytes and ROS levels. TUNEL: green fluorescence represents TUNEL-positive nuclei. DAPI: blue
fluorescence represents total cardiomyocyte nuclei. ROS: Intracellular ROS fluorescence were stanined by DCFH-DA. (B) ATP content. (C) Cell apoptosis
presented as the apoptotic index (x100%). (D) Bar graphs showing quantitative analysis of Mean Fluorescence Intensity (MFI) of DCFH-DA in CFs. (E)
LDH level. (F) Cellular SOD activity. (G) GSH-Px activity. The results are presented as mean + S.E.M., n=3-6 in each group.
*P<0.05 vs. the DOX-Scramble siRNA group, “P<0.05 vs. the DOX-FNDC5-Scramble siRNA group.
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Fig. 4 FNDCS attenuates BNIP3-mediated mitophagy and reducing myocardial fibrosis by activating of KLF4 signaling pathway in DOX-induced

cardiotoxicity

(A) Representative protein images by western blot from different groups. (B-H) Expression of FNDC5, KLF4, BNIP3, ATGS, LC3,

Collagen I and a-SMA protein. The results are presented as mean + S.E.M., n=3-6 in each group.

*P<0.05 vs. the DOX-Scramble siRNA group, *P<0.05 vs. the DOX-FNDCS5-Scramble siRNA group.
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