+ 498 - IR AR e 2026 4£ 6 A45 43 556 ] ] Clin Intern Med ,June 2026, Vol. 43 ,No. 6

[ DOIT10.3969/. issn. 1001-9057. 2026. 06. 015 . ”ﬁg EE%EEH 6}11% .

http : //www. lenkzz. com/CN/10.3969/]. issn. 1001-9057.2026. 06. 015

V ER SR A 22 Lz EABE M TR
SRV HET 2 FIREH 1 #2000 LG L
FHE 3 45493 0 UL 40 el A T VR T AR

AR MR HEF REE

(WZE] BH FIERESMEAm22(USP2) £Z RIBMHITEGE BT K7 2 [k
FE [ 1 (SIRTL) 000 JULER Il P38 1 505 ( MIRD) O U BRAE TR PE RO . A3k FdEad X fe 4%
37 et 7 AL B HOG2 20 i 43 X HR 2 A/ B S (HR) 4 HR + USP22 #H | Vector 41 |
Flag-USP22 2H  Flag-SIRT1 2 BHPEXT IR (NC) 2H  USP22 4H . sh-NC £ ,sh-USP22 £  sh-NC + MG132
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Mechanism of ubiquitin-specific protease 22-mediated deubiquitination of silent mating type
information regulation 2 homolog 1 in regulating cardiomyocyte pyroptosis during myocardial
ischemia-reperfusion injury Liu Guangjiao” , Lin Bin, Gou Zhiping, Wu Shunjun. ™ Department of
Cardiovascular Medicine ,Longhua District People’ s Hospital ,Shenzhen 518100, China

[ Abstract] Objective To investigate the mechanism by which ubiquitin-specific protease 22
(USP22) regulates myocardial ischemia-reperfusion injury ( MIRI) through deubiquitination of silent
mating type information regulation 2 homolog 1 (SIRT1) and its effect on myocardial cell pyroptosis.
Methods H9c2 cells were treated with control conditions , transfection , or other methods, and divided into
control group, hypoxia/reoxygenation( HR) group, HR + USP22 group, Vector group, Flag-USP22 group,
Flag-SIRT1 group, negative control (NC) group, USP22 group, sh-NC group, sh-USP22 group, sh-NC +
MG132 group,sh-USP22 + MG132 group, sh-NC + CQ group, and sh-USP22 + CQ group;the mRNA and
protein expression of USP22 and SIRT1 were detected by qRT-PCR and Western blot; cell viability,levels
of TL-1B,1L-18 ,and lactate dehydrogenase( LDH) in cell supernatant were measured by CCK-8,ELISA,

and biochemical assays; mitochondrial structure was observed by transmission electron microscopy; the
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proportion of Caspase-1 " PI™ cells was detected by flow cytometry;and the deubiquitination modification of
SIRT1 by USP22 was verified by co-immunoprecipitation ( Co-IP) , protein stability , degradation pathway,
and in vivo ubiquitination assays. Results ~ Compared with the control group, the HR group showed
decreased relative expression levels of USP22 and SIRT1 mRNA and protein,and decreased cell viability,
while the LDH level increased ;in the HR + USP22 group,the USP22 mRNA and protein levels and LDH
level increased, whereas SIRT1 protein expression and cell viability decreased ; compared with the HR
group, the HR + USP22 group exhibited elevated SIRT1 protein expression and cell viability, and
discreased LDH level (P <0.05). Compared with the control group,both the HR and HR + USP22 groups
showed increased levels of TL-1B,1L-18, and the proportion of Caspase-1*PI" cells; compared with the
HR group,the HR + USP22 group had lower levels of these parameters( P <0.05). Co-IP results showed
an interaction between USP22 and SIRT1. CHX experiments indicated that the proteasome inhibitor
MG132 reversed the downregulation of SIRT1 induced by USP22 knockdown, whereas the autophagy
inhibitor CQ did not produce this effect. Ubiquitination assays showed that USP22 interacts with SIRTI
and stabilizes SIRT1 protein expression through deubiquitination. Conclusion ~ USP22 may stabilize
SIRT1 protein expression through deubiquitination, thereby reducing cardiomyocyte pyroptosis and

- 499 -

inflammatory response and ultimately alleviating myocardial injury.

[ Key words| Ubiquitin-specific protease 22;  Deubiquitination;

regulation 2 homolog 1;  Myocardial ischemia-reperfusion injury;
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2. USP22 X} HR 5 S0 LA AE T- A 52 . FL 8%
RIS EI N IR 2 LR AR 25 4 S HR A SOk iRk
g IS I WIN X ECYNE TR ig] I 0 ok 25 TR L
[ BRI, HR + USP22 A E kiR 714 HR 21 B (5 ik
%, W 2, SXFREAAM L, HR 41 HR + USP22 4
IL-1B IL-18 Caspase-1* PI* 41l lb 91 3 7+ &5 ; S HR

1 34 H9c2 AN AS W EELE 5 (A W HRZH ; B HR 4 ;C. HR + USP22 4 ; i 3k TR AR T HOc2 4 I RELEH ; x400)

F1 320 H9c2 Zfifd USP22 SIRT1 mRNA K 2 FAAHNT kK Ay 1  LDH K (x +5,n=3)

20 51 USP22 mRNA SIRT1 mRNA USP22 EH SIRT1 & H HREIE ST (% ) LDH(U/L)
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