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Background: Previous reports showed that APOCI was associated with several cancers but
the function of APOCI in cervical cancer was unknown. This study aimed to investigate the
clinical effect and function of APOCI in cervical cancer.

Materials and Methods: In this study, the relative expression of APOC! in cervical cancer
was detected by RT-qPCR. In order to determine the cell proliferation and migration and
invading ability and apoptosis more accurately, we used CCK8 assay, Edu assay, wound
healing assay, migration and invasion assay, flow cytometry assay, co-immunoprecipitation,
proteomics and Western blot by silencing and overexpressing APOCI, respectively. The role
of APOCI on tumor progression was explored in vitro and vivo.

Results: The relative expression of A4POCI in cervical cancer tissues was up-regulated
(P<0.05). In cervical cancer cell lines, silencing of APOCI restrained cell progression and
EMT, while over-expression of APOCI accelerated cell progression and EMT in vivo and
vitro (P<0.05).

Conclusion: APOCI acts as an oncogene in cervical cancers and knockdown of 4POCI
inhibited cervical cancer cells growth in vitro and in vivo. There is a close relationship
between the relative expression of APOCI and clinical outcome in cervical cancer patients.
Keywords: APOCI, cervical cancer, progression, prognosis

Introduction

Cervical cancer is considered to be one of the most common gynecological
malignant tumors in the world and highly occurred in developing countries,'™
which is a serious threat to women's health. Globally, cervical cancers rank the
fourth one among female tumor causes of death and the incidence of cervical cancer
ranks the first one among female genital malignancies in China.®” The invasion and
metastasis of cervical cancers are the main cause of death in patients and lymphatic
metastasis is one of the main poor prognosis of cervical cancers.®* ' Therefore, that
we further studied about biological processes of cervical cancer metastasis, and
excavated the key regulatory factors and signal transduction network, and devel-
oped new therapeutic targets and strategies, and improved the survival rate of
patients, has very important clinical significance. However, the mechanism of
cervical cancer has not been fully elucidated.

APOCI is a member of the apolipoprotein family that ACTS not only to
transport lipids and stabilize the lipoprotein structure but also to regulate patholo-
gical processes including diabetes, Alzheimer’s and inflammation."''* In recent
years, some studies have found that ApoA1,">'® ApoB,""™"° ApoE***' and other
apolipoproteins® are abnormally expressed in tumors and are related to the
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prognosis of patients. Therefore, the role of apolipoprotein
family in the occurrence and development of tumors has
attracted more attention. For example, some studies have
shown that M2-type macrophages could deliver ApoE
through exosomes to promote gastric cancer cell
metastasis.”> >> More recent studies of ApoC1’s relation-
limited to clinical

tumors have been

26-31

ship with
observations, such as ApoCl elevations, have been
reported more frequently about hormone resistance ther-
apy for prostate cancer, prognosis of TRIPLE plus breast
cancer, and aggressive progression of lung cancer. ApoC1I
has been reported to promote the proliferation of prostate
cancer cells and protect against pancreatic cancer cell
apoptosis and so on. But the mechanism and signaling
pathway of ApoCl1’s role in tumors is unclear.

This study shows that APOCI expression is signifi-
cantly up-regulated in cervical cancers and APOC! pro-
moted cervical cancer cell progression and was involved in
EMT signal way. It is suggested that APOC! could act as
a promising biomarker and novel therapeutic target for
cervical cancers.

Materials and Methods

Tissue Sample

Human cervical cancer tissues and corresponding normal
tissues were obtained from the First Affiliated Hospital of
Soochow University. The Ethical Committee of the First
Affiliated Hospital of Soochow University for Clinical
Research approved this study. All the samples were
obtained with the patients’ informed consent. No smoking
subjects were included in our study. All the patients were
diagnosed by two experienced pathologists. The non-
tumorous tissue samples were at least 2cm from the edge
of the tumor, contained no obvious tumor cells, and were
also evaluated by the pathologists.

