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Background: Acute kidney injury (AKI) emerges as an acute and critical disease. Tripartite
motif 8 (TRIMS), one number of the TRIM protein family, is proved to participate in
ischemia/reperfusion (I/R) injury. However, whether TRIMS is involved in renal I/R injury
and the associated mechanisms are currently unclear.

Purpose: This study aimed to investigate the precise role of TRIMS and relevant mechan-
isms in renal I/R injury.

Materials and Methods: In this study, human renal proximal tubular epithelial cells (HK-2
cells) underwent 12 hours of hypoxia and 2 h, 3 h or 4 h of reoxygenation to establish an
in vitro hypoxia/reoxygenation (H/R) model. The siRNAs specific to TRIMS8 (si-TRIMS)
were transfected into HK-2 cells to knockdown TRIMS. The cell H/R model included
various groups including Control, H/R, H/R+DMSO, H/R+NAC, si-NC+H/R, si-TRIM8
+H/R and si-TRIM8+LY294002+H/R. The cell viability and levels of reactive oxygen
species (ROS), hydrogen peroxide (H,O,), mRNA, apoptotic proteins, pyroptosis-related
proteins and PI3K/AKT pathway-associated proteins were assessed.

Results: In vitro, realtime-quantitative PCR and western-blot analysis showed that the
mRNA and protein expression of TRIM8 were obviously upregulated after H/R treatment
in HK-2 cells. Compared with the H/R model group, knockdown of TRIMS significantly
increased cell viability and reduced the levels of ROS, H,0,, apoptotic proteins (Cleaved
caspasebase-3 and BAX) and pyroptosis-related proteins (NLRP3, ASC, Caspase-1,
Caspase-11, IL-1p and GSDMD-N). Western-blot analysis also authenticated that PI3K/
AKT pathway was activated after TRIMS8 inhibition. The application of 5 mM N-acetyl-
cysteine, one highly efficient ROS inhibitor, significantly suppressed the expression of
apoptotic proteins and pyroptosis-related proteins. Moreover, the combined treatment of
TRIMS knockdown and LY294002 reversed the effects of inhibiting oxidative stress.
Conclusion: Knockdown of TRIMS8 can alleviate H/R-induced oxidative stress by trigger-
ing the PI3K/AKT pathway, thus attenuating pyropyosis and apoptosis in vitro.
Keywords: TRIMS, renal I/R injury, oxidative stress, apoptosis, pyroptosis

Introduction

Acute kidney injury (AKI) has high incidence and mortality, which emerges as an acute
and critical disease. Moreover, AKI is often the result from kidney transplantation,
sepsis, nephrectomy, nephrotoxicity, hypovolemic conditions.'> Among these, renal
ischemia/reperfusion (I/R) injury is one of the most common cause of AKL® The
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occurrence and progress of renal I/R injury are connected
with a variety of molecular events, such as ion accumulation,
mitochondrial dysfunction, activation of oxidative stress,
inflammation, and apoptosis.>* Although numerous cellular
activities are associated with renal I/R injury, reactive oxygen
species (ROS) are proved to be crucial mediators, as the
enhancement of ROS scavenging can relieve renal I/R
injury.> Previous work has illustrated that alleviation of oxi-
dative stress is able to mitigate renal I/R injury.®’ Therefore,
it is increasingly meaningful to find strategies to reduce renal
I/R injury-generated oxidative stress.

Tripartite motif 8 (TRIMS) interacts with and ubiquiti-
nates a great deal of substrates,® and it is involved in
modulating extensive biological

processes including

immune response, cell survival and differentiation.”'”
Besides, TRIMS is mainly expressed in the kidney, gut
and central nervous system.'' Studies testified that severity
of insulin resistance and hepatic steatosis was increased
along with the overexpression of TRIMS.'> Up-regulation
of TRIMS exaggerated the progression of cardiac hypertro-
phy and enhanced inflammatory response in Pseudomonas
aeruginosa-induced keratitis.'>'* Interestingly, some evi-
dence suggested that TRIMS inhibition mediated beneficial
effects in I/R-related diseases and had a critical function in
regulating oxidative stress. TRIMS8 deficiency relieved
hepatic I/R-induced damage and restrained I/R-mediated
cerebral injury.'>'® Downregulation of TRIMS contributed
to the elimination of intracellular ROS generation and
apoptosis in oxygen-glucose deprivation/re-oxygenation-
induced HT22 neurons.!’ Moreover, the decrease of
TRIMS expression resulted in the activated PI3K/Akt sig-
naling pathway to protect H9c2 cells against H/R-induced
oxidative stress and apoptosis.'® Despite the intensive
research of TRIMS8 on various pathological processes, the
role of TRIMS in renal I/R injury remains unclarified.
According to these findings, we speculated that TRIMS
could regulate renal I/R injury. Herein, this study was
aimed to investigate the underlying mechanism of TRIMS
in regulating H/R-induced injury in HK-2 cells, which were

