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injury by inhibiting TRIM8 expression through upregulation
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ABSTRACT: In this study, tangeretin (TAN), a plant-derived flavonoid, was investigated for its role in sepsis-induced
myocardial injury (SIMI). C57BL/6 mice were gavaged daily with 50 mg/kg TAN, while lentiviruses interfering with
miR-20a-5p or TRIM8 expression were injected into the tail vein for three consecutive days. Then, a mouse model
of sepsis was established by cecum ligation puncture (CLP). Levels of serum myocardial injury markers (CK-MB and
cTnI) were detected by a fully automated analyzer. The histopathology of mouse myocardium was observed by HE
staining. Apoptosis was detected by TUNEL staining in mouse myocardial tissues. TAN improved cardiac dysfunction
and myocardial injury in CLP mice. TAN could upregulate miR-20a-5p and downregulate TRIM8 levels. The beneficial
effects of TAN could be attenuated by downregulating miR-20a-5p or upregulating TRIM8. TAN protects mice from
SIMI by inhibiting TRIM8 expression through upregulation of miR-20a-5p.
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INTRODUCTION

Sepsis, a prevalent critical condition in clinical set-
tings [1], is a systemic inflammatory response syn-
drome caused by excessive secretion of endotoxin
lipopolysaccharide (LPS) due to microbial infection in
the blood. Septic shock can cause multiple organ fail-
ure until death if no effective treatments are available
[2, 3]. Recently, attention has focused on the harmful
effects of endotoxin on the heart. Sepsis, as reported,
causes myocardial injury and cardiac dysfunction that
can lead to marked mortality [4, 5]. Since sepsis-
induced myocardial injury (SIMI) is highly fatal and
there are no safe and effective treatments available [6],
a key aspect of the study of SIMI is discovering the
pathogenesis and looking for effective prevention and
treatment methods.

Tangeretin (TAN) is a flavonoid found primarily
in citrus fruits, which exhibits anti-inflammatory and
antioxidant properties [7, 8]. TAN is protective against
SIMI by inhibiting the PTEN/AKT/mTOR axis [9]. In
septic mice, TAN inhibits ROS-mediated NLRP3 inflam-
masome activation by regulating PLK1/AMPK/DRP1
signaling [10]. However, the specific regulatory mech-
anisms of TAN in SIMI have not been fully investigated.

Non-coding RNAs (ncRNAs), including circular
RNAs, long-stranded non-coding RNAs, and microR-
NAs (miRNAs), are key components of the cellular
gene expression regulatory network [11–13]. Almost
all major cellular functions, including proliferation and
apoptosis, are regulated by miRNAs [14], and miRNAs
also contribute to diseases such as sepsis and heart
disease [15–18]. MiRNA dysregulation during sepsis
exacerbates sepsis-associated disorders [19–22]. In

this way, studying the biological role and molecular
mechanisms of miRNA in SIMI is useful for identifying
new therapeutic targets.

Increasing miR-20a-5p expression prevents dia-
betic cardiomyopathy by inhibiting cardiomyocyte hy-
pertrophy, apoptosis, and fibrosis [23]. By regulating
the E2F1/p73 signaling pathway, miR-20a-5p targets
E2F1 and inhibits cardiomyocyte apoptosis [24]. De-
spite this, there is no clear association between miR-
20a-5p and SIMI. This study therefore investigated the
role and mechanism of TAN in SIMI by upregulating
miR-20a-5p.

MATERIALS AND METHODS

Animals

Eight-week-old male C57BL/6 mice (25–30 g, Shang-
hai Southern Model Biotechnology, China) were
housed in a light/dark cycle and temperature-
controlled environment for 12 h under standardized
laboratory conditions. The mice were raised in cages
(4–5 mice/cage) at 22±1 °C with 50±5% humid-
ity. Each cage was supplied with food and water.
Animal experiments were approved by the Animal
Care Committee of Huzhou First People’s Hospital
(No. 202209HZ263).

