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Ubiquitin-specific protease 11 Aggravates Ischemia-reperfusion-
induced Cardiomyocyte Pyroptosis and Injury by Promoting TRAF3
Deubiquitination
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Background: In myocardial ischemia-reperfusion injury, myocardial
damage is aggravated when blood perfusion is restored in myocardial
infarction. Ubiquitin-specific protease 11 (USP11), a deubiquitinating
enzyme, could remove the ubiquitination of substrate proteins and
regulate protein stability, thereby affecting multiple pathological
processes.

Aims: To investigate the potential function of USP11 in myocardial
ischemia-reperfusion injury and its underlying mechanisms.

Study Design: In vivo and in vitro experimental study.

Methods: The ischemia-reperfusion rat model in vivo was evolved,
wherein the left anterior descending coronary artery was ligated for
30 min, followed by ligature release for 120 min. Meanwhile, H9C2
cells were brought to hypoxia for 6 h and then reoxygenated for 18
h to establish a cell hypoxia-reoxygenation (H/R) injury in vitro.
Then, the loss-of-function experiments of USP11 were performed.
Triphenyltetrazolium chloride and hematoxylin and eosin staining
were performed to observe myocardial injury. The MTT assay was
utilized to detect HOC2 cell viability. Pyroptosis was analyzed by
TUNEL staining and flow cytometry. Pyroptosis-related protein

expression and TRAF3 were analyzed via Western blot. The content of
inflammatory factors was examined by enzyme-linked immunoassay.
Co-immunoprecipitation and ubiquitination assays were performed to
analyze for USP11 interacting with TRAF3.

Results: USP11 was upregulated in the ischemic heart tissue.
Ischemia-reperfusion and H/R injuries increased USP11 expression.
USPI11 loss-of-function assays showed that USP11 knockdown
alleviated ischemia-reperfusion- and H/R-induced myocardial cell
damage, pyroptosis, pro-inflammatory factor secretion, and IKKf/
NF-kB pathway activation. In HOC2 cells, USP11 stabilized TRAF3
by deubiquitination. Furthermore, rescue experiments revealed that
TRAF3 overexpression reversed the protection of silencing USP11 on
H/R-induced HO9C2 cell injury.

Conclusion: This study confirmed that USP11 knockdown ameliorated
myocardial ischemia-reperfusion injury by downregulating TRAF3,
suggesting that USP11 silencing can be a novel target of myocardial
infarction.

INTRODUCTION

Myocardial infarction (MI) is a vital class of cardiovascular diseases
with high disability and mortality worldwide.? Currently, the
most effective treatment for MI is early restoration of tissue blood
supply; however, the recovery of blood supply often caused further
myocardial damage, which is known as ischemia-reperfusion
(I/R) injury.>* Myocardial I/R injury (MIRI) is a vital factor in the
prognosis of patients with ML Therefore, the mechanism of MIRI
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has drawn much attention. Recently, pyroptosis, a highly pro-
inflammatory programmed cell death, was reported to be tightly
related to MIRL.®7 Herein, the regulatory mechanism of pyroptosis
was explored deeply to determine an effective intervention target
for myocardial I/R damage.

Ubiquitin-specific protease 11 (USP11), a deubiquitinating enzyme,
belongs to the USP family of cysteine protease.® A previous study
indicated that USP11 aggravated spinal I/R injury by deubiquitinating
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Beclinl and mediating autophagy-dependent ferroptosis.’
Moreover, USP11 could stabilize p53 via deubiquitination, thereby
activating the NF-kB pathway, which contributes to neurological
inflammatory injury following intracerebral hemorrhage.! In this
study, USP11 was found to be upregulated in the left ventricle
tissue of ischemic cardiomyopathy by analyzing the GEO database
(GSE116250). However, its role in myocardial reperfusion injury
requires further investigation.

Tumor necrosis factor receptor-associated factor 3 (TRAF3) is
a component of the TRAF protein group that regulates multiple
biological processes, such as cell apoptosis, and inflammation,
through binding to receptors, enzymes, and regulators.!'> TRAF3
was expressed both in ischemic stroke and spinal cord injury
and promoted neuronal apoptosis by stimulating the MAPK
and NF-kB pathways.'*'* In addition, TRAF3 was reported to
be involved in I/R-induced myocardial injury and may serve as
a target for ameliorating myocardial injury.” In this study, we
predicted that USP11, as a histone deubiquitinase, may catalyze
the deubiquitination of TRAF3. Accordingly, we explored the
possibility that USP11 stabilized TRAF3 by deubiquitination to
regulate MIRI.

