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Purpose: Emerging evidence have revealed significant contributions of CUB domain-containing

protein-1 (CDCP1) in tumorigenesis, including colon, renal, ovarian, pancreatic, prostate and

breast cancers. However, the roles of CDCP1 in cervical cancer (CC) still remain elusive.

Materials and Methods: Quantitative reverse transcription polymerase chain reaction,

immunohistochemistry and Western blotting were used to confirm the expression of

CDCP1 in CC tissues compared with matched non-tumor tissues. In vitro, gain-of-function

and loss-of-function studies were used to investigate the biological function and underlying

mechanism of CDCP1 in cervical carcinogenesis. Furthermore, tumor growth was evaluated

using a xenogenous subcutaneously implant model of CC cells in vivo.

Results: Here, we confirmed that CDCP1 was significantly increased in human CC both in

mRNA and in protein levels compared to normal cervical tissues. Furthermore, we demon-

strated that increased CDCP1 expression promotes proliferation, migration, invasion and

mediates the epithelial-to-mesenchymal transition phenotype in HeLa and C33A cells. Also,

CDCP1 knockdown reverses all the effects of enhanced CDCP1 on cell behavior in SiHa and

Caski cells. Importantly, the suppressive expression of CDCP1 repressed tumor growth in

a mouse xenograft model of CC.

Conclusion: In summary, our current study results provide novel insights into the role of

CDCP1 in CC progression. Potentially, CDCP1 might serve as a diagnostic biomarker and

a novel therapeutic target for CC.
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Introduction
Cervical cancer (CC) is the third most common cancer and the fourth leading cause of

death from cancer among females worldwide.1 Pelvic lymph node metastasis is

a critical independent prognostic factor and one of the leading causes of cervical cancer

death.2 As for the treatments, therapy surgery, radiotherapy, chemotherapy and other

comprehensive strategies are still the main therapeutic methods nowadays.3

Unfortunately, there is still no valid and reliable means to improve the survival rate

of patients in an advanced stage, because tumor invasion and metastasis is a multistep

and multifactor complex process, and intricate biological mechanisms are involved in

the development of CC.4 That is to say, to find out the molecular mechanism of the

occurrence and development of cervical cancer has been attached great importance to

explore the effective method for the diagnosis and treatment of cervical cancer, so as

for prolonging the survival time of cervical cancer patients.
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CUB domain-containing protein-1 (CDCP1) is

a transmembrane protein that contains three extracellular CUB

domains and acts as a substrate for Src family kinases. CDCP1

plays a role in the tyrosine phosphorylation-dependent regulation

of cellular events that are involved in tumor invasion and

metastasis.5,6 Emerging evidence have revealed significant con-

tributions of CDCP1 in tumorigenesis, including colon,7–11

renal,12,13 ovarian,14,15 pancreatic,16,17 prostate18 and breast19,20

cancers. Furthermore, elevated expression of CDCP1 correlates

with poor outcome in renal,13 lung,21 colon,10 pancreatic17 and

ovarian14 cancers. These studies suggest that CDCP1 could play

a crucial role in cancermetastasis by affecting cell motility,migra-

tion, and invasion, and it may have used as a therapeutic target for

cancer treatment. Although CDCP1 has been characterized as

a tumor promoter in themajority of human cancers, the expression

pattern and molecular mechanism underlying the role of CDCP1

in cervical carcinogenesis have not yet sufficiently elucidated.

In the present study, we first examined the expression

levels of CDCP1 in CC tissues compared with matched non-

tumor tissues and explored the correlations between the

CDCP1 expression level and clinicopathological features.

Furthermore, we demonstrated that increasedCDCP1 expres-

sion promotes C33A and HeLa cell proliferation, migration,

invasion and mediates the EMT phenotype. Also, CDCP1

knockdown reverses all the effects of enhanced CDCP1 on

CC cell biology in SiHa and Caski cells. More importantly,

the suppressive expression of CDCP1 repressed tumor

growth in a mouse xenograft model of CC. Altogether,

these findings suggest that CDCP1 plays a significant role

in human CC progression and pathogenesis.

Materials and Methods
Tissue Specimens
Cervical cancer tissues and adjacent normal tissues were

obtained from patients, who underwent cervical biopsy

without preoperative systemic therapy in Nanfang

Hospital of Southern Medical University between

October 2016 and September 2017. The fresh surgical

tissues immediately were frozen into liquid nitrogen.

Written informed consent was obtained from all patients

and the study was approved by the medical ethics com-

mittee of Nanfang Hospital of Southern Medical

University in accordance with the Declaration of Helsinki.