Sepsis modeling

As previously described, sepsis was established by cecal
ligation and puncture (CLP) [25]. After anesthe-
sia using an intraperitoneal injection of pentobarbital
sodium (30 mg/kg), the cecum was exposed through a
1–2 cm midline incision across the abdomen. Immedi-
ately below the ileocecal valve, the cecum was ligated
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with a 5–0 silk thread. Two punctures were made with
an 18-gauge needle from the point of ligation to the
tip of the cecum, and a drainage tube was attached.
The cecum was gently squeezed to drain the feces and
relocated to the abdomen. Each mouse was injected
with warm saline (0.05 ml/g).

Animal grouping

Mice were randomly divided into 9 groups (6 mice
in each group): 1) Sham group; 2) Model group;
3) TAN group; 4) TAN + lentiviral vector (LV)-negative
control (NC) group; 5) TAN + LV-miR-20a-5p group;
6) TAN+ LV-anti-NC group; 7) TAN+ LV-anti-miR-20a-
5p group; 8) TAN + LV-overexpression (oe)-NC group;
9) TAN + LV-oe-TRIM8 group. The specific treatments
for each group of mice are shown in Table S1. TAN
was purchased from Sigma-Aldrich (Shanghai, China).
Lentiviral vectors carrying cardiac Troponin I (cTnI)
promoter were generated by Hanbio Biotechnology
(Shanghai, China).

Cardiac function

Twenty-four hours after CLP treatment, mice were
given an intraperitoneal injection of pentobarbital
sodium (30 mg/kg), immobilized on a thermostatic
detector plate, and subjected to echocardiography us-
ing a VisualSonics Vevo 770 system and a 30 MHz
ultrasound probe. Left ventricular internal diameter at
end-diastole (LVIDd), left ventricular internal diameter
at end-systole (LVIDs), and left ventricular ejection
fraction (EF) were measured.

Biochemical analysis

Following the echocardiography, the mice were eutha-
nized with an intraperitoneal injection of pentobarbital
sodium at a dose of 100 mg/kg, and 500 µl of blood
was collected. Counts of platelets (PLT) and white
blood cells (WBC) were measured using an ABX Micros
60 Hematology Analyzer (Horiba-ABX, Montpellier,
France). The collected blood was allowed to stand
at 4 °C for 8 h. After centrifugation at 3000 r/min
for 15 min, the supernatant was collected as serum.
Tumor necrosis factor-α (TNF-α), interleukin (IL)-6,
and IL-1β in serum were measured using enzyme-
linked immunosorbent assay (ELISA) kits (R&D Sys-
tems, MN, USA). Meanwhile, creatine kinase-MB (CK-
MB) and cTnI in serum were measured using the cor-
responding kits (Nanjing Jiancheng, Nanjing, China).
Serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels were detected using
a Beckman automatic biochemical analyzer (Roche,
Germany). Serum creatinine (Scr) and blood urea
nitrogen (BUN) were measured utilizing a colorimetric
method and a creatinine assay kit (Nanjing Jiancheng).

Sample collection

The left ventricle of the mouse heart was isolated and
cut into three parts along the short axis, perpendicular

to its long axis. The apical part was fixed by 4%
paraformaldehyde for histopathological staining, the
middle part was snap-frozen in liquid nitrogen for total
RNA extraction, and the base was snap-frozen in liquid
nitrogen for protein extraction.

HE staining

After being fixed in 4% paraformaldehyde for 24 h,
the apical section of the left ventricle was dehydrated,
cleared, and embedded in paraffin. Sections from the
specimens were cut using a microtome and stained
with HE for 5 min. Microscope images were taken
under a light microscope (Olympus, Tokyo, Japan).

