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Ring finger protein 130 improves myocardial ischemia-reperfusion injury
by inhibiting poly-ADP ribose polymerase 1 ubiquitination
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[ Abstract ] Objective  To investigate the effect of ring finger protein 130 ( RNF130) on myocardial
ischemia-reperfusion injury ( MI/RT) and its potential mechanism. Methods Male C57BL/6] mice were divided into
four groups (n=6) ; Sham, MI/RI, MI/RI+Vector, and MI/RI+RNF130 overexpression ( MI/RI+RNF1300E).

Cardiac function was evaluated by echocardiography 24 hours after ischemia-reperfusion. Pathological changes,
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oxidative damage, and apoptosis in myocardial tissues were observed via IHC, DHE, and TUNEL staining. Protein
expression was detected using Western blot, immunofluorescence, and immunohistochemistry. Proteomic analysis was
performed to identify downstream proteins regulated by RNF130, and protein-protein interactions were validated by
immunoprecipitation ( IP) assay. Results Compared with the MI/RI+ Vector group, RNF130 overexpression
significantly improved cardiac function, as indicated by increased left ventricular ejection fraction ( EF) and fractional
shortening (FS), reduced myocardial infarction area, and decreased expression of NOX-2 and BAX proteins ( P<
0.05). DHE and TUNEL staining showed that RNF130 overexpression alleviated myocardial oxidative damage and

apoptosis( P<0.05). Proteomic analysis and IP assays revealed a significant interaction between RNF130 and

PARP1, with PARP1 expression inversely correlated with RNF130. Conclusions

RNF130 may mitigate MI/RI

injury by regulating the PARP1 ubiquitination pathway, providing a new target for therapeutic intervention.
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analysis was performed to determine the protein expression of RNF130 in mice cardiomyocytes. Compared with Sham group, *P<0. 05.

Figure 1 RNF130 expression was decreased in the heart of MI/RI mice

RNF130 X FR GOLIATH , 2 5 i 25 11 il #H 5&
(PA) Z5RJ3R Y E3 3% 3285 Goliath ( dGoliath ) f 1
FLSIRIIEY > B3 AN B RGN
—FRAY, BN ] 268 T A B AT Ak
BRI R i, 3 T LAAE U 2R 5 O o T A4 i e
fii, E3 M Az BB 2 EN, NTIHKT
TSR AR R S M R T AR U R i P
i B SR O DNA $5405 2 S 800 L
MOZET- ) FEEHLHI . RNF130 1~ RING E3 %42
B — B3, Bl TIE BA AT 3R 5 N 2R ) e g

7 AN R TR R E R S S A A R S
RNF130 335 F c-mye 12 2 A0 3047 00 B2 fi
PR AL AE A LB it P T AR 5 P ook
DL CHRIE . ADP —A2%0H 58 Ak J2& — i OC B 1 200 Jfd
KL, FELH PARP ZG 3R ADP ZHER &
—1(PARP1) fiEfk , X —iF B2 Xt T DNA $ifiifs &
FREE, PARPIAEMIZK G & B FE W
B Z—, B55 T HRFRE MY 2L DNA
BEHLE, IEAER  PARPL $HI 7] O 88 F 52 =k
Y7 AT S 2 U5 0 T 5 0 Bl A T b A0 E W



6 of ] P BE AR 2Rk 2025 4E 7 A5 35 %45 7 Chin J Comp Med, July 2025, Vol. 35,No. 7

A BT AL

Sham group

RNF 1305 %k 4]
MI/RI+Vector group MI/RI+RNF1300E group

100 = o ETFAY
. Sham group
ES ¥ VU L — PSR+ B R AL
E{ = MI/RI+Vector group
] o OV YL I — FEFE A+ RNF 130k 2215 41

MI/RI+RNF1300E group

shortening

@ Left ventricular ejection fraction

L ] [ ] L ]
NOX-2 | — > — — R — |60 kDa
B-tubulin | A —— — — — — |55 kDa
Bax | — — —— — -_— - |2| kDa
B-tubulin | e — — —— — | 55kDa
TNF-a | — —  — - A | 17 kDa
B-tubulin | — — — — — — | 55kDa
i 5 - :_z S = *
> =1
= Y3 * )
T 2% 4- Xe35 44
w2 & = &9
W a2 g Z£3 a
E 2% 3+ + IO 2 .E 3=
£33 53 : H 2E ¥
F=4 T s O3 T
] Lo = o0 § 2=- oo
5 29 Eze X
\ RN ERR= v
>< [5] *l‘ — < I — oT o a
~ O <« = ()
S z > & m %
m 0
C BFARL
Sham group 0.5 =
H *
‘w04 =—
o 5
IR I~ R 3+ R A R 4L #3 \ S &
- . . K< 03 = 4
MI/RI+Vector group ﬂ ( 5 ) ﬁ ! = E f
- = Py
25 02=-
BE
o N 2 01—
VLR L~ P E+RNF 1303 ik 41 . =
MI/RI+RNF1300E group . " 0 =

TE A OB R/ UG IE EF FTFS {H ;B : Western blot £l NOX-2 Al BAX 76/ BLU LR rh i 26 1113835 ; € P SCHE A TTC
RSN RO UREFETIAR . ST AREMIL, " P<0. 05 ;5 0ok i~ + 28 IR FOR A L, TP<0. 05,

2 RNF130 i kB MU/RLNELL I RE
Note. A, Cardiac ultrasound examination of mouse heart EF and FS values. B, Western blot analysis was performed to detect the protein
expression of NADPH oxidase 2 (NOX-2) and Bel2-associated X protein (BAX) in mice cardiomyocytes. C, Myocardial infarct size was
evaluated by Evans blue and triphenyltetrazolium chloride (TTC) double staining. Compared with Sham group, *P<0.05. Compared
with MI/RI+Vector group, "P<0. 05.

Figure 2 RNF130 overexpression improves cardiac function in MI/RI mice
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Figure 3 RNF130 overexpression facilitates myocardial injury in MI/RI mice
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Note. A, Volcano plot illustrates differentially expressed proteins between the MI/RI+Vector and MI/RI+RNF1300E groups. B, Protein-protein
interaction network analysis demonstrates functional relationships among the most significantly upregulated proteins between the two groups. C,
Co-immunoprecipitation assays validated the physical interaction between RNF130 and poly ( ADP-ribose) polymerase 1 ( PARP1) in mouse
cardiomyocytes. D, Immunoprecipitation combined with immunoblotting confirmed the protein expression of PARP1 in mice cardiomyocytes. E,
Ubiquitination assays via immunoprecipitation were performed to detect ubiquitinated PARP1 in mice cardiomyocytes, followed by quantitative
analysis using Image J (15.4) software. Compared with Sham group, *P<0.05. Compared with MI/RI+Vector group, 'P<0. 05.
Figure 4 RNF130 reduces PARP1 protein expression by binding to PARP1 and promoting its ubiquitination
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