Immunohistochemical Staining
The paraffin-embedded tissue samples were cut into 4-

micron-thick sections, which were then dewaxed with

xylene and rehydrated. The parts were immersed in

a 0.01 M sodium citrate-hydrochloric acid buffer solution

(pH = 6.0) and boiled in a microwave oven for 15 min to

recover the antigen. Then, the endogenous peroxidase was

inactivated with a 3% hydrogen peroxide solution. After

that, it was incubated with anti-CDCP1 goat monoclonal

antibody (1:100 dilution, Abcam, ab1377, Cambridge,

MA, USA) overnight at 4°C. After washing with PBS,

the sections were incubated with HRP-conjugated anti-

goat secondary antibodies for 30 min at room temperature.

Finally, all parts were colored in 3-amino-9-ethylcarbazole

for 15 min and counterstained with hematoxylin. Besides,

normal tissue sections were also incubated with CDCP1

goat antibody as negative controls.

Cell Lines and Cell Culture
The human CC cell lines used in our study were purchased

from the Cell Bank of the Chinese Academy of Science

(Shanghai, China). SiHa and Caski cells were cultured in

DMEM high glucose medium (HyClone, USA) supple-

mented with 10% fetal bovine serum (Gibco, FBS,

Carlsbad, CA, USA). C33A and HeLa cells were cultured

in RPMI-1640 (Life Technologies, Shanghai, China) sup-

plemented with 10% FBS. All cells were cultured at 37°C

under a 5% CO2 atmosphere.

Transfection Experiments
The siRNA-CDCP1, negative control (siRNA-NC),

pGPU6/GFP/Neo-sh-CDCP1 vector (shRNA) targeting

CDCP1 mRNA and its control vector were purchased

from GenePharma Corporation (Shanghai, China).

CDCP1 overexpression vector (pReceiver-M07) and the

control vector were constructed by the GeneCopoeia

Corporation (Guangzhou, China). Detailed information

on all siRNAs sequences was provided in Supplementary

Table S1. The siRNA transfection and plasmid transfection

were performed with Lipofectamine 2000 (Invitrogen,

Carlsbad, CA, USA) in Opti-MEM I reduced serum med-

ium (Invitrogen, Carlsbad, CA, USA) when the cells were

reaching 70% confluence. The overexpression and inter-

fering effects of these vectors/shRNAs/siRNAs were eval-

uated by qRT-PCR and Western Blot analysis.

RNA Isolation and Quantitative RT-PCR

(qRT-PCR)
Total RNAwas extracted by RNAiso Plus reagent (TaKaRa

Bio Inc., 9108, Japan). The quality and concentration of
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RNA were evaluated by a spectrophotometer (Bio-Rad,

USA). cDNA was synthesized by PrimeScript RT reagent

kit (TaKaRa Bio Inc., RR047A). qRT-PCR was performed

on an ABI 7500 real-time PCR system (Applied

Biosystems, Foster City, CA, USA) by SYBR Premix Ex

Taq kit (TaKaRa Bio Inc., RR420A). The expression levels

of each target gene were determined by qRT-PCR and

normalized using glyceraldehyde-3-phosphate dehydrogen-

ase (GAPDH) by the 2−ΔΔCt methods. The primers were

displayed in Supplementary Table S2.

Western Blot
Tissue and cell proteins were extracted using RIPA Lysis

Buffer (#P0013, Beyotime, Shanghai, China) and quanti-

fied using a BCA kit (#P0009, Beyotime, Shanghai,

China). Lysed protein (40 μg) was separated by 8% or

10% SDS-PAGE gel and transferred to PVDF membranes.

The membranes were blocked with 5% dried milk for 2

h and then were incubated with primary antibodies at 4°C

overnight. The primary antibodies included anti-CDCP1

(1:1000; ab1377, Abcam, Inc., Cambridge, MA, USA),

anti-E-cadherin (1:3000; 20874-1-AP, Proteintech Group,

Inc., Chicago, IL, USA), anti-Vimentin (1:3000; 10366-

1-AP, Proteintech Group, Inc., Chicago, IL, USA), anti-β-
actin (1:3000; 60008-1-Ig, Proteintech Group, Inc.,

Chicago, IL, USA). The appropriate horseradish peroxi-

dase-conjugated secondary antibodies were used and the

protein bands were visualized by an enhanced chemilumi-

nescence detection system (Millipore Corporation,

Billerica, MA, USA) according to the manufacturer’s

protocol.