TUNEL staining

TUNEL staining was performed in myocardial tissues
using the In Situ Cell Death Detection Kit (Roche,
Mannheim, Germany). Apoptosis index was calculated
as the percentage of TUNEL-positive cells (brown)
under a light microscope (Olympus).

RT-qPCR

Total RNA from mid-ventricle was extracted using
TRIzol reagent (Takara, Tokyo, Japan). RNA was
reverse transcribed into cDNA using the Prime Script
RT reagent Kit (Takara). ABI 7900HT RT-PCR system
settings (Thermo Fisher Scientific, Waltham, USA)
were used with SYBR® Premix Ex TaqTM II (Takara)
for RT-qPCR. Amplification was initiated at 95 °C for
10 s, followed by 40 cycles of 95 °C for 5 s, 60 °C
for 31 s, and 72 °C for 15 s. miR-20a-5p and TRIM8
levels were quantified using the 2−∆∆CT method and
normalized to U6 or GAPDH. Primers were synthesized
by Sangon (Shanghai, China), as shown in Table S2.

Western blot analysis

The basal base of the mouse left ventricle (approxi-
mately 50 mg) was taken, ground in liquid nitrogen,
added to 500 µl of RIPA lysis buffer (containing pro-
tease/phosphatase inhibitors), and lysed on ice for
30 min. Centrifugation was performed for 15 min at
14,000× g at 4 °C, and the supernatant was collected.
Protein concentration was determined using the BCA
method. Using 10% SDS-PAGE, equal amounts of
protein were separated and transferred to a PVDF
membrane (Millipore, Burlington, USA), which was
blocked with 5% skim milk for 1 h. Incubation with
primary antibodies against TRIM8 (1:1000, Abcam,
Shanghai, China) and GAPDH (1:1000, Abcam) was
carried out overnight at 4 °C on PVDF membranes, fol-
lowed by peroxidase-conjugated goat anti-rabbit IgG
secondary antibody at room temperature for 2 h. Blots
were quantified with ImageJ software based on ECL
reagent (Advansta, CA, USA).

Luciferase reporter assay

The miR-20a-5p and TRIM8 targeting binding sites
were predicted using the bioinformatics website star-

www.scienceasia.org

http://www.scienceasia.org/
www.scienceasia.org


ScienceAsia 51 (5): 2025: ID 2025083 3

Base (https://starbase.sysu.edu.cn/). The correspond-
ing sequences were inserted into the luciferase re-
porter vector pmirGLO (Promega, Madison, USA), and
TRIM8-WT and TRIM8-MUT were constructed. The
constructed vectors were co-transfected with miR-20a-
5p mimic or mimic NC into HEK293T cells (BeNa
Culture Collection, Shanghai, China), cells were col-
lected and lysed 48 h after transfection, and luciferase
activities were detected using a dual luciferase assay
system (Promega).

Statistical analysis

Data were analyzed using SPSS 22.0 (IBM, NY, USA).
Data were presented as mean± standard deviation
(SD). Independent two-sample t-tests were used for
comparisons between two groups, while one-way anal-
ysis of variance (ANOVA) followed by Tukey’s post
hoc test was applied for comparisons among multiple
groups. Statistical significance was defined as p <
0.05, with each experiment conducted with at least
three biological replicates.