MATERIALS AND METHODS

Adenoviral Vector Construction

Adenovirus encoding a specific short-hairpin RNA targeting USP11
(Ad-shUSP11) and a nonsense shRNA (Ad-shNC) were designed
and transducted into cardiomyocytes as described previously.'®

Ischemia-Reperfusion Animal Model Creation

All 24 adult SD rats (male, 200-250 g) were taken from Shanghai
Laboratory Animal Company (China) and raised in the same
pathogen-free room. The rats were randomized to four groups
of six rats each: sham+Ad-shNC, sham+Ad-shUSP11, I/R+Ad-
shNC, and I/R+Ad-shUSPI11. For the I/R model, rats were
anesthetized with 10% chloral hydrate intraperitoneally. Then,
a chest median incision was made. Following tracheostomy, the
rats were intubated with a vein puncture needle and connected to a
small animal-specific breathing machine. Then, for 30 min, the left
anterior descending coronary artery was blocked, and reperfusion
was performed for 120 min. Meanwhile, rats that underwent
thoracotomy without coronary artery ligation were considered
as the sham group. For Ad-shNC and Ad-shUSP11 transduction,
before 48 h of coronary ligation, 100 ul of adenovirus solutions
were injected intramyocardially. In all cases, the Ethics Committee
of The First Affiliated Hospital of Xinjiang Medical University
Hospital approved the experiments.

Establishing the Cellular Hypoxia-Reoxygenation (H/R)
Model

H9C2 cells were cultured for simulating MIRI in vitro through
H/R exposure. The cells were randomly classified into four
groups: control+Ad-shNC, control+Ad-shUSP11, H/R+Ad-shNC,
and H/R+Ad-shUSP11. Before H/R treatment, HOC2 cells were
transfected with Ad-shNC or Ad-shUSP11 adenovirus vector for
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48 h. Later, the cells at 80% confluence of the H/R group were
maintained in a glucose-free medium and kept for 6 h in an
anaerobic chamber with 95% nitrogen and 5% carbon dioxide and
then reoxygenation for 18 h at 95% O, and 5% CO,. The control
group was maintained in an incubator with 95% O, and 5% CO,.

RNA Extraction and Quantitation Analysis

Total RNA was isolated using a Trizol kit (Invitrogen, Carlsbad,
CA, USA), and reverse transcriptase was employed for reverse
transcription to cDNA (TaKara, Kusatsu, Japan). Then, a SYBR
Green kit (TaKara) was employed to perform reverse-transcription
polymerase chain reaction (RT-PCR) on an ABI7500 system. The
mRNA expression of USP11 relative to B-actin was calculated
by utilizing the 222 method. The primer sequences were as
follows:  USP1l: Fwd-5'TTCCACGGCCTCTTCAAGTC3',
Rev-5'CGCGGATCCATGGGGATAAA3'; B-actin: Fwd-
5S'TGAGCTGCGTTTTACACCCT3', Rev-5'GCCT TCACCGTTC
CAGTTTT3'.

Western Blot

RIPA lysis buffer (Sigma, Shanghai, China) was applied to extract
total proteins. A BCA kit (Sigma) was employed to measure the
concentration of protein in the supernatant. Sodium dodecyl-
sulfate polyacrylamide gel electrophoresis was used to separate
proteins, followed by their electrical transfer to a polyvinylidene
fluoride membrane. Post blocking with 5% BSA, membranes
were kept overnight at 4 °C alongside diluted primary antibodies:
anti-USP11 (1:5000, ab109232, Abcam), anti-NLRP3 (1:1000,
ab263899, Abcam, Cambridge, UK), anti-GSDMD-N (1:1000,
ab215203, Abcam), anti-caspase-1 (1:1000, ab207802, Abcam),
anti-IL-18 (1:1000, ab300501, Abcam), anti-IL-18 (1:1000,
ab207323, Abcam), anti-p-IKKp (1:1000, ab194528, Abcam), anti-
IKKp (1:500, ab32135, Abcam), anti-p-NF-kB (1:1000, ab76302,
Abcam), anti-NF-kB (1:1000, ab16502, Abcam), anti-TRAF3
(1:1000, ab155298, Abcam), and anti-B-actin (1:1000, ab8227,
Abcam) and then incubation for 1 h by secondary antibody. An
ECL chromogenic substrate was used to visualize the bands.

