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Abstract: Overexpression of the prolyl isomerase PIN1 is involved in tumorigenesis, but the role of PIN1 in cervical
cancer is unclear. In this study, we examined PIN1 protein expression by immunohistochemistry in 221 paraffin-
embedded samples from cervical cancer patients, cervical intraepithelial neoplasia patients, and control tissues,
and found that high expression of PIN1 was significantly associated with lymph node metastasis (P=0.002), ad-
vanced stage according to the International Federation of Gynecology and Obstetrics guidelines (P=0.026). When
endogenous PIN1 expression was knocked down using siRNA, cell proliferation, colony formation, migration, and
invasion were inhibited in the SiHa cervical cancer cell line. Additionally, PIN1 knockdown increased E-cadherin and
B-catenin expression, and decreased expression of N-cadherin and Vimentin, suggesting that PIN1 can promote
epithelial-mesenchymal transition (EMT). These results indicate that the Overexpression of the prolyl isomerase
PIN1 in cervical cancer indicates tumor-Promotive properties of PIN1 that may be a marker of poor prognosis in
cervical cancer patients, and the molecular determinants of epithelial polarity which have tumorigenesis enhancing

impact, might through EMT.
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Introduction

Cervical cancer is the leading cause of cancer-
related deaths in women in developing coun-
tries, with an estimated 265,700 annual world-
wide deaths [1, 2]. Cervical squamous cell
carcinoma (CSCC) accounts for approximately
80% of cervical cancer. Reports have suggest-
ed that high-risk types of human papillomavirus
(HPV) infection are strongly associated with
CSCC development, but HPV infection is not a
reliable factor for diagnosis and predicting
prognosis [3]. The prognosis of patients with
cervical cancer is largely dependent on clinical
stage [4]; the survival rate of patients with
stage | cancer is 80-98%, but is significantly
reduced to 50% when lymph node metastasis
occurs [5]. For cervical cancer cells to metasta-
size to distant sites or the lymphatic system,
they must develop the ability to migrate and
invade by disrupting cell polarity and intercellu-
lar contacts, breaking down the extracellular
matrix, and promoting endothelial cell migra-
tion and capillary formation. Therefore, identify-

ing appropriate biomarkers and mechanisms
involved in cervical carcinoma progression are
important to predict lymph node metastasis
and prognosis in cervical cancer.

In order for tumor cells to metastasize, they
may undergo epithelial-mesenchymal transi-
tion (EMT), by which cells lose cell-to-cell adhe-
sion, apical-basolateral polarity, and epithelial
molecular markers, while acquiring plasticity, a
spindle-cell shape morphology, and mesenchy-
mal markers [6]. Thus, EMT is thought to facili-
tate cancer cell motility and invasion, and plays
a pivotal role in metastasis of a variety of
human cancer, including cervical cancer [7, 8].

The prolyl isomerase PIN1 is a widely expressed
phosphorylation-specific peptidyl prolyl isomer-
ase (PPlase) that regulates phosphorylation sig-
naling. It functions by catalyzing the conversion
of specific phosphorylated motifs between two
distinct conformations of its protein substrates
[9, 10]. Consequently, it has important roles in
cellular activities since a number of protein
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kinases have Serine/Threonine-Proline (Ser/
Thr-Pro) phosphorylation motifs. In fact, many
oncogenes and tumor suppressors are phos-
phorylated on Proline residues, triggering sig-
naling pathways involving Pro-directed phos-
phorylation.

Studies have demonstrated that PIN1 is br-
oadly overexpressed in human cancers and
overexpression is associated with poor progno-
sis [11-13]. Additionally, PIN1 plays a pivotal
role in tumor progression by influencing various
biological processes, including growth-signal
responses, cell-cycle progression, and immune
responses [14-17]. The role of PIN1 in cancer is
further supported by recent findings that PIN1
targets Ser63/73-Pro in c-Jun and multiple
pSer/Thr-Pro motifs in c-Fos. C-Jun and Fos are
key components of activator protein 1 (AP-1)
and function as homodimers or heterodimers,
which increase AP-1 transcriptional activity [14,
18]. The transcription factor AP-1 is involved in
many cellular processes, including cell differen-
tiation, proliferation, apoptosis, and oncogenic
transformation, and plays a role in metastasis
and angiogenesis. AP-1 function is regulated at
different levels, including protein level, stability,
and post-translational modifications (including
phosphorylation) [19-21].