often used to build in vitro renal I/R models.'*-*°

Materials and Methods

Antibodies and Reagents

N-acetyl-cysteine (NAC) was purchased from Sigma-—
Aldrich (St. Louis, MO, USA). LY294002 was supplied
by Cell Signaling Technology (Danvers, MA, USA). The
rabbit anti-TRIMS8 and anti-GAPDH were obtained from

Santa Cruz Biotechnology (Santa Cruz, CA, USA). These
antibodies including Cleaved caspase-3, BAX, AKT,
p-AKT, PI3K and p-PI3K were purchased from Cell
Signaling Technology (Danvers, MA, USA), while anti-
bodies against Bel-2 and IL-1f were obtained from Abcam
(Cambridge, UK). Primary antibodies against NLRP3,
Caspase-11 and Caspase-1 and ASC and GSDMD-N
were supplied by Santa Cruz Biotechnology (Santa Cruz,
CA, USA).

Cell Culture

Human renal proximal tubular epithelial cell line (HK-2
cell line) was provided by China Center for Type Culture
Collection (CCTCC, China). The HK-2 cells were incu-
bated in plates and cultured in Dulbecco’s modified
Eagle’s medium (DMEM) (Invitrogen, USA) containing
5% fetal bovine serum, nonessential amino acids, 50 ng/
mL human recombinant epidermal growth factor, 5S0ng/mL
bovine pituitary extract, 100pg/mL streptomycin, 100 U/
mL penicillin. The parameters of the incubator were set to
5% CO2, 95% air and 37°C.

Knockdown of TRIM8

The siRNAs specific to TRIMS (si-TRIMS8) were provided
by GenePharma in Shanghai. According to the manufac-
turer’s instructions, Lipofectamine™ 3000 kit (Invitrogen)
was used to transfect 100uM si-TRIMS into HK-2 cells for
experiments. For the accuracy of the transfection, negative
control siRNA was transfected into HK-2 cells in si-NC
group for 36 h. After completing the above operation, we
incubated the cells in the DMEM/F12 medium containing
5% FBS for 36h. Western-blot analysis detected the level
of target protein in the si-TRIMS8 group to verify the effect
of siRNA transfection. The sequence of siRNAs specific to
TRIMS8 and Negative control (listed below): TRIMS: 5'-
GCAAGCACUCAACGGCCUUTT-3'(sense), 5-AAGG
CCGUUGAGUGCUUGCTT-3'(antisense); Negative con-
trol: UUCUCCGAACGUGUCACGUTT-ACGUGACAC
GUUCGGAGAATT.

H/R Model

The HK-2 cells were treated with 12 h hypoxic incubation
in hypoxic incubator (94% N,, 1% O, and 5% CO,) with-
out nutrients (glucose-free, serum-free) to construct the H/
R model, which is an in vitro renal I/R model.?! Then,
treated cells were transferred into refreshed medium to
accomplish 2 h, 3 h and 4 h of reoxygenation under
normoxic conditions (95% air and 5% CO,). Adequate

4974

Dove!

Drug Design, Development and Therapy 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Zhang et al

nutrition and normoxic environment were always main-
tained in the control group as mentioned above.

Real Time-Quantitative PCR (RT-qPCR)
RNA extraction kit (Applied Biosystems, Foster, CA,
USA) was used to extract total RNA in HK-2 cells.
Reverse transcription of the extracted RNA was performed
by a PrimeScript™ RT Reagent Kit. GAPDH served as
internal control in the process of real-time PCR reactions.
The following evaluation was completed through the
operation of ABIViiA7DX System (Foster City, CA,
USA). The specific primer of target genes (listed below):
GAPDH: 5-GTCTCCTCTGACTTCAACAGCG- 3'(F),
5'-ACCACCCTGTTGCTGTAGCCAA-3'(R)
TRIMS: 5-AAGACGGAGGATGTCAGCTTC- 3'(F)
5-GTGGCCGATCTTAGTGGGG- 3'(R)