Triphenyltetrazolium Chloride (TTC) Staining and
Histopathological Examinations

The myocardial tissue slices of rats were stained using 1%
TTC (Sigma) solution for 20 min at 37 °C. After washing
with phosphate-buffered saline, tissue slices were fixed in
10% formaldehyde for 6 h. Finally, slices were evaluated and
photographed, and the infarct size was estimated based on the
amount of necrosis in the myocardium as a percentage of the
myocardial area. For histopathological examinations, 2-um tissue
sections were dehydrated, followed by hematoxylin and eosin
(HE) staining, sealing with a neutral gum, and observing under an
optical microscope.

Lactate Dehydrogenase (LDH) Activity Assay

A LDH assay kit (Dojindo, Kumamoto, Japan) was applied
to measure the LDH level in the blood samples of rats and the
supernatant of H9C2 cells.
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MTT Assay

For the MTT assay, 2 x 10° cells/well were cultured in 96-well
plates overnight. Then, 20 pl of the MTT solution (Sigma) was
mixed and then co-incubated for 4 h. A microplate reader (BioTek,
Winooski, VT, USA) was employed to record the absorbance at
490 nm, and cell viability was calculated.

TUNEL Staining

At 30 min after paraformaldehyde (4%) fixation, tissue sections
were treated with 0.1% TritonX-100 for 15 min. Then, a TUNEL
kit was employed to perform TUNEL staining. Briefly, the sections
were incubated for 2 h with the TdT enzyme reaction mixture at
37 °C. Thereafter, DAPI was added, and incubated for 10 min. A
total of five randomly selected fields in each section were viewed
to determine the percentage of TUNEL-positive cells under a
fluorescent microscope (Nikon, Japan).

Flow Cytometry

Caspase-1 was measured by flow cytometry to assess HOC2 cell
pyroptosis. Briefly, according to the FAM-FLICA Caspase-1 Assay
Kit (Immunochemistry Technologies, USA) instructions, H9C2
cells were mixed with FLICA and PI, hatched in the dark for 1 h at
37 °C, and then analyzed with the FACSlyric flow cytometry (BD
Pharmingen, San Diego, CA).

Enzyme-linked Immunosorbent Assay (ELISA)

Rat blood samples and H9C2 cell supernatants were collected, and
interleukin (IL)-18, IL-1, IL-6, and TNF-a levels were examined
using an ELISA kit (Abcam) following the manufacturer’s protocol.

207

Co-immunoprecipitation (Co-IP) Assay and Ubiquitination
Assay

Co-IP and ubiquitination assays were carried out as described
previously.!® Briefly, H9C2 cells were lysed with an IP buffer
solution. Cell lysates were incubated with anti-USP11 and anti-
TRAF3 overnightand then incubated with pretreated magnetic beads
for 4 h. Western blot was used to analyze the immunoprecipitated
proteins. Cells were treated with MG132 or cycloheximide (CHX)
for ubiquitination before incubating with antibodies.

Statistical Analysis

GraphPad Prism 8.0 was used for statistical data analysis, and
values are presented as mean + standard deviation. Comparisons
between the two groups were performed by a t-test. Multiple
groups were compared for the differences through multi-group
analysis of variance. The p-value was considered significant when
it was < 0.05.

RESULTS

USP11 was Highly Expressed in I/R Rats and Cell Model

As shown in Figure la, USP11 expression in the human
left ventricular tissue was derived from the GEO database
(GSE116250) and was upregulated in ischemic cardiomyopathy
in comparison with normal tissues. Then, we established the H/R-
induced H9C2 cell model and the I/R rat model. The results of
qRT-PCR and Western blot showed increased levels of USP11
mRNA and protein for I/R rat myocardial tissues compared with
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FIG. 1. USP11 was highly expressed in the ischemia—reperfusion rat model and cell model. a) The expression level of USP11 was obtained from the
GEO database (GSE116250). “'p < 0.001, compared with the control group, b, c) gPCR and Western blot evaluation of rat myocardial tissue on mRNA
and protein expression of USP11. ""p < 0.001 compared with the sham group, d, ) gPCR and Western blot analysis of HIC2 cells on mRNA and

protein expression of USP11. ™’p < 0.001 compared with the control group.

gPCR, real-time polymerase chain reaction.
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those of sham rats (Figure 1b, 1¢). Consistently, USP11 mRNA and
protein expressions were boosted for HOC2 cells with H/R injury
compared with the control group (Figure 1d, 1e).