Cell Line and Culture

The HelLa and SiHa human cervical cancer cells were
bought from ATCC and maintained in DMEM and
RPMI-1640 culture medium supplemented with 10% of
fetal bovine serum (FBS) and incubated at 37 °C in a 5%
CO2 incubator.

Transfection
SiRNA were bought from GenePharma (Shanghai, China).
si-APOCI1-2 sense (5-GAAACACACTGGAGGACAA-3),

antisense  (5-CUUUGUGUGACCUCCUGUU-3'); = si-

APOCl-1sense  (5'-GCTGAAGGAGTTTGGAAACAC
-3"). Si-NC (Negative Control siRNA) and si-APOCI1
were purchased from Gene Pharma. Fubio (Suzhou,
China) was the provider of plasmids pcDNA3.1-APOC1
and pcDNA3.1-NC (negative control). Cells in the loga-
rithmic growth were harvested and inoculated in 6-well
plates. Cells were cultured for at least 24 hrs before
transfection. Cells transfection with the corresponding
vector were collected after 48 hrs transfection, the
siRNAs and plasmids were transfected into cervical cancer
cells using Lipofectamine 3000 (Invitrogen, USA).

RT-PCR

The total RNA was extracted from the specimens and cervical
cancers using TRIzol reagent (Invitrogen, USA) based on the
product descriptions. APOC! primers sense: 5-TCCAGTG
CCTTGGATAAGCTG-3' and reverse:5-GGCTGA
TGAGTTCCCGAGC-3" GAPDH primers
CGCTCTCTGCTCCTCCTGTTC-3, reverse: 5--
’ATCCGTTGACTCCGACCTTCAC-3'>>° The cDNA
was synthesized from the whole RNA using the Prime Script
RT Reagent Kit with gDNA Eraser (Takara, Dalian). SYBR
Premix Ex Taq II (Takara, Dalian) was used to detect the
APOCI, etc., expression levels by RT-qPCR. The endogenous
controls were GAPDH. The relative quantification method

forward: 5'-

(2744¢") was used to calculate the expressions that have been
normalized to endogenous controls.

CCK-8 Assay

Hela cells and SiHa cells were plated into 96-well plates
overnight. On the second day, APOCI siRNA oligonucleo-
tides and plasmids were transfected according to the lipo-
fectamine3000 operating manual. At 0, 24, 48 and 72 hrs
after transfection, replaced the medium with Cell Counting
Kit-8 and incubated at 37 °C for 60 mins. Subsequently, the
absorbance was measured at 450 nm with a Multiskan GO
microplate spectrophotometer (Thermo Fisher Scientific,
Waltham, Massachusetts, USA).

Edu Analysis

Cervical cancer cells were inoculated into 24-well plates.
Subsequently, basing on the instructions of EdU kit, EAU
solution was loaded into each well and the cells were
incubated for 4 h, and then washed by PBS. The cells
were fixed with 4% paraformaldehyde. After that, Apollo
solution was added to incubate the cells in dark for 30 min,
and 0.5% Triton X-100 was added to increase the perme-
ability of the cells. After that, the cells were incubated
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with Hoechst 33,342. After that, the cells were observed
and a fluorescence microscope. Edu positive cell rate =
number of red fluorescence-labeled cells/number of blue
fluorescence-labeled cells x 100%.

Wound Healing Assay

We used the wound healing assay to evaluate the cell
migration ability of cervical cancer cells in the serum-
free medium. Hela cells and SiHa cells were transfected
with APOC] siRNA in the six-well plate, after 48 hrs of
transfection, we used a white pipette tip to draw
a horizontal line in the middle of the six-well plate, then
washed the cells with PBS three times to remove floating
cells, and then added serum-free medium. Finally, we took
pictures with an inverted microscope at Ohrs and 48 hrs
after the scratch to evaluate cell wound healing. The
relative migration distance of scratches was calculated.

