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Knockdown of TRIM11 suppresses cell progression and
apoptosis of cervical cancer cells via PISK/AKT pathway
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Abstract: Objective: To detect the expression pattern of TRIM11 in CC and to investigate the effect of TRIM11
knockdown on CC progression. Methods: First, the expression pattern and function of TRIM11 in CC were inferred
by GEPIA database. The expression of TRIM11 in CC tissues and cells was verified by RT-gPCR and Western blot
assays. TRIM11 shRNA was transfected into CC cells. The effect of TRIM11 knockdown on CC cell proliferation and
cell apoptosis was assessed by CCK-8 assay, clone formation test and flow cytometry (FCM). Furthermore, the ef-
fect of TRIM11 knockdown on cell migration and invasion was measured by Transwell assay. The apoptosis-related
proteins (Bax, Bcl-2 and Cleaved caspase 3) and PISK/AKT pathway-related proteins (PI3K, p-PI3K, AKT and p-Akt)
were examined by Western blot assay. Results: TRIM11 was found to be dramatically upregulated in CC tissues and
cells. Besides this, TRIM11 was closely related to FIGO stage, infiltration depth and metastasis. Moreover, high ex-
pression of TRIM11 was found to be associated with poor prognosis of CC patients. Functional experiments showed
that knockdown of TRIM11 obviously suppressed CC cell proliferation, migration and invasion, while accelerated
cell apoptosis. In addition, the PI3K inhibitor (LY294002) was used to assess the connection between PISK/AKT
pathway and TRIM11 in CC cells. We found that TRIM11 overexpression suppressed the phosphorylation of PI3K
and AKT in CC cells. Conclusion: Hence, TRIM11 regulates CC cell progression by modulating PI3K/AKT pathway.
The results suggested that TRIM11 might be a possible target for the diagnosis and prognosis of CC patients.
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Introduction occurrence and development of tumors, includ-
ing CC, are closely related to environmental
factors and living habits. At present, the appar-

ent causes of CC include history of fertility,

Cervical cancer (CC), the primary malignant
tumor of the cervix, is one of the most common

malignant tumors in Gynecology. CC ranks sec-
ond only to breast cancer in morbidity and mor-
tality [1]. The incidence of CC is relatively high
in China, and the age of onset has become
younger in recent years [2]. At present, scholars
generally believe that CC is related to HPV,
especially to HR-HPV persistent infection [3, 4].
However, in recent years, studies have found
that some CC patients have negative HPV
screening results [5]. The results indicate that
CC lesions are not only caused by virus infec-
tion, but the result of multiple factors. It is gen-
erally believed in modern oncology that the

smoking, unclean sexual intercourse, prema-
ture sexual intercourse, and the history of mul-
tiple artificial terminations of pregnancy [6, 7].
Notably, searching effective molecular markers
for clinical diagnosis and prognosis prediction
of CC has become a hot spot for medical
researchers.

Tripartite-motif protein (TRIM) family exists in
almost all multicellular animals, and plays a
major role in the innate immune response as
immunoregulatory proteins and E3 ubiquitin
ligases [8]. Recent studies have found that


http://www.ajtr.org

Knockdown of TRIM11 suppresses CC cell progression

TRIM family can participate in various biologi-
cal processes [9]. TRIM proteins can also par-
ticipate in the post-transcriptional modification
of corresponding proteins of proto-oncogenes
and tumor suppressor genes, cell proliferation
and apoptosis, and can regulate nuclear recep-
tors in a displacement way [10-12]. TRIM11 is
a member of the TRIM protein family, and its
expression level varies in different tissues and
types of cells in the human body. Recent stud-
ies have revealed that TRIM11 is a novel HIV-1
capsid binding protein, and TRIM11 overex-
pression facilitated HIV-1 uncoating [13].
Moreover, TRIM11 was found to facilitate cell
proliferation and cell invasion in hepatocellular
carcinoma, and is closely associated with poor
prognosis of patients with hepatocellular carci-
noma [14, 15]. Besides, TRIM11 facilitates lung
cancer cell multiplication and metastasis, sug-
gesting that TRIM11 plays an oncogenic role in
lung cancer [16]. Strikingly, TRIM11 was found
to interfere with different stages of MLV or
HIV-1 replication. However, the role of TRIM11
in CC is not clear.