Western Blot

Proteins in HK-2 cells were extracted according to standard
operating procedures. Subsequently, protein concentrations
could be assessed by the BCA Protein Assay kit (Abcam,
Cambridge, UK). Same amounts of proteins (40ug) sub-
jected to separation through the procedure of 10% SDS-
PAGE and then were transferred electrophoretically to
PVDF membranes. The next experimental step was to
block membranes with Protein Free Rapid Blocking Buffer
(5%) (Servicebio Technology, Wuhan, China) for 2 h at 37°C
according to instructions. For protein detection, the mem-
branes demanded overnight incubation at 4°C with primary
antibodies against TRIMS (1:500), Cleaved caspase-3
(1:1000), BAX (1:1000), Bel-2 (1:1000), NLRP3 (1:600),
Caspase-11 (1:500), Caspase-1 (1:500), IL-1B (1:1000),
ASC (1:200), GSDMD-N (1:600), AKT (1:1000), p-AKT
(1:200), PI3K (1:1000), p-PI3K (1:1000) and GAPDH
(1:500). After incubation with secondary antibody for 2
h at 37°C, TBST buffer was configured to flush membranes
so as to reduce non-specific binding. Then, the Western blots
were visualized through the Chemiluminescent HRP
Substrate. The data analysis was performed using Image
Software (NIH, USA) to quantify the protein levels.

Cell Viability Assay

Cell viability was detected by the CCK-8 Assay Kit
(Jiancheng, Nanjing, China). The HK-2 cells in 96-well plates
were at a density of 5x10° cells/well, followed by supplement
of 10uL of CCK-8 reagent per well. After three hours of
incubation in the incubator at 37°C, these samples were taken
to measure absorbance at 450 nm by a PerkinElmer Microplate

reader. Optical density measurements of the different groups
were used to measure cell viability. The results were deter-
mined as follows: (Treatment group/Control group) x 100%.

Measurement of Intracellular ROS

DCFH-DA, a cell-permeable indicator for ROS, was
applied to measure ROS production. HK-2 cells were
seeded at a density of 10* cells/well in 96-well plates. 10
mM of DCFH-DA was added into HK-2 cells in plates
under 30 minutes exposure at 37°C. Next, the fluorescent
microscope with excitation/emission set at 502/523 nm
was used for visualizing the fluorescence of formed DCF.

Assay for the Production of Hydrogen
Peroxide (H,0O,)

Production of H,O, was detected by the Amplex Red assay
as previously described.”? Briefly, HK-2 cells were pre-
treated and cultured in DMEM//F12 with 0.2% FBS. All
data were corrected by cell number at the same condition.
After 24 hours treatment, the level of H,O, production in
HK-2 cells could be measured through the application of
Amplex Red reagent, which functioned as a substrate that
reacted with H>,O, Generated fluorescent resorufin (ex/em
maxima = 570/585nm) was normalized and assessed at last.

Rescue Assay

LY294002, an established inhibitor of PI3K/Akt, was added
into siRNA-transfected HK-2 cells for 48 h, followed by H/
R exposure as previously described. The rescue assay was to
further validate that the cytoprotective effect of TRIMS
inhibition relied on PI3K/Akt signaling pathway.

Statistical Analysis

GraphPad Prism version 8.0 (GraphPad Software, Inc., San
Diego, CA, USA) was applied to analyze all quantitative
results at three separate experiments. The results were
expressed as mean + standard deviation. Quantitative results
were compared by Student’s t-tests or one-way analysis of
variance with Tukey’s post hoc tests. Statistical significance
was confirmed by P < 0.05.

Results
TRIM8 Expression Was Up-Regulated in
HK-2 Cells After H/R Stimulation

Firstly, we established the H/R model to investigate whether
TRIMS participated in renal I/R injury. We chose different
reoxygenation time to observe the changes of TRIMS
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expression. HK-2 cells were cultured for 12 h under hypoxic
condition and then moved to complete medium for 2 h, 3 h,
and 4 h under normal culture environment. Interestingly,
TRIMS8 expression including mRNA and protein levels
were gradually upregulated with increased reoxygenation
time after hypoxia (Figure 1A and B). So, we elected the
reoxygenation time at 4 h in our study.