In this study, we focused on investigate the
expression of Pinl and its clinical significance
and biological function in cervical cancer and
also explored the potential association with
EMT and elucidate the related signal mecha-
nisms in cervical cancer cells.

Materials and methods
Patient samples

We obtained cervical tissue specimens from
Uighur women with CSCC and from those who
did not have cervical disease, but received hys-
terectomies in the Department of Gynecology
at the First Affiliated Hospital in Medical Uni-
versity of Xinjiang. The median age of patients
with cervical cancer was 50.8 years (IQ range
29-65.5 years). Formalin-fixed, paraffin-embed-
ded (FFPE) tissues (n=109) specimens were
collected during an initial outpatient visit, gyne-
cologic examination, or after a surgical proce-
dure involving general anesthesia; none of the
patients received chemotherapy or radiation
prior to surgery. Tumor samples were collected
within 30 minutes of surgical resection, and
were immediately frozen in liquid nitrogen and
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stored at -80°C after evaluation by a patholo-
gist. Hematoxylin and eosin staining was also
performed to confirm the diagnosis and ana-
lyze pathological grade, metastasis, and tumor
cell content. All cancers were staged according
to the criteria established by the Internation-
al Federation of Gynecology and Obstetrics
(FIGO). Seventy percent of all tumor samples
were free of necrosis. We identified 69 FIGO
stage IB and 40 FIGO stage IIA tumors, as well
as 45 well differentiated, 36 moderately differ-
entiated, and 28 poorly differentiated tumors.
Lymph node metastasis was documented in 33
patients. Sixty-four patients with cervical in-
traepithelial neoplasia (CIN) II-Ill were selected
for this study. Control tissues (n=66) were from
patients who did not have cervical lesions or
cancer, but had hysterectomies for other rea-
sons (i.e. fibroids, uterine prolapse, adenomyo-
sis, or a combination of fibroids with uterine
prolapse) during the same time period.

Cell lines

The human invasive cervical cancer cell line
SiHa was purchased from the China Center for
Type Culture Collection (Wuhan, China). All cells
were cultured in Roswell Park Memorial In-
stitute 1640 medium (Gibco, San Diego, CA),
containing 10% fetal bovine serum (Gibco, San
Diego, CA) and 1% Penicillin & Streptomycin
solution, at 37°C in 5.0% COz.

Immunohistochemistry (IHC)

IHC staining was performed with primary anti-
bodies against PIN1and c-Jun (1:500 Abcam,
Cambridge, MA, USA), N-cadherin, Vimentin,
and E-cadherin (1:300 Shanghai Jingtian, Bio-
technology, China). Sections (3-mm-thick) were
cut from paraffin-embedded tissue blocks.
After deparaffinization and rehydration, sec-
tions were subjected to antigen retrieval in
citrate buffer for 15 min. Endogenous peroxi-
dase activity was quenched with 3% H,0, and
sections were blocked with goat serum for 15
min. Primary antibodies were incubated over-
night at 4°C. Following this, sections were incu-
bated with horseradish peroxidase (HRP)-
conjugated secondary antibodies for 10 min,
and then in horseradish enzyme-labeled chain
avidin solution for 10 min at 37°C. Slides were
visualized using DAB as the substrate and
counterstained with hematoxylin. Pathologists
reviewed the slides and reached a consensus
number for each tumor sample. Protein expres-
sion levels were quantified using Image Pro

Int J Clin Exp Pathol 2018;11(2):664-674



Overexpression of Pinl promotes cervical carcinogenesis

A3 B3

D3

Figure 1. Detection of PIN1 and EMT-related protein expression in normal cervical epithelia, CIN, and CSCC. (A) PIN1
expression detected by immunohistochemistry (IHC) in normal cervical squamous epithelium (A1), CINII (A2), and
CSCC (A3). (B) E-cadherin expression by IHC in normal cervical epithelium (B1), CIN (B2), and CSCC (B3). (C, D) Ex-
pression of Vimentin and N-cadherin by IHC in normal cervical epithelia (C1, D1), CIN (C2, D2), and CSCC (C3, D3).

plus 6.0 to detect the mean photo density.
Briefly, five positive fields in a section were
selected at random and separated in Image Pro
plus 6.0 to read the optical density. The aver-
age values of the five optical densities repre-
sented the mean intensity of protein expres-
sion in each case.