In this study, we detected the expression pat-
tern of TRIM11 in CC. The effect of TRIM11
knockdown in CC progression and its diagnos-
tic and prognostic value on CC was also
investigated.

Materials and methods
CC patients and clinical tissues samples

The specimens were collected from 52 cer-
vical cancer patients who were surgically treat-
ed at the Jinan City People’s Hospital. Fifty-two
cases of normal cervical tissues were obtained
at the same period of total hysterectomy for
uterine fibroids. The age of patients was rang-
ed from 26 to 76 years old, with a mean age of
46 years. All CC patients were home visits and
had not received chemotherapy, radiotherapy
or other treatment before surgery. All patients
were independently diagnosed by at least two
pathologists. Our experiments were approved
by the ethics committee of the lJinan City
People’s Hospital (NO: 2017-Gy0031). And all
patients provided the written informed con-
sent.

Cell culture

CC cell lines Hela, Siha, C4-1, C-33A, and
human cervical endometrial epithelial cells
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End1/EGE7 were obtained from Shanghai
JingKang Bioengineering CO., LTD., (Shanghai,
China). All cells were cultured with DMEM
medium (Hyclone, USA) with 10% FBS (Gibco,
USA), 100 U/ml penicillin and 100 pg/ml strep-
tomycin (Beyotime Institute of Biotechnology,
China), and conventionally cultured in a 5% CO,
incubator at 37°C. The cells were digested with
trypsin after reaching the logarithmic growth
phase.

Cell transfection

After being cultured with 5% CO, at 37°C for
24 h, TRIM11 shRNA was transfected into Siha
and Hela cells according to the instructions of
Lipofectamine 2000 (Invitrogen, Carlsbad, CA,
USA). After transfection for 48 h, the transfec-
tion efficiency was detected by RT-qPCR as-
say. TRIM11 shRNA (5-GGAGAAGTCACTGGA-
GCAT-3’) was obtained from Shanghai Jima
Pharmaceutical Technology Co., Ltd., (Shang-
hai, China).

RT-gPCR assay

Total RAN was extracted from CC tissues and
cells by the TRIzol (Invitrogen, USA) method.
Subsequently, the concentration and purity of
RNA were explored by NanoDrop. Next, cDNA
was prepared by reverse transcription. 2 pL
reverse transcriptions were taken for PCR
detection. 20 pL PCR reaction system was
established according to the instructions (2 pL
reverse transcriptions, 10 uL SYBR Green Mix
(Thermo Fisher, USA), 0.5 pL upstream primer,
and 0.5 pL downstream primer). RT-PCR
was carried out by ABI 7300 Real-Time PCR
system. The reaction program was 95°C for 10
min followed by 40 cycles of 95°C for 15 s,
60°C for 45 s. GAPDH was used as internal ref-
erence of TRIM1. 222% method was used to
analyze the mRNA expression of TRIM11. The
primers were as followed: TRIM11, forward: 5-
5-CGAAGACCTCAAGGCGAAGC-3', reverse: 5'-
CAGCAAACGGCGAAGACG-3’; GAPDH, forward:
5-AATCCCATCACCATCTTC-3, reverse: 5'-AGGC-
TGTTGTCATACTTC-3".

Western blot assay

Western blot analysis was performed to detect
the protein expressions of TRIM11, cell apopto-
sis-related proteins (Bax, Bcl-2 and caspase 3)
and PI3K/AKT pathway-related proteins (PI3K,
p-PI3K, AKT and p-AKT). The electrophoresis
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voltage was controlled in the range of 80~120
V and lasted for 45~70 min. After membrane
transferring, the proteins were sealed in 5%
bovine serum protein for 1 h. Then added with
the primary antibodies (TRIM11, 1:1500,
cwbiotech, China; Bax, 1:1500, Beyotime In-
stitute of Biotechnology, China; Bcl-2, 1:1500,
Beyotime Institute of Biotechnology, China;
Cleaved caspase 3, 1:1500, Beyotime Insti-
tute of Biotechnology, China; B-actin, 1:1500,
SantaCruz, USA; GAPDH, 1:3000, SantaCruz,
USA), and cultured at 4°C overnight. The pro-
teins were rinsed with TBST buffer, then added
with the goat anti-rabbit secondary antibody
(1:500, cwbiotech, China) for 1 h. Then chemi-
luminescence reagent was added to develop
the proteins. Bio-rad Gel DolEZ imaging device
was used to image the proteins, and Image J
software was used to analyze the gray level of
the target bands.