USP11 Silencing Alleviated Myocardial Injury Caused by I/R

To substantiate USP11 function in myocardial I/R injury, USP11
loss-of-function experiments were performed in rat and cell
models. For the I/R rat model, the Western blot assay showed
that compared with the sham+Ad-shNC group, the sham+Ad-
shUSP11 group had decreased USP11 protein expression, whereas
it increased in the I/R+Ad-shNC group. In addition, the protein
level of USP11 in I/R+Ad-shUSP11 was significantly lower than
that in I/R+Ad-shNC (Figure 2a). Subsequently, the myocardial
infarct size following USP11 knockdown was assessed by TTC
staining. Compared with the sham+Ad-shNC and sham-+Ad-
shUSP11 groups, the percentage of the infarct size was increased
in the I/R+Ad-shNC group, whereas this size was reduced after
knocking down of USPI11 (Figure 2b). The HE-stained cardiac
sections showed that the cardiomyocytes were disorganized and
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enlarged after I/R treatment, whereas USP11 silencing ameliorated
this damage (Figure 2¢). Moreover, the LDH contents in the serum
of rats were elevated after I/R injury, but reduced after USP11
silencing (Figure 2d). Then, we observed the effect of USP11 on
H/R-induced HI9C2 cell injury. Compared with control+Ad-shNC,
control+Ad-shUSP11 downregulated USP11 protein expression
and H/R+Ad-shNC upregulated it (Figure 2e). The USP11 level
was reduced in HOC2 cells treated with H/R and transfected with
shUSP11 (Figure 2e). Furthermore, we observed a declined cell
activity and increased LDH levels in H/R-induced HI9C2 cells,
whereas these effects were reversed via USP11 silencing (Figure
2f, 2g). In summary, the data validate that USP11 knockdown
alleviated I/R injury in vivo and H/R injury in vitro in rats.

USP11 Silencing Suppressed the Pyroptosis of Myocardial
Cells During Alleviated I/R Damage

Evidence proves that programmed cell death by pyroptosis
was tightly related to the myocardial injury caused by I/R.'"!®
Herein, to verify that USP11 knockdown affected myocardial cell
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FIG. 2. USP11 knockdown protected against myocardial injury in vivo and in vitro. a) The protein level of USP11 in myocardial tissue was examined
by Western blot. “p < 0.001 when compare with the sham + Ad-shNC group. ##p < 0.001 compared with the I/R+Ad-shNC group, b) Representative
images of myocardial tissue section by TCC staining (left) and averaged data of the percentage of the infarction size to the total area (right).
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USP11, ubiquitin-specific protease 11, LDH, lactate dehydrogenase; HE, hematoxylin and eosin.
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pyroptosis during MIRI, TUNEL staining of myocardial tissue
was performed after I/R, and myocardial NLRP3, 1L-18, IL-1,
caspase-1, and GSDMD-N levels were determined via Western
blot. The percentage of TUNEL-positive cells and NLRP3, IL-18,
IL-1B, caspase-1, and GSDMD-N levels were also increased in the
I/R+Ad-shNC group in comparison with the sham group (Figure
3a, 3b). Moreover, compared with the I/R+Ad-shNC group, these
indices in the I/R+Ad-shUSP11 group decreased. In addition,
after H/R damage, the H9C2 cell pyroptosis rate was enhanced
by flow cytometry; however, the HOC2 cell pyroptosis rate after
transfection with Ad-shUSP11 decreased (Figure 3¢). Western blot
revealed similar results for NLRP3, IL-18, IL-1p, caspase-1, and
GSDMD-N levels in HOC2 cells after H/R treatment (Figure 3d).
Altogether, these data indicated that USP11 silencing could relieve
I/R-induced myocardial pyroptosis.
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USP11 Silencing Inhibited the I/R-induced Inflammatory
Damage

The leading feature of pyroptosis is the rapid rupture of the plasma
membrane, resulting in the release of proinflammatory intracellular
contents.”” To gain further insight into the effect of USP11 function
loss on myocardial inflammation, we monitored the content of
inflammatory factors by ELISA and the activity of the signaling
pathway for IKKB/NF-kB by Western blot. Consequently, the
concentrations of IL-6, IL-18, TNF-a, and IL-1f were significantly
higher in rat myocardial tissue that suffered from I/R injury than
that in the sham group, all of which were lower in the I/R+Ad-
shUSP11 group relative to the I/R+Ad-shNC group (Figure 4a).
Similarly, Western blot illustrated higher phosphorylation levels of
IKKp and NF-kB in the I/R group than in the sham group, which
were partially abolished by USP11 knockdown (Figure 4b). Like
in the I/R rat model, consistent results were observed in the H/R
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FIG. 3. USP11 knockdown alleviated the pyroptosis of myocardial cells during I/R injury. a) TUNEL staining of myocardial tissues (left) and the TUNEL-
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HOC2 cell model (Figure 4c, 4d). These data indicate that USP11
silencing could inhibit I/R-induced myocardial inflammation.