RESULTS

Amelioration of cardiac dysfunction and
myocardial injury by TAN in CLP mice

A sepsis mouse model was established by CLP. PLT
counts and leukocyte counts were performed using
ABX Micros 60 Hematology Analyzer, and levels of
serum inflammatory factors (TNF-α, IL-1β and IL-
6) were determined by ELISA. PLT counts were de-
creased, leukocyte counts were elevated (Fig. S1A,B),
and serum inflammatory factors (TNF-α, IL -1β, and
IL-6) were increased (Fig. S1C–E), indicating success-
ful establishment of the sepsis mouse model. After
gavage administration of TAN to normal mice for
3 consecutive days, no significant changes in serum
biomarkers for liver, renal, and cardiac functions were
observed (Fig. S2A–F), suggesting that 50 mg/kg of
TAN has low toxicity. Three days before CLP, mice
were gavaged with 50 mg/kg TAN daily. LVIDd,
LVIDs, and EF were decreased in CLP mice, indicating
that cardiac dysfunction was present in CLP mice,
whereas TAN markedly improved the cardiac function
in CLP mice (Fig. 1A,B). Serum CK-MB and cTnI levels
were increased in CLP mice, while TAN significantly
decreased CK-MB and cTnI levels (Fig. 1C,D). My-
ocardial histopathology was observed by HE staining,
which showed that CLP mice had focal degenerative
necrosis of cardiomyocytes and inflammatory cell infil-
tration, whereas TAN significantly improved myocar-
dial histopathology (Fig. 1E). Detection of apoptosis
in myocardial tissues by TUNEL staining showed that
apoptosis was increased in myocardial tissues of CLP
mice, whereas TAN significantly reduced apoptosis in
myocardial tissues (Fig. 1F).

Forcing miR-20a-5p expression enhancing the
ameliorative effect of TAN on cardiac dysfunction
and myocardial injury in CLP mice

Detection of miR-20a-5p expression by RT-qPCR
showed that miR-20a-5p expression was reduced in
CLP mice, whereas TAN could promote miR-20a-5p ex-
pression (Fig. 2A). Mice were gavaged with 50 mg/kg
TAN daily, while mimic NC or miR-20a-5p mimic
lentivirus was injected into the tail vein, and the suc-
cess of the lentivirus injection was verified by RT-qPCR
(Fig. 2B). It was shown that enhancing miR-20a-5p
further improved cardiac dysfunction and myocardial
injury in CLP mice (Fig. 2C–H).

Reducing miR-20a-5p weakening the ameliorative
effects of TAN on CLP mice

Mice were gavaged with 50 mg/kg TAN daily and si-
multaneously injected with inhibitor NC or miR-20a-5p
inhibitor lentivirus via the tail vein, and the success of
lentiviral injection was verified by RT-qPCR (Fig. 3A).
The experimental analysis supported that lowering
miR-20a-5p attenuated the ameliorative effects of TAN
on cardiac dysfunction and myocardial injury in CLP
mice (Fig. 3B–G).

TRIM8 targeted by miR-20a-5p

To further investigate how miR-20a-5p affects the
therapeutic efficacy of TAN in SIMI, we explored the
direct target genes of miR-20a-5p. TRIM8 had a
binding site for miR-20a-5p (Fig. 4A). Dual luciferase
reporter assay also confirmed that miR-20a-5p could
bind to TRIM8 (Fig. 4B). Interestingly, TAN could in-
hibit TRIM8 mRNA and protein expression (Fig. 4C,D).
To further determine whether the TAN-induced eleva-
tion of TRIM8 expression was mediated by miR-20a-
5p, we examined TRIM8 mRNA and protein expression
by RT-qPCR and Western blot analysis, which showed
that upregulating miR-20a-5p further enhanced the
downregulating effect of TAN on TRIM8 mRNA and
protein expression, while downregulating miR-20a-
5p attenuated this effect (Fig. 4E,F). In addition, we
also found that upregulation of miR-20a-5p inhibited
TRIM8 expression and downregulation of miR-20a-
5p promoted TRIM8 expression (Fig. S3A,B). These
results suggest that TRIM8 is a direct target gene of
miR-20a-5p and that TAN inhibits TRIM8 expression
by upregulating miR-20a-5p.