Immunohistochemical (IHC) staining

Paraffin sections were baked at 60°C for 2 h,
and then recovered in sodium citrate buffer.
Then, 3% H,0, was added to quench the activi-
ty of endogenous peroxidase. After sealed with
PBS solution with 10% BSA for 60 min, the
sections were incubated with primary antibody
at 4°C overnight. After washing three times
with PBS, the sections were incubated with
secondary antibody. The staining was per-
formed using DA-Chromogen (Dako, Glostrup,
Denmark) complexes according to the manu-
facturer’s instructions. The nucleus was then
counterstained with hematoxylin. Finally, the
images were analyzed by the Image J software.

CCK-8 assay

Siha and Hela cells in the logarithmic growth
phase were cultured in 96-well plates (1x10*
cells/well). After incubation for 24, 48, 72 and
96 h, 100 uL serum-free medium and 10 pL
CCK-8 solution (Dojindo, Japan) were added.
After being incubated for 1-4 h, the absorbance
value was measured at 450 nm by the enzyme
plate analyzer.

Clone formation test

The transfected cells were digested and pre-
pared for cell suspension. Cell suspension was
injected into a 6-well plate (200 cells/well). The
inoculated cells were put into the incubator for

10330

further culture, and the medium was changed
every three days. The formation of clone cells
was stopped when the number of most single
clone cells was greater than 50. 1 mL parafor-
maldehyde (ZhongShan GoldBridge Biotech-
nology Co., Ltd., China) was added to each well
for 30 min to fix the cells. Then, 500 uL Gi-
massa solutions were added to each well for
20 min. After carefully absorbing the Gimassa
dye, the fixed clones were washed and soaked
repeatedly until the background was clean. The
6-well plate was dried and photographed under
a microscope.

Transwell assay

Transwell assay was used to measure CC cell
migration and invasion. The cells transfected
with TRIM1 shRNA were assigned as the experi-
mental group, and untransfected cells as the
control cells. After digested with trypsin, cells
were put in a 24-well plate with Transwell
chamber. 100 pl cell suspension (2x10° cells/
ml) was added to the upper chamber, 250 uL
DMEM medium with 10% FBS was added to
the lower chamber. In contrast to the migration
experiment, the upper Transwell chamber was
coated with Matrigel (Corning, USA). After incu-
bated at 37°C and 5% CO, for 48 h, the
cells in the lower chamber were fixed with 4%
paraformaldehyde (ZhongShan GoldBridge
Biotechnology Co., Ltd., China) for 15 min, and
stained with 1% crystal violet (Beijing Solarbio
Science & Technology Co., Ltd., China) for 15
min. The chamber was rinsed with PBS (Beijing
Solarbio Science & Technology Co., Ltd., China),
and observed under a microscope.

Flow cytometery (FCM) analysis

Cell apoptosis of Hela and Siha cells was
assessed by FCM. The cells (1x10° cells/ml)
were suspended by 0.3 ml PBS containing 10%
FBS. Then, the cells were added with 0.7 mL
anhydrous ethanol to fix at -20°C for more
than 24 h. Next, the cells were centrifuged at
3000 r/min for 30 s, discard the supernatant,
resuspended the cells with 1 mL PBS. After dis-
carding the supernatant, the precipitated cells
were suspended with 100 pyl RNase A (1 mg/
mL) at 37°C for 30 min. After adding Annexin
V-FITC and 400 pL (50 pg/mL) Pl (Thermo
Fisher Scientific, USA), the cells were cultured
in the dark for 10 min. Finally, Flow cytometer
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Figure 1. TRIM11 was obviously upregulated in CC samples. A: GEPIA database showed that TRIM11 was significant-
ly upregulated in CC tissues (n = 306) compared with non-tumor tissues (n = 13); B: TRIM11 was obviously upregu-
lated in CC tissues (n = 52) compared with non-tumor tissues (n = 52); C: IHC straining showed that the intensity of
TRIM11 staining was significantly increased in CC tissues (n = 52) (scale bar = 100 ym, 100x); D: GEPIA database
displayed that patients with high TRIM11 expression (n = 146) had worse overall survival than the patients with low
TRIM11 expression (n = 146); E: Patients with high TRIM11 expression (n = 27) had worse overall survival than the
patients with low TRIM11 expression (n = 25). "P<0.01. CC: cervical cancer.