Transfections

Three PIN1 and c-Jun-targeting small interfer-
ing RNAs (siRNAs) and negative control siRNA
constructs were synthesized by Genechem
(Shanghai, China). The details of the targeting
sequences for PIN1-siRNAs are as follows:
5’CATTTGAAGACGCCTCGTT-3"  (PIN1-siRNA1),
and 5-AGAAGATCAAGT CGGGAGA-3’ (PINZ-si-
RNA2), 5-GAUGGAAACGACCUUCUAUTT-3" (c-
Jun-siRNA1) and 5-AAUGAAGUGGCACAGCUG-
ATT-3’ (c-Jun siRNA2) Control siRNA sequences
were randomly scrambled sequences.

666

Western blotting analysis

Total protein was extracted from cells: Protease
inhibitors (Boster, Wuhan, China) were added to
cell lysates that were maintained on ice for 20
minutes. Samples (50 ug) were boiled for 5 min
in sample buffer and then separated on 12%
gels by SDS-PAGE. Gels were transferred onto
nitrocellulose membranes and blocked for 1 h
in 5% skim milk at room temperature with shak-
ing. A primary antibody against PIN1 and c-Jun
(Abcam, Cambridge, MA, USA) and EMT-asso-
ciated proteins (all from Shanghai lJingtian,
Biotechnology, China) was added overnight to
blots at 4°C. B-actin (1:500; Proteintech, Wu-
han, China) was used as a loading control. Blots
were washed in PBS-Tween three times, after
which the secondary antibody (horseradish per-
oxidase-conjugated goat anti-rabbit immuno-
globulin G; Thermo, IL, USA) was added at room
temperature for 2 hours. Chemiluminescent
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Table 1. Correlation between Pinl expression and
clinicopathological characteristics in patients with

cervical cancer

Cell proliferation and apoptotic by flow
cytometry

Pin1 Expression

SiHa cells were seeded onto 96-well plates
at a density of 2000 cells per well in RPMI

Characteristics n Mean (SD) P
Normal mucous epithelia 66 0.101 (0.0101)
CINII-IN 46  0.213(0.0191)
CscC 109 0.498(0.0313) 0.009
Tumor size, cm

<4 71  0.191 (0.0524)

>4 38 0.201(0.0485) 0.471
Differentiation

Well 45 0.181 (0.041)

Moderate 36 0.183(0.0434) 0.513

Poor 28 0.209(0.0471) 0.037
Lymph node metastasis

Negative 76 0.188 (0.0400)

Positive 33 0.211(0.0393) 0.034
FIGO Stage

<IB 69 0.189(0.0524)

>IB 40  0.201(0.0471) 0.038

1640 plus 10% calf serum and 1% peni-
cillin/streptomycin. HFC polysaccharide
(50~250 pg/mL) was added for 1 h fol-
lowed by the treatment with 300 uM H,0,
for varying time points (0-24 h). Cell
Proliferation distributions was detected by
measuring Pl-fluorescence with a BD FACS
Calibur flow cytometer (Becton Dickinson,
San Jose, CA, USA) through an FL-2 filter
(585 nm). We recorded 1x10* events/sam-
ple. Data were analyzed with Cell Quest.

Control and treated SiHa cells were added
at 5x10° cells/mL in binding buffer (10
mM  HEPES [(4-(2-hydroxyethyl)-1-piper-
azineethanesulfonic acid] [pH 7.4], 140
mM NaCl, 2.5 mM CaCl2). FITC-annexin V
(10 pl) in 190 ul of cell suspension was

substrate (Thermo, IL, USA) was added to visu-
alize bands. Quantity One software was used to
quantify the intensity of each band and was
normalized to the inten-sity of the internal con-
trol B-Actin.