Upregulation of TRIM8 attenuating TAN’s
ameliorative effects on cardiac dysfunction and
myocardial injury in CLP mice

To elucidate whether TRIM8 mediated the effect of
TAN in SIMI, mice were gavaged with 50 mg/kg TAN
daily for 3 days before CLP, while oe-NC or oe-TRIM8
lentiviruses were injected into the tail vein, and the
success of the lentiviral injections was verified by RT-
qPCR and Western blot analysis (Fig. 5A,B). The exper-
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Fig. 1 TAN improving cardiac dysfunction and myocardial injury in CLP mice. A/B: Echocardiography to detect cardiac function
in mice; C/D: Serum CK-MB and cTnI levels; E: HE staining to observe the pathology of myocardial tissue in mice (Arrows indicate
necrotic cells); F: TUNEL staining to detect apoptosis in myocardial tissue in mice (Arrows indicate apoptotic cells). Values are
expressed as mean±SD. Comparisons between two groups were made using independent samples t-test while comparisons between
multiple groups used one-way ANOVA and Tukey’s post hoc test. * indicates p< 0.05 compared with Sham group; # indicates p< 0.05
compared with CLP group.

Fig. 2 Upregulation of miR-20a-5p enhancing the ameliorative effect of TAN on cardiac dysfunction and myocardial injury in CLP mice.
A/B: RT-qPCR to detect miR-20a-5p expression; C/D: Echocardiography to detect cardiac function in mice; E/F: Serum CK-MB and
cTnI levels; G: HE staining to observe the pathology of myocardial tissue in mice (Arrows indicate necrotic cells); H: TUNEL staining
to detect apoptosis in myocardial tissue in mice (Arrows indicate apoptotic cells). Values are expressed as mean±SD. Comparisons
between two groups were made using independent samples t-test while comparisons between multiple groups used one-way ANOVA
and Tukey’s post hoc test. * indicates p < 0.05 compared with Sham group; # indicates p < 0.05 compared with CLP group; &
indicates p < 0.05 compared with TAN + LV-NC group.
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Fig. 3 Downregulation of miR-20a-5p attenuating the ameliorative effect of TAN on cardiac dysfunction and myocardial injury in CLP
mice. A: RT-qPCR to detect miR-20a-5p expression; B/C: Echocardiography to detect cardiac function in mice; D/E: Serum CK-MB and
cTnI levels; F: HE staining to observe the pathology of myocardial tissues in mice (Arrows indicate necrotic cells); G: TUNEL staining
to detect apoptosis in myocardial tissues of mice (Arrows indicate apoptotic cells). Values are expressed as mean±SD. Comparisons
between two groups were made using independent samples t-test while comparisons between multiple groups used one-way ANOVA
and Tukey’s post hoc test. * indicates p < 0.05 compared with TAN + LV-anti-NC group.

Fig. 4 TRIM8 as a direct target gene of miR-20a-5p. A: Prediction of the binding site of miR-20a-5p and TRIM8 by bioinformatics
website starBase; B: Confirmation of miR-20a-5p binding to TRIM8 by dual luciferase reporter assay; C–F: RT-qPCR and Western blot
analysis of TRIM8 expression. Values are expressed as mean±SD. Comparisons between two groups were made using independent
samples t-test while comparisons between multiple groups used one-way ANOVA and Tukey’s post hoc test.

www.scienceasia.org

http://www.scienceasia.org/
www.scienceasia.org


6 ScienceAsia 51 (5): 2025: ID 2025083

Fig. 5 Upregulation of TRIM8 reversing the ameliorative effect of TAN on cardiac dysfunction and myocardial injury in CLP mice.
A/B: RT-qPCR and Western blot analysis to detect TRIM8 expression; C/D: Echocardiography to detect cardiac function in mice;
E/F: Serum CK-MB and cTnI levels; G: HE staining to observe the pathology of myocardial tissues in mice (Arrows indicate necrotic
cells); H: TUNEL staining to detect apoptosis in myocardial tissues in mice (Arrows indicate apoptotic cells). Values are expressed
as mean±SD. Comparisons between two groups were made using independent samples t-test while comparisons between multiple
groups used one-way ANOVA and Tukey’s post hoc test. * indicates p < 0.05 compared with TAN + LV-oe-NC group.

imental results showed that upregulating TRIM8 atten-
uated TAN’s ameliorative effects on cardiac dysfunction
and myocardial injury (Fig. 5C–H).