Transwell Assay

We used a 24-well transwell chamber which was equipped
with a filter with 8um pores without Matrigel (Corning
Life Sciences, Inc., New York, USA) for the transwell
migration experiment. In addition, we used the chamber
with Matrigel (Corning Life Sciences, Inc., NY, USA) to
evaluate cell invasion ability. We added 500ul of 20% FBS
medium to the lower chamber, and added 100ul of serum-
free medium containing 5x10* cells to the upper chamber,
gently tapped and shaked the plate. The 24-well plate was
incubated at 37°C, 5% CO, for 24 hrs for migration
analysis, 48 hrs for invasion analysis, and then the cells
were fixed in paraformaldehyde for 20 mins and stained
with crystal violet (Beyotime Biotechnology Research
Institute, Shanghai, China) 20 mins. Then, we separated
the cells on the upper side of the filter with a cotton swab,
and washed the filter three times with PBS. Finally, we
used an inverted fluorescence microscope (Olympus IX81,
Japan) to count the cells at the bottom of the filter.

Western Blot

We used RIPA lysis buffer (Beyotime Institute of
Biotechnology, Shanghai, China) to extract proteins
from cultured cervical cancer cells and used a BCA
protein assay kit (Beyotime Institute of Biotechnology,
Shanghai, China) to determine the concentration of the
protein. We then performed SDS-PAGE to separate 15ug
of protein lysate. Then incubated PVDF membrane at
room temperature with 5% BSA for 1 hr to saturate non-
specific sites. Then, the primary antibody, as shown in

Table S including 4POCI, N-cadherin, Vimentin, Twist,
Slug, Snail, CD44, and E-cadherin was incubated over-
night at 4°C at the recommended concentration. After
incubation with the appropriate HRP-conjugated anti-
rabbit or anti-mouse antibody (Amersham Biosciences),
the specifically bound protein was detected by ECL
according to the manufacturer’s protocol (Amersham
Pharmacia Biotech). The density of a specific frequency
band is quantified using Image J software. The relative
band density is calculated as the ratio of GAPDH.

Co-Immunoprecipitation

After Hela cells reached at least 90% confluence in the
10 cm dishes, they are lysed in 0.5 mL of lysis buffer, and
then sonicated and centrifuged at 14,000 g for 10 mins at 4°
C. The lysate was incubated with 5ug protein A and SulL
protein G. After incubating with rotation for 1 hr at 4°C, the
supernatant was collected. Then, they were incubated with
2ug mouse IgG (Santa Cruze) and 2ug APOCI antibody
(Santa Cruze) with rotation at 4°C overnight. The next day,
the beads were collected after protein A/G rotation incuba-
tion 3 hrs and centrifuge. Finally, 20uLSDS lysis was added
to resolve the beads after washing three times.

Animal Experiments

We used female BALB/c-Nude mice (68 weeks old) for
in vivo xenograft research. We strictly complied with the
approved institutional animal use regulations. For the deter-
mination of tumor growth in vivo, Hela-shRNA-Ctrl or Hela-
shAPOC1 (2x10°) cells were subcutaneously implanted into
the left armpits of nude mice or tail vein injection and grown
for 4 weeks. We applied a vernier caliper to measure the
length and width of the tumor three times every 5 days, and
used the formula (length/2) x (width?) to calculate the tumor
volume using the average length and width. The experiments
have been approved by the Ethics Committee of Soochow
University. The animal experiment guide was obeyed to the
“Laboratory animal-—Guideline for ethical review of animal
welfare” (GB/T 35,892-2018).

Statistical Analysis

Every experimental assay was executed in triplicate. Data of
those biological replicates or samples were shown as mean
+standard deviation (SD). Assays’ statistical analyses were
used by SPSS 20.0 software, etc. The relative expression
analysis of APOC1 was used by paired samples’ ¢-test. CCK-
8 assay data analysis was used by ANOVA was used to
analyze. Other data analysis was used by the independent
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samples’ t-test. P< 0.05 was regarded as the statistically sig-
nificant one.