H/R-Induced Apoptosis and Pyroptosis

Depended on Oxidative Stress in vitro

Next, we investigated whether oxidative stress could regu-
late H/R-induced apoptosis and pyroptosis in vitro. One
highly efficient ROS inhibitor, N-acetyl-cysteine (NAC),
was reasonably employed to suppress oxidative stress. As
shown in Figure 2A, cell viability in the H/R group declined
obviously, while NAC pretreatment led to a recovery of cell
viability. The experiment of ROS detection indicated that H/
R caused accumulation of intracellular ROS. Meanwhile, the
level of H,O, was also significantly elevated in the H/R
group. Nevertheless, the up-regulation of ROS and H,O,
was efficiently inhibited by the use of NAC (Figure 2B and
C). Simultaneously, the Western-blot analysis suggested that
H/R injury caused notable enhancement of apoptotic mar-
kers (BAX and Cleaved caspase-3) and downregulation of
Bcl-2 expression. As a result, the ablation of ROS with NAC
contributed to evident decline of Cleaved caspase-3 and
BAX expression and increased expression of Bcl-2 in the
NAC group (Figure 2D). Proteins associated pyroptosis
included NLRP3, ASC, Caspase-1, Caspase-11, IL-18 and
GSDMD-N. Our analysis validated that H/R stimulation
obviously activated pyroptosis in HK-2 cells. However, the

levels of pyroptosis-related proteins were diminished in
NAC group (Figure 2E and F). Thus, oxidative stress dis-
played a key regulatory role in H/R-induced apoptosis and
pyroptosis in vitro.

TRIM8 Inhibition Attenuated Oxidative
Stress Induced by H/R in HK-2 Cells

Subsequently, siRNA was transfected into vibrant cells to
knockdown TRIMS, which helped us to better illuminate
how TRIMS inhibition exerted its effect. The transfection
efficacy was confirmed by protein detection using Western
blot analysis. Results revealed that small interfering RNAs
effectively inhibited the expression of the target molecule
(Figure 3A). Comparing the H/R group with the control
group, we clearly analyzed that there existed significant
increase in the production of ROS and H,0,, while TRIMS
inhibition induced meaningful reduction of ROS and H,0,
(Figure 3B and C).

TRIM8 Inhibition Alleviated Apoptosis
and Pyroptosis in HK-2 Cells After H/R

Exposure

Then, we observed that the loss of cell viability of HK-2 cells in
H/R group was reversed greatly by siTRIMS transfection
(Figure 4A). As for apoptotic proteins, TRIMS inhibition
abrogated the enhancement in the expression of Cleaved cas-
pase-3 and BAX. Bcl-2 expression was elevated again in si-
TRIMS group (Figure 4B). To testify that TRIMS inhibition
was able to alleviate pyroptosis as well, the above mentioned
pyroptosis-related proteins were detected. Respectively, trans-
fection with siTRIMS8 exerted a similar influence to that
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observed in apoptotic proteins. The levels of pyroptosis-related
protein expression were markedly depressed, which mani-
fested that TRIMS inhibition was momentous in regulating
H/R-induced pyroptosis in HK-2 cells (Figure 4C and D).

PI3K/Akt Signaling Pathway Was Involved
in TRIM8 Inhibition-Regulated H/R Injury
in HK-2 Cells

To further verify potential mechanisms related to TRIMS
inhibition against H/R injury, we studied the possible path-
way involved. It was reported that knockdown of TRIMS
suppressed H/R-generated oxidative stress and apoptosis in

cardiac H9C2 cells, which was achieved through PI3K/Akt
signaling pathway.'® Notably, blockage of TRIMS enhanced
phosphorylation of PI3K/Akt in si-TRIMS group versus si-
NC group, which represented that PI3K/Akt signaling path-
way was activated by TRIMS inhibition (Figure SA and B).

Inhibition of PI3K/AKT Reversed the
Effects of TRIM8 Knockdown on
Attenuating Oxidative Stress in HK-2

Cells
LY294002, an inhibitor of PI3K/Akt pathway, was used to
further illustrate the relationship between PI3K/Akt
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signaling pathway and TRIMS inhibition. As shown in effects of TRIMS inhibition in HK-2 cells, as evidenced
Figure 6A, LY294002 was capable of abolishing the phos- by increased ROS production and H,O, level in the
phorylation of Akt. Suppression of PI3K/Akt signaling LY294002 group versus the si-TRIMS8 group (Figure 6B
pathway was suggested to abrogate the antioxidative and C).
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Discussion