DISCUSSION

The CLP technique was utilized in this study to induce
sepsis in mice. This technique is frequently employed
for in vivo sepsis modeling [26]. A puncture in the
cecum, which is rich in bacteria, causes polymicrobial
peritonitis, allowing bacteria to translocate into the
blood, leading to bacteremia, septic shock, multi-organ
dysfunction, and ultimately death [27]. CLP is widely
regarded as a more accurate representation of clinical
reality compared to earlier methods like injecting en-
dotoxin or purified bacteria into rodents. Therefore,
CLP is considered the benchmark (though it has its
limitations) for experimental induction [28]. Severe
sepsis and septic shock are major medical problems
in critical patients infected with pathogenic microor-
ganisms [29, 30]. Heart damage caused by sepsis has
serious adverse effects on patients, and the severity of
myocardial damage determines patient outcomes [31].
EF and cardiac output are reduced as a result of SIMI,
which increases mortality risk substantially [32]. CLP-

induced sepsis produced myocardial injury evident
in the form of vasodilatation and congestion, focal
degeneration, cardiomyocyte necrosis/apoptosis, as
well as inflammatory cell infiltration. CLP mice also
had severely impaired cardiac function, with signif-
icantly decreased LVIDd, LVIDs, and EF. Myocardial
histopathology was improved in CLP mice treated with
TAN, and LVIDd, LVIDs, and EF were elevated. As an
indicator of left ventricular systolic function, EF reflects
the shortening of left ventricular fibers [33]. CLP mice
with significant increases in EF show that TAN can
relieve cardiac dysfunction.

In this study, miR-20a-5p expression was reduced
in CLP mice, whereas TAN could promote miR-20a-
5p expression. In addition, upregulating miR-20a-
5p enhanced the ameliorative effects of TAN on car-
diac dysfunction and myocardial injury in CLP mice,
whereas downregulating miR-20a-5p attenuated this
effect. These results suggest that TAN ameliorates
cardiac dysfunction and myocardial injury in CLP mice
by upregulating miR-20a-5p.

Gene expression is negatively regulated by miR-
NAs, which inhibit or degrade target mRNAs by inter-
acting with their 3′ untranslated regions [34]. TRIM8
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was determined to be a downstream target of miR-
20a-5p using bioinformatics analysis of the miR-20a-
5p transcript. Multiple pathological processes, such as
inflammation, cancer, and immune responses, are reg-
ulated by TRIM8 [35, 36]. A pro-inflammatory effect of
TRIM8 is observed in Pseudomonas aeruginosa-induced
keratitis [37]. In hepatic ischemia/reperfusion injury
models, TRIM8 is also upregulated, which can ag-
gravate the injury by activating the TAK1-dependent
pathway [38]. LPS-induced acute lung injury is alle-
viated by silencing TRIM8 due to its significant anti-
inflammatory and antioxidant effects [39]. It is evident
from these studies that TRIM8 exacerbates sepsis by
promoting inflammation. In this study, TRIM8 expres-
sion was upregulated in CLP mice, and TAN inhibited
TRIM8 expression. Upregulating miR-20a-5p inhibited
TRIM8 expression, and downregulating miR-20a-5p
promoted TRIM8 expression. Upregulation of TRIM8
reversed the beneficial effects of TAN on cardiac dys-
function and myocardial injury in CLP mice. Therefore,
we hypothesized that TAN protects mice from SIMI by
inhibiting TRIM8 expression through upregulation of
miR-20a-5p.