Quantitative real-time polymerase chain reac-
tion (QRT-PCR)

Total RNA was isolated from cancer cells using
TRIzol reagent (Ambion Inc., Austin, TX, USA).
cDNA was synthesized using the RevertAid First
Strand cDNA Synthesis Kit (Thermo Fisher
Scientific, Rockford, IL, USA). gRT-PCR for PIN1
and EMT-associated genes was performed as
previously described using the primer sequenc-
es shown below; primers were synthesized by
Generay (Shanghai, China.) qRT-PCR was per-
formed using SYBR Green PCR Master Mix
(Applied Biosystems, Carlsbad, CA, USA). Each
sample was analyzed in triplicate and quantifi-
cation of gene expression was determined
using the 2-AACT method.

The primer sequences used in RT-PCR

Target Forward sequence Reverse sequence
PIN1 ~ GATCAACGGCTACATCCAGAA  GGCGTCTTCAAATGGCTTC
VIM GTCCACTGAGTACCGGAGACA  CACGAAGGTGACGAGCCAT
CDH1  AATCTGAAAGCGGCTGATACTG TGCCCCATTCGTTCAAGTAG
CDH2  ACCAGGTTTGGAATGGGACA  CATGTTGGGTGAAGGGGTG
ACTB  GACATCCGCAAAGACCTG GGAAGGTGGACAGCGAG
667

incubated for 10 min at room temperature.

Cell mixtures were centrifuged and resus-
pended in 190 pl binding buffer, and 10 ul PI (1
mg/mL) solution was added. Cells were
acquired on a FACS Calibur flow cytometer at
1x10* events/sample. Necrotic cells were
defined as positive for both Pl and annexin V
and were excluded from further analysis.

Wound-healing assay

Cell migration was analyzed by using a wound-
healing assay in vitro. SiHa cells infected with
PIN1-siRNA were cultured in 6-well plates until
they reached 90% confluence. Wounds were
inflicted in the cell monolayer with a sterile
pipette tip. After O, 24, 48, and 72 h, cells were
observed under a microscope. The distance
between the two wounds was measured and
expressed as the average percent of wound
closure compared to the zero time point.

Transwell membrane-based migration and
invasion assay

The effect of PIN1 on the ability of SiHa cells to
migrate through a filter or invade through a bio-
logical barrier was examined using Transwell
insert chambers with 8-um pore filters (Corning,
NY, USA). For Transwell invasion assays, the
upper side of an 8-um pore, 6.5-mm polycar-
bonate Transwell filter chamber was uniformly
coated with Matrigel basement membrane

Int J Clin Exp Pathol 2018;11(2):664-674
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Table 2. Expression of E-cadherin, B-catentin, N-cadherin and Vimentin proteins in patients with CIN

and cervical cancer

Normal cervical epithelia (N=66) CINII-Ill (N=46) CSCC (N=109) P

B-catentin expression Mean (SD)

E-cadherin expression Mean (SD)
N-cadherin expression Mean (SD)
Vimentin expression Mean (SD)

0.411 (0.0493)
0.409 (0.0472)
0.201 (0.0403)
0. 203 (0.0390)

(
0.211(0.0393) 0.163(0.0191) 0.023
0.301 (0.0376) 0.198 (0.0385) 0.009
0.297 (0.0487) 0.497 (0.0665) 0.032
0.313 (0.0398) 0.499 (0.0671) 0.008

(r=0.421, P=0.009; r=0.650, P=0.005), and a negative correlation of Pin1 expression with E-cadherin and B-catentin expres-

sion (r=-2.98, P=0.037; r=-3.09, P=0.029), respectively.

matrix (Corning, NY, USA) for 2 h at 37°C before
cells were added. Two hundred and five cells
were seeded in the upper chambers with 200
ul serum-free media; the lower chambers were
filled with 750 pl complete media. After 24 h,
cells that migrated/invaded to the lower sur-
face of the filter were fixed with 4% paraformal-
dehyde, stained with 0.5% crystal violet, and
counted under a microscope.