USP11 Stabilized TRAF3 Expression by Deubiquitination

UbiBrowser (http://ubibrowser.ncpsb.org) was used to further
predict E3 ubiquitin ligase for USP11 and found that TRAF3
was predicted as a candidate for USP11. The binding of USP11
to TRAF3 was then determined. The results of the Western blot
showed that USP11 and TRAF3 protein levels were downregulated
in the Ad-shUSP11 group of the sham group, whereas they were
upregulated in the Ad-shNC group of rats with I/R, but reduced
once with USP11 loss (Figure 5a). Exactly as observed in the rat
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models, the expressions levels of USP11 and TRAF3 increased
in the Ad-shNC group of H/R-treated H9C2 cells, but decreased
after USP11 knockdown (Figure 5b). Furthermore, USP11 and
TRAF3 binding was verified by the co-IP assay in HOC2 cells
(Figure 5c¢). Meanwhile, USP11 silencing decreased the TRAF3
ubiquitination extent (Figure 5d). Then, in the presence of USP11,
CHX was used to treat H9C2 cells to confirm the effect of USP11
on TRAFS3 stability. As expected, to some extent, the inhibition of
TRAF3 degradation by USP11 notably stabilized TRAF3 (Figure
5e). These data suggest that USP11 could stabilize TRAF3 through
deubiquitination.
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0.001 compared with the I/R + Ad-shNC group, b) Western blotting of the total and phosphorylated IKKB and NF-kB in myocardial tissues. “p < 0.001
compared with the sham+Ad-shNC group. ##p < 0.001 compared with the I/R + Ad-shNC group, c) ELISA detection of the levels of IL-6, IL-18, IL-18,
and TNF-a in the HIC2 cell supernatant. “p < 0.001 compared with the control + Ad-shNC group. ##p < 0.001 and *#p < 0.01 compared with the H/
R+Ad-shNC group, d) Western blotting of total and phosphorylated IKKB and NF-kB in HI9C2 cells. “’p < 0.001 compared with the control + Ad-shNC

group. ##p < 0.001 and *p < 0.05 compared with the H/R + Ad-shNC group.

IL, interleukin; TNF-a, tumor necrosis factor a; USP11, ubiquitin-specific protease 11.

Balkan Med J, Vol. 40, No. 3, 2023



Zhang et al. Reperfusion Injury of Myocardial Ischemia by USP11

TRAF3 Overexpression Abrogated the Protection of USP11
Knockdown on H9C2 Cells

Then, to explore the possibility that USP11 functioned by stabilizing
TRAF3, we co-transfected Ad-shUSP11 with NC or TRAF3 into
HIC2 cells. As shown in Figure 6a, the level of TRAF3 protein
was significantly upregulated in H/R-treated HI9C2 cells with
TRAF3 overexpression. Importantly, the cell viability improved in
the H/R+shUSP11+NC group, whereas it decreased after TRAF3
overexpression (Figure 6b). Moreover, TRAF3 overexpression
significantly recovered the LDH, pyroptosis, and inflammatory-
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inhibiting effects caused by Ad-shUSP11 in H/R-induced H9C2
cells (Figure 6¢-6¢). Taken together, these data demonstrated that
USP11 silencing could protect myocardial cells from H/R-induced
injury by TRAF3 degradation.