However, this study still has some limitations.
First, this study only investigated the therapeutic effect
of 50 mg/kg TAN in CLP mice, and more experiments
are needed to clarify the optimal effective concentra-
tion of TAN. Second, this study did not investigate
the long-term protective effect of TAN and the thera-
peutic value of post-CLP interventions, and the time-
dependent effects of TAN should be further character-
ized in subsequent studies, especially to validate the
therapeutic potential of TAN after the onset of cardiac
injury. Furthermore, this study only focused on the role
of miR-20a-5p and TRIM8 in sepsis, whereas TAN may
regulate other pathways in CLP. The study was limited
to examining the roles of miR-20a-5p and TRIM8 in
sepsis, but TAN could potentially influence CLP mice
therapeutically via different pathways, indicating a
need for further investigation.

CONCLUSION

TAN can protect mice from SIMI by inhibiting TRIM8
expression through upregulating miR-20a-5p. TAN
appears to be a potential candidate for treating SIMI.

Appendix A. Supplementary data

Supplementary data associated with this article can be found
at https://dx.doi.org/10.2306/scienceasia1513-1874.2025.
083.
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Appendix A. Supplementary data

Table S1 Grouping and treatment of animals.

Group Treatment

Sham Cecum exposure only without CLP
Model CLP treatment
TAN 3 days prior to CLP, 50 mg/kg TAN by gavage daily
TAN + LV-NC 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-NC by tail vein daily
TAN + LV-miR-1226-3p 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-miR-1226-3p by tail vein injection
TAN + LV-anti-NC 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-anti-NC by tail vein daily
TAN + LV-anti-miR-1226-3p 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-anti-miR-1226-3p by tail vein daily
TAN + LV-oe-NC 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-oe-NC by tail vein daily
TAN + LV-oe-TRIM8 3 days prior to CLP, 50 mg/kg TAN by gavage and 5×107 TU LV-oe-TRIM8 by tail vein daily

CLP, cecum ligation puncture; Tan, tangeretin; LV, lentiviral vector; NC, negative control; oe, overexpression.

Table S2 RT-qPCR primers.

Gene Sequence (5′–3′)
miR-20a-5p Forward: AGGGCTAAAGTGCTTATAGTGC

Reverse: TCCTCCTCTCCTCTCCTCTC

TRIM8 Forward: GTGGAGATACGGAGGAATGAGA
Reverse: TGGTGCAGCTTTTCGTACTGC

U6 Forward: CTCGCTTCGGCAGCACA
Reverse: AACGCTTCACGAATTTGCGT

GAPDH Forward: CACCCACTCCTCCACCTTTG
Reverse: CCACCACCCTGTTGCTGTAG

TRIM8, TRIB3 recruits tripartite motif containing 8; GAPDH, glyceraldehyde 3-phosphate dehydrogenase.

Fig. S1 Successful establishment of a mouse model of sepsis. A/B: ABX Micros 60 Hematology Analyzer for PLT count and
WBC count; C–E: ELISA for serum levels of inflammatory factors (TNF-α, IL-1β and IL-6). Values are expressed as mean±SD.
Comparisons between two groups were made using independent samples t-test while comparisons between multiple groups
used one-way ANOVA and Tukey’s post hoc test. * indicates p < 0.05 compared with Sham group; # indicates p < 0.05
compared with CLP group.
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Fig. S2 TAN exhibiting low toxicity. A/B: Levels of liver function biomarkers (AST and ALT); C/D: Levels of kidney function
biomarkers (Scr and BUN); E/F: Levels of cardiac function biomarkers (CK-MB and cTnI). Values are expressed as mean±SD.
Comparisons between two groups were made using independent samples t-test while comparisons between multiple groups
used one-way ANOVA and Tukey’s post hoc test.

Fig. S3 miR-20a-5p inhibiting TRIM8 expression. A/B: RT-qPCR and Western blot analysis to detect TRIM8 expression. Values
are expressed as mean±SD. Comparisons between two groups were made using independent samples t-test while comparisons
between multiple groups used one-way ANOVA and Tukey’s post hoc test.
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