Statistical analysis

All statistical analyses were performed using
SPSS software 17.0 (Chicago, IL, USA). Data
were presented as mean + standard deviation.
Statistical analysis was performed using a
Student’s t-test or analysis of variance (ANOVA).
P-values <0.05 were considered significant.

Results

PIN1 protein overexpression is associated with
malignant phenotypes

To investigate whether PIN1 is dysregulated in
human cervical cancer, we performed immuno-
histochemistry on 109 CSCC samples, 64 CIN
samples, and 66 normal cervical tissues. As
showed in Figure 1, normal cervical epithelium
showed very weak PIN1 expression, with a
mean (SD) density of 0.101 (0.0101) (Figure
1A1). In CINII, PIN1 was mainly expressed in
the atypical cells of the lower third layer (Figure
1A2), with a significantly higher mean (SD) den-
sity [0.213 (0.0191)] than that of normal cervi-
cal epithelium. The positive expression of PIN1
in CSCC tissues was more obvious, with dark
positively stained particles present in the cyto-
plasm of cancer cells (Figure 1A3). The rela-
tionship between PIN1 expression and clinico-
pathological parameters of CSCCis summarized
in Table 1. In addition, we found that PIN1 was
significantly associated with lymph node
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metastasis (P=0.034) and CSCC FIGO Stage
(P=0.038). We also found that PIN1 levels in
poorly differentiated CSCC tissue were higher
than in well-differentiated and moderately dif-
ferentiated CSCC tissue (P=0.037). The above
results demonstrate that PIN1 overexpression
is correlated with more advanced CSCC
characteristics.

PIN1 overexpression in cervical cancer is as-
sociated with EMT markers

To investigate the relationship between PIN1
overexpression and EMT, we characterized the
expression of EMT and polarity markers in
patient tissues. We found membrane expres-
sion of E-cadherin that trended in decreasing
expression levels from normal cervical tissue
(Figure 1B1), to CIN (Figure 1B2), to CSCC
(Figure 1B3). However, we also found positive
cytoplasmic expression of N-cadherin and
Vimentin in CIN and CSCC (Figure 1C, 1D). We
noted that N-cadherin and Vimentin expression
tended to increase as cervical lesions became
more aggressive. The mean (SD) expression
levels of E-cadherin, N-cadherin, and Vimentin
in different groups are summarized in Table 2.
A Pearson correlation test revealed that PIN1
expression was positively correlated with Vim-
entin and N-cadherin expression (r=0.421, P=
0.009; r=0.650, P=0.005), and negatively cor-
related with E-cadherin expression (r=-2.98,
P=0.037).

PIN1 knockdown inhibits proliferation and pro-
mote apoptosis of SiHa cervical cancer cells

The above results demonstrate that PIN1 over-
expression is correlated with tumor progres-
sion. Thus, we wanted to explore whether PIN1
knockdown could inhibit growth of cervical can-
cer cells. siRNAs were designed against PIN1
and transfected into the SiHa cervical cancer

Int J Clin Exp Pathol 2018;11(2):664-674
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A Normal control Negative control SiRNA 1

1.04

0.54

PIN 1 expression to g actin

0.04

Normal control Negative control siRNA 1

Figure 2. The levels of PIN1 protein detected by Western blotting after trans-
fection for 48 h. A. The relative expression of PIN1 was displayed, which nor-
malized to B-actin. B. There is a statistically significant difference between
the group transfected with PIN1-shRNA and normal control. ***P<0.001.