Results
APOCI| Was Up-Regulated in Cervical

Cancer

Compared to para-carcinoma specimens, the APOCI
expression was increased in 66.67% (24 of 36) of carcinoma
specimens (P <0.001), and about 2.037 times (Figure 1A and
B). Scotto Cervix, Zhai Cervix and Biewenga Cervix
Statistics database (Figure 1C-E) revealed that the relative
expression of APOCI was up-regulated in cervical carcino-
mas compared to normal tissues. At the same time, retro-
spective data analysis showed that the survival cycle
analysis was statistically significant (Figure 1F). APOCI
was closely related to Serum SCCA (P<0.001), differentia-
tion (P = 0.002), and FIGO staging (P= 0.016) (Table 1).

APOCI Acts as the Oncogene in the

Cervical Cancer

The relative expression levels of APOC! were decreased
76.70% (p=0.0033, si-APOC1-1) and 62.15% (p=0.0068, si-
APOCI1-2) in HeLa, and 69.93% (p=0.0004, si-APOC1-1)
and 66.91% (p<0.001, si-APOC1-2) in SiHa (Figure 2A).
The morphology of the Hela and SiHa cells has been chan-
ged before and after APOCI silencing (Figure 2B), which
maybe associate the cellular phenotype with the expression
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of the epithelial and mesenchymal markers. CCK-8 assays
showed that knockdown of APOCI (Figure 2C) significantly
restrained cell proliferation in cervical cancer cells (p < 0.01
in cervical cancer cell lines). Compared to control group,
EdU assays elucidated that the EAU positive cells quantity in
si-APOCI1 group was decreased by 64.27% in HeLa (P =
0.0028, si-APOCI-1) and by 54.72% in HeLa (P = 0.0022,
si-APOCI1-2) (Figure 2D), EdU assays elucidated that the
EdU positive cells quantity in si-APOC1 group was
decreased by 75.26% in SiHa (P = 0.0066, si-APOCI1-1)
and by 67.53% in SiHa (P = 0.0107, si-APOCI1-2) (Figure
2D). These data illustrated that knockdown of APOCI
restrained cell proliferation in cervical cancer cell lines.
Cells scratch assays were used to detect the plasmids'
role in cell migration. Scratch assays elucidated that the
ratio of the relative migration in si-APOC1 group was
decreased by 69.96% in HeLa (P = 0.0062, si-APOCI1-1)
and by 56.79% in HeLa (P = 0.0132, si-APOC1-2) (Figure
2E). Scratch assays elucidated that the ratio of the relative
migration in si-APOC]1 group was decreased by 68.52% in
SiHa (P = 0.0063, si-APOC1-1) and by 62.90% in SiHa (P
= 0.0165, si-APOC1-2) (Figure 2E). Transwell assays
elucidated that the ratio of the relative migration was
decreased by 73.16% in HeLa (P = 0.0090, si-APOCI1-1)
and 49.11% in HeLa (P = 0.0242, si-APOC1-2) and
decreased by 74.25% in SiHa (P =0.0056, si-APOCI-1)
and 62.88% in SiHa (P = 0.0189, si-APOC1-2) (Figure
2F), and the ratio of the relative invasion was decreased by
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Table 1 Correlation Between APOC/ Expression and

Clinicopathological Characteristics of Cervical Cancer Patients

Characteristics Total | Expression of APOCI P value
High Low
(n=24) (n=12)

Tumor size (cm)
<3cm 17 12(70.6%) | 5(29.4%) 0.732
=3cm 19 12(63.2%) | 7(36.8%)

Age
<50 13 7(53.8%) 6(46.2%) 0.281
=50 23 17(73.9%) | 6(26.1%)

Serum SCCA
<5 22 20(90.9%) | 2(9.1%) 0.000**
>5 14 4(28.6%) 10(71.4%)

Tumor

differentiation
Medium-low I 3(27.3%) 8(72.7%) 0.0027*
High 25 21(84.0%) | 4(16.0%)

FIGO staging
I-1l 27 15(55.6%) 12(44.4%) | 0.016*
-iv 9 9(100.0%) | 0(0.00%)

Lymph node

metastasis (N)
NO 34 22(64.7%) 12(35.3%) | 0.543
NI or above 2 2(100%) 0(0.00%)