Acute kidney injury (AKI) is one challenging clinical
problem with increasing incidence, unsatisfactory conse-
quences and a great economic burden to society.”> Renal
ischemia/reperfusion (I/R) injury is the most important
risk factor for AKIL?* Despite decades of pioneering
basic work invested in the study of molecular mechanisms

associated with renal I/R injury, its occurrence and pro-
gression remain incompletely elucidated, as well as how
its damage could be effectively mitigated. Herein, we
innovatively explored the molecular role and potential
mechanism of TRIMS in renal I/R injury based on the
establishment of classical H/R injury model in HK-2
cells. In this research, we firstly proved that H/R exposure
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increased the expression of TRIM8 in HK-2 cells. Next,
knocking down TRIMS8 protected against H/R damage,
including reduced cellular oxidative stress responses and
the inhibition of apoptosis and pyroptosis. Furthermore,
the application of NAC demonstrated that H/R-induced
apoptosis and pyroptosis could be regulated by oxidative
stress in vitro. Simultaneously, the PI3K/AKT phosphor-
ylation was enhanced in the si-TRIMS8 group, which indi-
cated PI3K/Akt signaling pathway contributed to the
TRIMS inhibition-mediated cytoprotective effect during
H/R injury. The treatment of LY294002 again confirmed
this involved pathway. Overall, our study testified that
TRIMS
mediated apoptosis and pyroptosis during H/R injury in

inhibition could alleviate oxidative stress-
HK-2 cells by promoting activation of PI3K/Akt signal
pathway.

Oxidative stress is confirmed by more evidence to
occupy an increasingly momentous part in biological pro-
cess of renal I/R injury.>’*>*® When reperfusion is
restored during I/R injury, a large amount of reactive
oxygen species is thus generated by NADPH oxidases,
and/or by mitochondrial respiration chain.?’ 2’ Excessive
ROS and electrophiles will function as oxidative stress and
impair cellular homeostasis, which intensifies the inflam-
matory response and apoptosis damage.***' Apoptosis has
widespread participation in a mass of pathological activ-
ities, including renal I/R injury, though extrinsic or intrin-
sic pathways.*” Oxidative stress exacerbating apoptosis in
ischemia reperfusion has been demonstrated by several
experiments.**>* Pyroptosis acts as one quite intractable
biological event in I/R injury, which is closely associated
with
stimulation.>> 7 The occurrence and progression of kid-

increased  inflammation  after  pathological
ney diseases are more or less related to pyroptosis, and the
inflammatory body NLRP3 is the most well-studied.*®*
Pyroptosis-related cell death is similar to apoptosis in that
both are characterized by DNA fragmentation. However,
pyroptosis is regulated by inflammation-associated pro-
teins rather than classical apoptotic-related proteins.*
The large amount of ROS generated in ischemia/reperfu-
sion injury exacerbates inflammatory activity, contributing
to the formation of inflammatory signaling factors, includ-
ing NLRP3 inflammasome.*' The NLRP3 inflammasome
is composed of NLRP3, procaspase-1 and ASC. It cata-
lyzes the conversion of procaspase-1 to activated caspase-
1, which enhances the maturation and secretion of IL-1p
and induces pyroptosis.*? The classical pyroptotic markers

that have been confirmed also include Caspase-11 and

Gasdermin D.** Related studies have shown that intracel-

lular apoptosis and pyroptosis can be regulated
simultaneously.***” Consistent with previous studies, our
experiments proved that H/R-induced apoptosis and pyr-
optosis can be modulated by oxidative stress in HK-2
cells.*®* In our investigation, phenotypes including apop-
tosis and pyroptosis are obviously activated during H/R
injury, as evidenced by up-regulated expression of apopto-
tic proteins Cleaved caspase-3, BAX, and pyroptosis-
related proteins including NLRP3 and others. However,
these effects were obviously reversed by NAC, one highly
efficient ROS inhibitor that can eliminate products of
oxidative stress. All these results indicated that the sever-
ity of H/R-induced apoptosis and pyroptosis was con-
nected with the degree of oxidative stress.