(BD, USA) was used to detect the cell
apoptosis.

Statistical analysis

Data were analyzed by SPSS19.0 software. The
values were presented as mean = SEM. The dif-
ferences between the two groups were com-
pared by Student’s t test. Tukey’s post hoc test
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was used for comparisons between multiple
groups. Kaplan Meier survival analysis was
used to analyze the relationship between
TRIM11 levels and clinicopathological fea-
tures. Cox proportional risk models were used
for wunivariate and multivariate analyses.
P<0.05 was considered as statistically signifi-
cant. All the experiments were repeated three
times.
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Table 1. Association between TRIM11 expression and clinicopathological characteristics of patients

with CC
n=52 High expression (27) Low expression (25) x2 value P value
Age (n) 0.624 0.430
<45 years 20 9 11
>ea years 32 18 14
Tumor size (n) 1.997 0.158
<4 cm 24 15 9
>5cm 28 12 16
FIGO stage (n) 6.429 0.011
Ib1-1b2 34 22 12
lla1-llb 18 5 13
Infiltration depth (n) 9.282 0.002
<1/2 22 6 16
>6/2 30 21 9
Metastasis (n) 4.854 0.028
Present 29 19 10
Absent 23 8 15

Note: CC: cervical cancer.

Table 2. Univariate and multivariate Cox regression models for estimating the overall survival

Univariate analysis

Multivariate analysis

Variable
HR (95% Cl) P-value HR (95% ClI) P-value
Age (n) 0.628 0.284
<45 years 1.225 (0.539-2.782) reference
>ef years 1.630 (0.666-3.986)
Tumor size (n) 0.254 0.088
<4 cm 1.345 (0.426-3.242) reference
>e cm 2.321 (0.882-6.107)
FIGO stage (n) 0.374 0.055
Ib1-1b2 0.659 (0.263-1.654) reference
lla1-Ilb 0.355 (0.123-1.021)
Infiltration depth (n) 0.128 0.043
<1/2 1.847 (0.838-4.070) reference
>efe 2.388 (1.028-5.543)
Metastasis(n) 0.034 0.028
Present 2.362 (1.067-5.230) reference
Absent 2.852 (1.122-7.246)
TRIM11 (n) 0.011 0.004
High 3.032(1.290-7.122) reference
Low 3.103 (1.551-7.853)

Note: HR: hazard ratio; Cl: confidence interval.

Results

TRIM11 was obviously upregulated in CC
samples

GEPIA database revealed that TRIM11 was dra-
matically upregulated in CC tissues (n = 306)
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compared to the non-tumor tissues (Figure
1A). In our study, TRIM11 showed the same
upregulation trend in 52 CC patients (Figure
1B). Next, IHC straining was utilized to confirm
the expression level of TRIM11 in CC tissues.
We noticed that the intensity of TRIM11 stain-
ing in CC tissues was obviously increased com-
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Figure 2. Knockdown of TRIM11 blocked cell proliferation of CC cells. A: The expression of TRIM11 was significantly
higher in Siha, Hela, C4-1 and C-33A cells than in End1/EBE7 cells; B: The expression of TRIM11 was significantly
reduced by TRIM11 shRNA; C: TRIM11 knockdown inhibited cell proliferation of Siha cells; D: Cell proliferation of
Hela cells was inhibited by TRIM11 knockdown; E: TRIM11 knockdown inhibited the colony formation in Siha and
Hela cells. "P<0.05, ""P<0.01.
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Figure 3. Knockdown of TRIM11 suppressed cell migration and invasion of CC cells. A: TRIM11 knockdown sup-
pressed cell migration in Siha and Hela cells (scale bar = 100 ym, 100x); B: TRIM11 knockdown suppressed cell
invasion in Siha and Hela cells (scale bar = 100 ym, 100x%). **P<0.01. CC: cervical cancer.

pared to that in non-tumor tissues (Figure 1C).
Strikingly, GEPIA database displayed that CC
patients with high TRIM11 expression had
worse overall survival than the patients with
low TRIM11 expression (Figure 1D). Similarly to
previous data, we found that CC patient with
high TRIM11 expression had shorter overall
survival time (Figure 1E). Furthermore, Kaplan
Meier survival analysis was used to detect the
relationship between TRIM11 levels and clini-
copathological features of 52 CC patients. The
results revealed that TRIM11 expression was
closely correlated with FIGO stage, infiltration
depth and metastasis (Table 1). Next, Cox pro-
portional risk results verified that TRIM11
expression was independent factor with poor
OS in patients with CC (Table 2). All data dem-
onstrated that TRIM11 is involved in the pro-
gression of CC, and closely associated with
poor prognosis of CC patients.