Notes: *P < 0.05,**P < 0.0l

Abbreviations: SCCA, squamous cell carcinoma antigen; FIGO staging, the
Cervical Cancer Staging System of International Federation of Gynecology and
Obstetrics in 2014.

in si-APOCI1 group was decreased by 67.60% in HeLa (P
= 0.0036, si-APOC1-1) and by 55.94% in HelLa (P =
0.0058, si-APOCI1-2), and decreased by 64.82% in SiHa
(P = 0.0009, si-APOC1-1) and 49.60% in SiHa (P =
0.0021, si-APOC1-2) (Figure 2F). These results illustrated
that knockdown of APOCI1 restrained cervical cancer cells
migration and invasion. Flow cytometry assays were used
to detect cell apoptosis. The ratios of apoptosis in cervical
cancer cells were up-regulated after transfection with si-
APOCI. Compared to NC, the ratios of apoptosis were up-
regulated by 10.69 times in HeLa (P< 0.001, si-APOC1-1)
and 7.482 times in Hela (P< 0.001, si-APOC1-2) (Figure
2@G) after transfection siAPOCI, the ratios of apoptosis
were up-regulated by 8.338 times in SiHa (P = 0.0185, si-
APOCI-1) and 4.088 times in SiHa (P < 0.001, si-APOC1
-2) (Figure 2G) after transfection siAPOCI1. In brief,
knockdown of APOCI promoted cervical cancer cell
apoptosis.

Over-Expression of APOCI Promoted
Cell Progression of Cervical Cancer Cell

Lines

The relative APOCI expression levels were increased
about 8.761 times (P = 0.0002) in HeLa and 5.171 times
(P=0.0011) in SiHa (Figure 3A). CCK-8 assays showed
that over-expression of APOCI1 (Figure 3B) significantly
promoted cell proliferation in cervical cancer -cells
(p < 0.01).

Compared to the control group, EdU assays elucidated
that the EAU positive cells’ quantity in pcDNA3.1-APOC1
group was obviously up-regulated about 4.190 times in
HeLa (P < 0.0001) (Figure 3C), and about 7.286 times in
SiHa (P=0.0037) (Figure 3C). The data illustrated that
over-regulation of APOCI accelerated cell proliferation
in cervical cancer cell lines.

Scratch assays elucidated that the ratio of the relative
migration in pcDNA3.1-APOC1 group was up-regulated
about 4.472 times in HeLa (P = 0.0002) (Figure 3D), and
up-regulated about 3.103 times in SiHa (P = 0.0038)
(Figure 3D). These results illustrated that over-regulation
of APOC] promoted cervical cancer cells’ migration.

Transwell assays elucidated that the ratio of the relative
migration in pcDNA3.1-APOC1 group was increased
about 2.328 times in HeLa (P = 0.0080) (Figure 3E) and
2.794 times in SiHa (P = 0.0105) (Figure 3E). These
results illustrated that over-regulation of APOC1 promoted
cervical cancer cells. Transwell assays elucidated that the
ratio of the relative invasion in pcDNA3.1-APOC1 group
was up-regulated about 2.349 times in HeLa (P = 0.0002)
(Figure 3E) and 2.197 times in SiHa (P = 0.0168) (Figure
3E). These results illustrated that over-regulation of
APOC] promoted cervical cancer cells’ migration.

The ratios of apoptosis in cervical cancer cells were
down-regulated after transfection with
pcDNA3.1-APOC1. Compared to control groups, the
ratios of apoptosis were down-regulated by 83.05% in
HeLa (P= 0.0015) and 68.69% times in Hela (P= 0.0004)
(Figure 3F) after transfection pcDNA3.1-APOCI.