cell line. Western blot analysis verified that
PIN1 protein was downregulated in SiHa cells
transfected with siRNA against PIN1 (Figure
2A) compared with the vector control and nor-
mal groups (Figure 2B). Cell proliferation assays
showed that proliferation of SiHa cells trans-
fected with PIN1 siRNA was significantly
impaired compared with control cells (Figure
3A), The percentage of SiHa cells in GO/G1
phase significant increased (64.60%+4.06%)
48 h after PIN1 knockdown compared with
the percentage of control cells in GO/G1
(53.27%+2.11%). The percentage of PIN1 shR-
NA-transfected cells in S phase was significant-
ly decreased (33.97%+1.82%) compared with
of control (42.93%+1.95% Table 3). indicating
that PIN1 expression stimulates SiHa cell prolif-
eration. To determine the effect of PIN1 knock-
down on the apoptotic changes of SiHa cells,
we conducted a flow cytometry analysis. There
were 8.13%+0.55% of SiHa cells that demon-
strated apoptotic changes 48 h after PIN1
knockdown; this was a significant increase
compared with control (2.23%+0.45%) (Figure
3B; Table 4).

Downregulation of PIN1 suppresses migration
and invasion of SiHa cervical cancer cells

The above analysis showed that PIN1 overex-
pression is associated with lymph node metas-
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(N

SIRNA 2 healing assay showed that

SIRNA 2 tasis, poor tumor differentia-
tion, and higher FIGO stage,
suggesting that PIN1 might
promote cervical cancer pro-
gression and metastasis. Can-
cer cells metastasize once
they acquire the ability to
migrate and invade. Thus, we
carried out in vitro experi-
ments to determine whether
PIN1 enhances migration and
invasion of cervical cancer ce-
lls. Transwell migration assay
demonstrated that PIN1 kno-
ckdown decreased the num-
ber of cells that migrated
through Transwell filters (Figu-
re 3C). Additionally, a wound-

reduced expression of PIN1 by
siRNA knockdown led to slow-
er migration in both cervical
cancer cell lines (Figure 4A,
4B). Together, these results
suggest that Cell migration
abilities was inhibited after PIN1 down-expres-
sion compared with control, and Siha cells with
reduced expression of PIN1 were inhibited the
migration ability.

Pin1 knockdown decreases epithelial-mesen-
chymal transition

Studies illustrate that before metastasis, can-
cer cells may have EMT that involves both tran-
scriptional suppression of epithelial genes and
activation of mesenchymal genes. Based on
this knowledge and our results above, we
hypothesize that Pinl can induce EMT during
its promotion of migration and invasion. Con-
sequently, we first explored the markers of EMT
with western blot for epithelial marker and
mesenchymal markers. The result showed that
Pinl knockdown upregulated E-cadherin and
repressed N-cadherin and Vimentin (Figure 4),
which clearly indicates inhibition of EMT in cer-
vical cancer cells.

Discussion

Metastasis is the leading cause of cancer-relat-
ed death. Invasion represents the first step of
the migration of cancer cells away from the pri-
mary site [22, 23]. As a novel regulator, Pinl
has become an essential oncogene regulating

Int J Clin Exp Pathol 2018;11(2):664-674
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Figure 3. PIN1 positively modulates cervical cancer cells malignant phenotypes. (A, B and C) Cell Proliferation,
apoptosis and invasion in Siha cells, respectively (a1, b1 and ¢1 Normal controls). (a2, b2 and c2) A Knockdown of
PIN1 decreased cell proliferation, increased cell apoptosis, decreased cell invasion, which significantly decreased
malignant phenotypes of Siha cells. All experiments were performed at least three times.
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Table 3. Changing Siha cells proliferation after PIN1 siRNA vector

transfect 48 hours (x s, n=3)

between the CSCC tissues of
well differentiation and the

moderate differentiation, but

GO/G1 (%) S (%) G2/M (%) its level in th ncer ti
Normal control 54.47+3.01  41.60+1.56  3.93+3.19 'S level In the cancer lissues
. of poorly differentiation was,
Negative control 53274211  42.93+1.95  3.73:3.61 interestingly, higher than its
PIN:I_ SIRNA:I_ 6383i329A 3587i279A 0271046 |eve| in the cancer tissues Of
PIN1 siRNA2 64.60+4.06% 33.97+1.82% 1.40+2.42 well and moderate differentia-

Note: “compared with control group, P<0.01.