Knockdown of TRIM11 blocked cell prolifera-
tion of CC cells

Western blot assay was utilized to measure the
protein expression of TRIM11 in CC cells. As
shown in Figure 2A, TRIM11 was remarkably
upregulated in Hela, Siha, C4-1 and C-33A
cells compared with End1/EGE7 cells. Notably,
the expressions of TRIM11 in Hela and Siha
cells was higher than that in other cell lines, so
we selected Siha and Hela cells for the subse-
quent experiments. To explore the effect of
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TRIM11 on the progression of CC, TRIM11 sh-
RNA was transfected into Siha and Hela cells.
We found that the expression of TRIM11 was
obviously reduced by TRIM11 sh-RNA transfec-
tion (Figure 2B). Cell proliferative potential was
detected by CCK-8 assay and Clone forma-
tion test. Distinctly, the cell proliferation of Siha
and Hela cells was dramatically inhibited by
TRIM11 knockdown (Figure 2C, 2D). As expect-
ed, knockdown of TRIM11 lessened the num-
ber of colonies of Siha and Hela cells (Figure
2E). Our results indicated that knockdown of
TRIM11 blocked cell proliferation in CC cells.

Knockdown of TRIM11 suppressed cell migra-
tion and invasion of CC cells

Transwell assay was used to detect cell migra-
tion and invasion in Siha and Hela cells. Our
results displayed that knockdown of TRIM11
reduced the number of migrated cells of Siha
and Hela cells (Figure 3A). In the same way, the
number of invaded cells in Siha and Hela cells
was dramatically reduced by TRIM11 knock-
down (Figure 3B). All data displayed that
TRIM11 knockdown suppressed cell migration
and invasion in CC cells.

Knockdown of TRIM11 accelerated cell apop-
tosis of CC cells

As shown in Figure 4A, cell apoptosis of Siha
cells was obviously increased by TRIM11 knock-

Am J Transl Res 2021;13(9):10328-10340
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Figure 4. Knockdown of TRIM11 induced cell apoptosis of CC cells. A: TRIM11 knockdown promoted cell apoptosis
in Siha and Hela cells; B: TRIM11 silencing increased the expression of Bax and Cleaved caspase 3, while reduced

the expression of Bcl-2. **P<0.01. CC: cervical cancer.

down. Similarly, TRIM11 knockdown induced
cell apoptosis in Hela cells (Figure 4A). Next,
the cell apoptosis-related proteins (Bax, Bcl-2
and Cleaved caspase 3) were detected by
Western blot assay. The results indicated that
TRIM11 knockdown obviously ascended the
expression of Bax and Cleaved caspase 3,
while decreased the expression of Bcl-2 (Fi-
gure 4B). These results indicated that TRIM11
knockdown could promote cell apoptosis of CC
cells.

TRIM11 regulated CC cell progression by mod-
ulating PI3K/AKT pathway

To explore the effect of TRIM11 on CC progres-
sion, TRIM11 overexpression was transfected
into Hela cells. Western blot assay was per-
formed to assess the expressions of PISK/AKT
pathway related proteins. TRIM11 overexpres-
sion was found to suppress the phosphoryla-
tion of PI3K and AKT in CC cells (Figure 5A).
Then, PI3K pathway inhibitor (LY294002) was
added to Hela and Siha cells with TRIM11 over-
expression. We found that TRIM11 promoted
cell proliferation, while LY294002 reversed the
effect of TRIM11 (Figure 5B, 5C). Similarly,
LY294002 suppressed the facilitation of
TRIM11 overexpression on cell migration and
invasion (Figure 5D, 5E). Our findings verified
that TRIM11 regulated CC cell progression by
modulating PI3K/AKT pathway.