TRIMS, a member of the TRIM family, is involved in
the regulation of cell survival, differentiation and
3032 whether TRIMS is able to regulate renal

I/R injury has not been explored. TRIMS was proved to be

apoptosis.

a tumor suppressor inhibiting the proliferation of tumor
cells.® TRIM8 overexpression would stabilize P53 and
reduce cell proliferation.” In chemo-resistant renal cell
carcinoma, up-regulation of TRIMS could enhance chemo-
sensitivity by reinforcing the apoptosis of tumor cells.'
These findings showed that overexpression of TRIMS
contributed to cell cycle arrest and apoptosis initiation.
Further studies confirmed that TRIMS inhibition could
confer a protective effect against pathological stimuli. It
was revealed that TRIMS inhibition attenuated oxidative
stress and inflammation to reduce cardiac hypertrophy or
acute lung injury.'*® In addition, TRIMS was testified to
participate in ischemia-related diseases. TRIMS deficiency
could regulate TAK1-JNK1/2/p38 signaling to alleviate
inflammation and apoptosis triggered by hepatic I/R
injury."” Inflammation and apoptosis in I/R-mediated cer-
ebral injury can be reduced by TRIMS knockdown.'®
Downregulation of TRIMS8 was confirmed to mitigate
damage by relieving oxidative stress and apoptosis in
oxygen—glucose deprivation/re-oxygenation-induced
injury in neurons,'’ as well as in H/R-induced injury in
cardiac HIC2 cells.'® The results suggested that the pro-
tective effect of TRIMS inhibition in neurons was asso-
AMPK/Nrf2/ARE

pathway, which was an important antioxidant pathway. In

ciated with reinforcement of the

cardiac H9C2 cells, its protective effect was connected
with the activation of PI3K/Akt pathway. Thus, we could
hypothesize that TRIM8 might also be of great importance
in renal I/R injury. In the experiment, the results
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innovatively demonstrated that TRIM8 was a key positive
regulator in renal HK-2 cells. The mRNA and protein
expression of TRIM8 was upregulated after H/R stimula-
tion. The results authenticated that knockdown of TRIMS
attenuated oxidative stress including reducing the produc-
tion of ROS and H,0,. Moreover, TRIMS8 inhibition
relieved apoptosis by down regulating Cleaved caspase-3
and BAX and upregulating Bcl-2. The function of TRIMS
inhibition in suppressing oxidative stress and apoptosis
was consistent with the studies in I/R-related diseases
mentioned above. Interestingly, the expression of pyropto-
sis-related proteins was also downregulated in si-TRIMS
group versus si-NC group, which indicated that inhibition
of TRIMS alleviated H/R-induced pyroptosis in renal HK-
2 cells. As mentioned above, we also verified that the
attenuation of apoptosis and pyroptosis was also partly
due to the suppressing of oxidative stress.

The phosphoinositide 3-kinase (PI3K)/Akt pathway was
demonstrated to regulate cell growth and survival in physio-
logical or pathological conditions.>*>® Recent studies iden-
tified that upregulation of PI3K/Akt phosphorylation could
eliminate oxidative stress, proinflammatory and apoptotic
events in renal I/R injury.'”>"® Besides, PI3K/Akt signal-
ing pathway was proved to participate in the regulation of
pyroptosis in response to I/R stimuli as well.”* * Therefore,
we explored the underlying mechanism that was responsible
for the cytoprotective effect of TRIMS inhibition after H/R
stimulation in HK-2 cells. A previous study reported that
downregulation of TRIMS8 protected cardiac H9C2 cells
against H/R-induced oxidative stress and apoptosis via
PI3K/Akt signaling pathway.'® Consistent with this study,
we observed that the expression of the p-PI3K and p-AKT
proteins was markedly increased in siRNA-pretreated renal
HK-2 cells exposed to H/R. In addition, the cytoprotective
effects of TRIMS knockdown in attenuating H/R-induced
oxidative stress were abrogated by LY294002, an estab-
lished PI3K/AKT pathway inhibitor. These results validated
that inhibition of TRIMS suppressed oxidative stress
induced by hypoxia/reoxygenation via activation of PI3K/
Akt signaling pathway in HK-2 cells.

Conclusion
In conclusion, the present study demonstrated the protec-
tive effects of TRIMS inhibition in H/R-stimulated renal
HK-2 cells. Moreover, we proved that knockdown of
TRIMS protected HK-2 cells against apoptosis and pyrop-
tosis through suppressing oxidative stress via PI3K/Akt
Therefore, TRIMS

signaling  pathway. may be

a promising therapeutic target for renal I/R injury. The
development of specific inhibitor of TRIMS8 may be of
great interest. However, further investigation is needed to
validate the precise function of TRIMS in regulating renal
ischemia/reperfusion injury in vivo.
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