DISCUSSION

MIRI is a serious complication after restoring the blood supply
in patients with MI1.° The pathological process of MIRI involves
inflammation, autophagy, and reactive oxygen and ultimately leads
to irreversible myocardial cell death.?'?? Pyroptosis as a novel
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FIG. 5. USP11 stabilized TRAF3 by deubiquitination. a, b) Western blot assay for the determination of USP11 and TRAF3 protein levels in the
myocardial tissues of rat and HIC2 cells. “p < 0.001 and “p < 0.01 compared with the sham + Ad-shNC group. ##p < 0.001 and #p < 0.01 compared
with the /IR + Ad-shNC group, c) Co-IP revealing USP11 and TRAF3 interaction, d) TRAF3 ubiquitination level shown by immunoprecipitation after
USP11 overexpression, e) TRAF3 stability after getting treated with CHX in the presence of USP11. “p < 0.001 and “p < 0.01 compared with the NC

group.
USP11, ubiquitin-specific protease 11.
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programmed cell death type, is marked by cysteine asparaginase
-1 (caspase-1) dependence and accompanied by the release of
numerous pro-inflammatory factors.” Recent findings revealed the
involvement of pyroptosis in MIRI, and targeting pyroptosis may
be a new therapeutic means for MIRIL.?*In this study, we illuminate
USPI11 silencing protected MIRI and cell pyroptosis through the
reduction of TRAF3 levels and revealed USP11 as a promising
target for MIRI cure.

In this study, USP11 was upregulated after I/R and H/R injury,
which is consistent with the result from the GEO database
(GSE116250). Furthermore, USP11 knockdown was found to
mitigate myocardial damage in rats from post-IR and promoted
the activity of H9C2 cells from post-H/R. In I/R models, evidence
indicated that the activated NLRP3 contributed to myocardial injury
by activating caspase-1-dependent cell pyroptosis.”® Caspase-1
activated other IL-18- and IL-1B-cleaved precursors, generating
mature IL-18 and IL-1p forms, followed by their release from cells,
thus promoting inflammatory response.’® Moreover, caspase-1

Zhang et al. Reperfusion Injury of Myocardial Ischemia by USP11

activation also clicked gasdermine D (GSDMD) and generated
GSDMD-N, forming pores in the cell membrane and causing cell
pyroptosis.*” Interestingly, our results verified that USP11 silencing
repressed the pyroptotic cell death by inhibiting the activation of
IL-18, caspase-1, NLRP3, IL-1B, and GSDND-N in in vivo and
in vitro models, indicative of an anti-pyroptosis effect of USP11
knockdown. Moreover, USP11 knockdown resulted in the reduced
production of pro-inflammatory factors and decreased activity
of the IKKB/NF-kB pathway. Of note, many deubiquitination
enzymes, such as USP7, HSP47, USP49, and Abro1, were reported
to play an important role in MIRI by controlling the ubiquitination
of substrates.”3! Therefore, we explored the binding substrate of
USP11 in depth.

Except for Beclinl and p53, USPI1 can also bind to PPP1CA,
p21, NONO, and KLF4, thereby playing a role in cancer, DNA
damage, and liver disease by mediating their deubiquitination
and stabilization.’>3 In this study, by analyzing UbiBrowser, we
found that TRAF3 can act as a substrate for USP11. Importantly,
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FIG. 6. TRAF3 overexpression abrogated the protection of USP11 knockdown on H9C2 cells. a) Protein expressions of USP11 and TRAF3 in cells
were detected by Western blot, b) The MTT assay was used to assess cell viability, c) The level of LDH was quantified by ELISA, d) Flow cytometry
analysis of cell pyroptosis, e) ELISA detection of the levels of IL-6, IL-18, IL-1B, and TNF-a in the supernatant of cells. “p < 0.001 compared with the
control group. *p < 0.05 and ##p < 0.001 compared with the H/R+Ad-shNC + NC group. ép < 0.05, 3&p < 0.001, and %%¢p < 0.001 compared with the

H/R + Ad-shUSP11 + NC group.

LDH, lactate dehydrogenase; IL, interleukin; TNF-a, tumor necrosis factor a; USP11, ubiquitin-specific protease 11.
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TRAF3 has been reported to promote LPS-induced pyroptosis
of macrophages.’*¥7 Study data provided evidence that USP11
stabilized TRAF3 expression by deubiquitination in H9C2 cells.
Then, we observed that the anti-pyroptotic and anti-inflammation
effects of USP11 silencing on H/R-treated HIC2 cells were largely
abolished in the presence of TRAF3. These data suggested that
USP11 silencing mitigated pyroptosis and MIRI through TRAF3
degradation. However, more evidence is needed to verify the role
of USP11/TRAF3 axis in MIRL

In conclusion, our study demonstrated that USP11 was upregulated
in MIRI, and its inhibition could improve myocardial injury after
MIRI and reduce pyroptosis and inflammation of myocardial cells
by mediating TRAF3 deubiquitination. Our data highlight the
potential of USP11 as a novel strategy for MIRI treatment.
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