Discussion

It has been reported that the TRIM protein fam-
ily can participate in many important biological
processes, such as cell differentiation, cell
cycle, cell apoptosis, and influence virus infec-
tion [17]. TRIM59 was found to act as a car-
cinogen in bladder cancer cells by regulating
TGF-B/Smad2/3 signaling pathway [18].
Aierken et al. reported that TRIM59 was over-
expressed in CC tissues, and knockdown of
TRIM59 blocked cell growth, invasion and
migration of CC cells [19]. Moreover, TRIM14
was reported to be overexpressed in CC tis-
sues and cells, and TRIM14 overexpression
facilitated cell growth and suppressed cell
apoptosis by activating the AKT pathway [20].
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Nevertheless, TRIM3 was found to inhibit cell
proliferation by inactivating the p38 pathway in
CC, suggesting that TRIM3 acted as a tumor
suppressor in CC [21]. In recent years, the role
of TRIM11 in the progression of several tumors
has been increasingly recognized, but its
molecular mechanism in CC remains unknown.
In this study, we highlighted the clinical signifi-
cance and role of TRIM11 in the evolution of CC
carcinogenesis.

In the current study, we showed that TRIM11
was obviously elevated in CC tissues and cells
compared with the non-tumor group. Moreover,
the patients with high TRIM11 expression had
a shorter survival time than patients with low
TRIM11 expression. In parallel with our results,
TRIM11 was revealed to be overexpressed in
breast cancer, and was associated with the
poor prognosis of patients with breast cancer
[22, 23]. Furthermore, TRIM11 was found to be
upregulated in lung adenocarcinoma, chordo-
ma and gastric cancer [24-26]. Besides that,
TRIM11 was confirmed to be closely correlated
with FIGO stage, infiltration depth and metasta-
sis. Hence, our results suggested that TRIM11
might be involved in CC progression.

Functionally, TRIM11 knockdown was found to
block cell proliferation, migration and invasion,
while promoted cell apoptosis in CC cells. Our
findings indicated that TRIM11 might be a car-
cinogen in the progression of CC. Consistent
with our results, TRIM11 knockdown was
reported to restrain cell growth and EMT pro-
gression in hepatocellular carcinoma cells
[15]. Moreover, Chen et al. found that TRIM11
knockdown restrained cell proliferation and cell
invasion, but facilitated cell apoptosis in ovari-
an cancer cells [27].

Studies have shown that TRIM11 may partici-
pate in multiple signaling pathways in cancer
progression. For example, TRIM11 facilitates
cell progression in lymphomas by inducing the
B-catenin signaling [28]. Moreover, Huang et al.
reported that TRIM11 accelerated tumor angio-
genesis via promoting the STAT3/VEGFA path-
way in lung adenocarcinoma [24]. PI3K/AKT
pathway is reported to be closely related to the

Am J Transl Res 2021;13(9):10328-10340
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Figure 5. TRIM11 regulated CC cell progression by modulating PI3K/AKT pathway. A: TRIM11 overexpression suppressed the phosphorylation of PI3K and AKT in CC
cells; B, C: TRIM11 overexpression promoted cell proliferation, while LY294002 reversed the effect of TRIM11 in Siha and Hela cells; D, E: TRIM11 overexpression
promoted cell migration and invasion, while LY294002 suppressed the facilitation of TRIM11 in Siha and Hela cells (scale bar = 100 um, 100x). Compared with the
vector group, “"P<0.01; compared with the TRIM11 group, *#P<0.01. CC: cervical cancer.
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occurrence and development of human tumors.
Abnormal activity of PI3BK/AKT pathway can not
only regulate cell proliferation and survival of
tumor cells, but also participate in cell migra-
tion, invasion, adhesion and angiogenesis of
tumor cells. In our study, we explored the eff-
ect of PI3K inhibitor (LY294002) on TRIM11 in
CC progression. Our results showed that
TRIM11 knockdown restrained CC cell progres-
sion by inactivating PISBK/AKT pathway. In line
with our findings, knockdown of TRIM11 was
reported to block cell progression by inhibiting
PISK/AKT pathway in lung cancer [16] and
hepatocellular carcinoma [15].

In summary, our results demonstrated that
knockdown of TRIM11 suppressed CC cell mul-
tiplication, migration and invasion through the
PI3K/AKT pathway. Our finding suggested that
TRIM11 may be a possible target marker and
therapeutic target for the diagnosis and prog-
nosis of patients with CC. However, the specific
mechanism of TRIM11 and its effect on tumor
formation in vitro still need to be further
studied.
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