APOCI is Involved in EMT Signal Axis

IP pyrolysis products are used for proteomics detection
(Figure 4A-F), which was furthermore proved that
APOCI bound multiple functional proteins in cervical
cancer cells, and KEGG, GO and other analyses were
performed, and that further proved that APOCI could
interact with many proteins and may play an important
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Figure 2 Knockdown of APOC/ suppressed cervical cancer cells progression. The relative expression level of APOCI was decreased by si-APOCI (A). The morphology of
the Hela and SiHa cells before and after APOCI silencing (Figure 2 (B). CCK-8 assays were detected in both cervical cancers cells after transfection of si-APOCI (C).
Representative images of EdU assay and the relative fold changes of EdU positive cells were detected by si-APOCI (D). The relative cell migration was suppressed after
transfection of si-APOCI and the representative images were as follow (E). The relative cell migration and invasion were suppressed after transfection of si-APOCI and the
representative images were as follow (F). Apoptotic cells were measured after transfection of si-APOCI (G). (*P < 0.05, **P < 0.01).

function in cervical cancer cells. CD44 was confirmed to
be an APOCI-binding protein in the Hela cell line by
immunoprecipitation  (Figure 4G). Down-regulated
APOCI could reduce APOC! expression and restrained
APOCI could refer to EMT signaling in cervical cancer
cells (Figure 4H). Western blotting was used to detect the
EMT signaling-associated downstream genes expression.
Knockdown of APOCI decreased N-cadherin, Vimentin,
Twist, Slug, Snail and CD44 expression and increased
E-cadherin expression in cervical cancer cells.

Knockdown of APOCI Restrained

Tumorigenicity of Cervical Cancer Cells

Generation of xenograft showed that knockdown of
APOCI restrained the tumorigenicity of cervical cancer
cells in vivo (Figure 5SA—E). Tumors collected from mice
were shown in Figure 5A. It’s shown that knockdown of
APOCI was down-regulated compared to LV-shNC of
cervical cancer cells in vivo (Figure 5B). Compared to
the LV-negative control treatment group, tumor weight
was less in the LV-shAPOCI1 group (Figure 5C). Tumor
growth of LV-shNC was faster than the LV-shAPOCI
group (Figure 5D). Meanwhile, knockdown of APOCI!
down-regulated Ki-67 and APOCI1 expression (Figure

5E) of cervical cancer cells in vivo. These data mani-
fested that APOCI promoted tumorigenicity of cervical
cancer cells in vivo. Knockdown of APOC! decreased
N-cadherin, and CD44
increased E-cadherin expression of cervical cancer cells
in vivo (Figure 5F). Knockdown of APOC! significantly
reduced the number and size of pulmonary metastases

Vimentin expression and

(Figure 5G). Moreover, differential expression of Ki-67
and APOCI! in metastatic specimens (Figure 5SH). The
results indicated that APOCI promoted cervical carci-
noma metastasis in vivo.

Discussion
Cervical cancer, as one of the common human tumors, is one
of the most common gynecological malignancies,'>>* which

is like other tumors®™ !

and they threatened seriously to
42748 jts morbidity

and mortality rate are at the forefront of female malignancies.

human health as well as cervical cancer,

Surgery, radiotherapy and chemotherapy for early cervical
cancer have good effects, but in advanced stage, the therapeu-
tic effect of metastatic and recurrent cervical cancer is very
limited and the survival rate is low.®'® How to effectively
treat advanced and recurrent cervical cancers is the hot spot of
current research. In this study, we proved the correlation
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Figure 3 Over-expression of APOCI promoted cervical cancer cell progression. The relative expression level of APOC/ was up-regulated by pcDNA3.1-APOCI (A). CCK-8
assays were detected in both cervical cancers cells after transfection of pcDNA3.1-APOCI (B). Representative images of EdU assay and the relative fold changes of EdU
positive cells were detected by PCDNA3.1-APOCI (C). The relative cell migration was suppressed after transfection of pcDNA3.1-APOCI and the representative images
were as follow (D). The relative cell migration and invasion were suppressed after transfection of pcDNA3.I-APOCI and the representative images were as follow (E).
Apoptotic cells were measured after transfection of pcDNA3.1-APOCI (F) (*P < 0.05, **P < 0.01).
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Figure 4 APOC/ involved in EMT signal axis. Knockdown of APOC/ reversed malignant phenotypes promotion of cervical cancers cells. IP pyrolysis products are used for
proteomics detection (A-F): A-KEGG, B-GO, C-IPR, D-COG, E-function annotation, F-subcellular localization. Inmunoprecipitation assays were used to identify proteins
associated with APOC/ (G). Knockdown of APOC| decreased APOCI etc. expression in cervical cancers cells (H). (*P < 0.05, **P < 0.01).