Table 4. Changing apoptosis rate of Siha cell
lines in response to altered PIN1 expression
by transfect PIN1 siRNA vector after 48 hours
(X s, n=3)

Apoptosis rate of Siha cell (%)

Normal control 2.23+0.74
Negative control 2.23+0.45
PIN1 siRNA1 4.60+0.61%
PIN1 siRNA2 8.13+0.55%

Note: “compared with control group, P<0.01.

multiple aspects of cancer initiation and pro-
gression, including malignant transformation,
cell survival, angiogenesis, and EMT. Therefore,
Pin1 may be a potential target for cell type spe-
cific therapeutic strategies, as an assistant or
as a primary approach, that may have clinical
implications in cancer.

On a histological level, we detected the expres-
sion levels of Pinl in normal cervical epitheli-
um, CINII, and cervical carcinoma. From normal
cervical epithelium to CINII, the expression of
Pinl was gradually increased, and an overex-
pression of Pinl was found in CSCC tissues,
indicating the participation of Pinl in the
Initiation and development of CSCC. This result
is consistent with other reports on Pinl that an
aberrant elevation of Pinl expression has been
found to involve progression of human cancers
[24-27]. In this study, Pin1l overexpression was
found to be significantly associated with lymph
node metastasis and advanced FIGO stage in
CSCC, suggesting Pinl plays an oncogenic role
in cervical cancer.

Our results partly consistent with the studies of
Poonam J et al reported that a high level of Pin1
associated with FIGO stage, tumor size and fre-
quency of lymph node involvement of cervical
cancer [28], but we did not find the correlation
of Pinl with tumor size in cervical cancer. The
Pinl expression was not significantly different
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tion. The discrepancies may

be due to different histological

origin of cervical cancer and
may also reflected its involvement in the cancer
progression.

To evaluate the relationship between Pinl
and EMT of CSCC, the expression levels of
E-cadherin, N-cadherin and Vimentin, in CSCC
tissues was also determine. As a result, a clear-
ly positive expression of Vimentin and N-cad-
herin and relatively weak expression of E-cad-
herin was detected in CSCC tissues, represent-
ing that there existed EMT of the carcinoma
cells. Importantly, the expression level of Pinl
was found to be positively correlated with
Vimentin and N-cadherin expression and nega-
tively correlated with E-cadherin expression,
which suggested that Pinl promoted the EMT
of CSCC.

Although several studies on Pinl in cervical
cancer have been reported, little is known
about the biological function and mechanism
of Pinl in cervical cancer. Until now, only Tao W
group reported a study of the Pinl role in the
chemo-resistance of cervical cancer [29]. In
present study, to further verify the results of
the histological level, we altered the Pinl
expression levels in SiHa cells with gene trans-
fection and siRNA techniques to assess its bio-
logical functions such as promotion of prolifera-
tion, migration, invasion and EMT of cervical
cancer on a cellular level. Prospectively, we
found that overexpression of Pinl led to an up-
regulation of Vimentin and N-cadherin compa-
nied with a down-regulation of E-cadherin both
on mRNA and protein level in SiHa cells. While,
the knockdown of Pinl led to opposite results.
These results showed that Pinl could enhance
the expression of Vimentin and N-cadherin and
inhibit the expression of E-cadherin in SiHa
cells, signifying that Pinl was involved in the
EMT of cervical carcinoma because loss of epi-
thelial feature and obtain mesenchymal char-
acteristic are known as the vital steps of EMT.
Our results were in consistent with the reports
Sakuma Y research group and Kim MR et al,

Int J Clin Exp Pathol 2018;11(2):664-674
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which demonstrated the involvement of Pinl in
EMT of lung adenocarcinoma and breast can-
cer [30, 31]. However, the molecular mecha-
nisms related to the association of Pinl with
EMT in cervical cancer have never been
investigated.

In summary, our results demonstrated that
Pinl is overexpressed in cervical cancer and is
a potential prognostic biomarker of cervical
cancer, which Promotes Progression of Cervical
Squamous Cell Carcinoma related with Epi-
thelial-Mesenchymal Transition, but the de-
tailed mechanisms need to further study.
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