between APOC! and cervical cancer through a large number
of experiments and data analysis, and provided a new target
for cervical cancer. Of course, more specific mechanisms
needed to be verified through further research.

The basic functions of apolipoprotein include the delivery
of lipids, the activation of lipoprotein metabolic enzymes,

and the recognition of receptors. APOC! genes are expressed

mostly in the liver, more frequently in the lungs, skin, testi-
cles, and spleen and so on. APOC], also known as Apo-ClI,
ApoC-I; apo-CIB; apoC-IB, is a new biomarker amplified by
19q13.32 and this gene encoded a member of the apolipo-
protein C1 family.""**>' The gene is expressed primarily in
the liver, and it is activated when monocytes differentiate into
macrophages. The encoded protein plays a central role in
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Figure 5 Knockdown of APOC/ effect on cervical cancers cells tumorigenicity. Tumors collected from mice were exhibited (A). The relative APOCI expression level was
obviously decreased by LV-APOCI (B). Tumor weight of LV-shAPOCI or LV-shNC treatment groups were measured and analyzed (C). We measured and analyzed tumor
volume curve in LV-shAPOCI or LV-shNC treatment groups (D). Knockdown of APOCI down-regulated Ki-67 and APOCI expression in vivo of cervical cancers cells (E).
APOCI was involved in the cervical cancer progression by EMT process (F). The number and size of pulmonary metastases in the LV-APOCI group were significantly
reduced compared with those in the LV-shNC group (G). Differential expression of Ki-67 and APOCI expression in pulmonary metastases (H) (*P < 0.05, **P < 0.01).

high-density lipoprotein (HDL) and very low-density lipo-
protein (VLDL) metabolism.*” According to the results of
previous studies, APOCI was involved in the progression
and development of various cancers. APOCI was abnor-
mally expressed in gastric cancer (GC), colorectal cancer
(CRC), prostate cancer (PCa), lung cancer, pancreatic cancer,

renal cancer and so on.2%!

APOCI was significantly higher in GC and asso-
ciated with clinical stage, tumor classification and the
lymph node metastasis and overall survival.*® APOCI
was up-regulated in CRC tissues and tight related to
poor prognosis. APOCI expression regulated CRC pro-
gression via MAPK axis.”’ Knockdown of APOCI
in PCa.®

restrained cell progression There was
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a positive correlation with the expression levels of IL-6
and APOCI in lung cancer progression.”’ The expres-
sion of APOC] tightly related to the poor prognosis in
pancreatic preoperative serum and knockdown of
APOCI restrained cell progression.’® 4poC1I related to
poor survival and promoted progression via EMT path-
way and activation of STAT3 in renal cancers.’’ In
a word, APOCI plays an important role in many can-
cers. In this experiment, we intended to study 4POCI
function and underlying mechanism in cervical cancers,
we found that APOCI accelerated the progression of
cervical cancer via EMT. We found that the relative
expression of APOCI was up-regulated in cervical can-
cer tissues. Knockdown of APOCI restrained cervical
cancer cells’ progression and over-expression of APOCI
accelerated cervical cancer cells’  progression.
Furthermore, studies showed that APOC! impeding
inhibited tumor cell growth in vivo. We inferred that
APOCI played an important role in the progression and
metastasis of cervical cancers and may participate in its
progression mechanism, and provided us with direction
for clinical therapy, and even provided a direction for
the effective treatment of advanced and recurrent cervi-
cal cancer. On the basis of the results above, APOCI
could be an important therapeutic target and biological

marker for cervical cancer in future.
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