Cell Proliferation Assay
Cells (5 × 103/well) were seeded into 96-well plates and

incubated the plates at 37°C in a humidified 5% CO2

atmosphere. The viability of cells was determined every

24 h after transfection for 4 days. Before the test, 10 μL
CCK-8 (Dojindo Molecular Technologies, Kumamoto,

Japan) was added into each well and incubated at 37°

C for 2 h, and the OD values were detected using an

enzyme-linked immunosorbent assay reader (Tecan,

Infinite®M200, Austria).

Colony Formation Assay
Cells (2 × 102/well) were plated onto 6-well plates, trans-

fected with CDCP1 siRNA or pReceiver-M07 vector, and

incubated at 37°C for 2 weeks to form colonies. At the end of

the incubation, the colonies were washed twice with PBS,

fixed with methanol/acetic acid (3:1, v/v), stained with crys-

tal violet (0.5% w/v) and counted under a light microscope.

A colony was defined as consisting of at least 50 cells.

Migration and Invasion Assays
Transwell chambers containing polycarbonate filters in

8-μm pore size (Corning, Tewksbury, MA, USA) pre-

coated with (for invasion assay) or without (for migration

assay) growth factor-reduced Matrigel (Corning,

Tewksbury, MA, USA) were applied to evaluate the

migration and invasion abilities of CC cells. Twenty-four

hours after the transfection, 5 × 104 cells in serum-free

medium were plated into the upper chamber, while 10%

FBS medium was added into the lower chamber. After 48

h of incubation, the cells that invaded into the lower

chamber through the membrane were fixed with 100%

methanol and stained with 0.1% crystal violet. Images of

the cells were photographed with the microscope.

In vivo Tumor Xenograft Study
Stable transfected SiHa cells (5 × 106 cells) transfected

with shRNA-CDCP1 or NC vector were subcutaneously

injected into 4-week-old female nude mice purchased from

the Experimental Animal Center of Southern Medical

University. The tumor growths in different groups were

monitored 1 week after the implantation and all mice were

sacrificed after 4 weeks, the final tumor sizes were calcu-

lated by the volume utilization formula: V = (length x -

width2)/2. Growth curves were plotted using average

tumor volume within each experimental group every 7

days. All animal studies were performed according to the

guidelines and with the approval from the Institutional

Animal Care and Use Committee of Southern Medical

University.

Statistical Analysis
All data expressed as means ± SD (standard deviation).

The statistical tests were performed using SPSS 20.0 soft-

ware (SSPS Inc., Chicago, IL, USA). Differences between

the two groups of data were compared using Student’s

t-test. The chi-square test was used to compare the expres-

sion difference of CDCP1 between cervical cancer and

adjacent normal tissues. Survival curves were plotted by

the Kaplan–Meier method and compared by the Log-rank

test. All experiments were performed in triplicate and

a value of P < 0.05 was regarded to be statistically

significant.
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Results
Expression of CDCP1 Is Upregulated in

Cervical Cancer Tissues and Cell Lines
Based on the GEPIA online tool and clinical data from

TCGA22 (http://gepia.cancer-pku.cn/), we found CDCP1 was

significantly up-regulated in CC tissues (N = 306) compared

with normal cervical tissues (N = 13) (Figure 1A, P < 0.05).

Meanwhile, we also evaluated the prognostic effect of CDCP1

mRNA expression, and Kaplan–Meier analysis indicated that

the higher expression of CDCP1 was related to poor overall

survival in patients with CC (Figure 1B, Log-rank test,

p=0.022).

Furthermore, CDCP1 expression at mRNA and protein

levels was tested by qRT-PCR and Western blotting. As

shown in Figure 1C and D, the CDCP1 level was significantly

up-regulated in CC tissues compared with peritumoral normal

tissues (P < 0.01). To explore the clinicopathological signifi-

cance of CDCP1, we assessed CDCP1 expression in 100 cases

of CC tissues and 10 normal cervix epithelial tissues by

immunohistochemistry. Consistently, the expression of

CDCP1 was significantly higher in CC tissues compared

with normal cervix epithelial tissues (Supplementary

Table S3, P = 0.018). ISH staining revealed that 64.0% (64/

100) CC tissues were positive for CDCP1 expression, while

only 20.0% (2/10) normal cervix epithelial tissues were posi-

tive. The representative immunostaining of CDCP1 is shown

in Figure 1E. The associations among the protein expression

levels of CDCP1 and the clinical features of cervical cancer

patients are shown in Supplementary Table S3. There was no

significant association between CDCP1 and clinicopathologi-

cal features including age (Supplementary Table S3,P = 0.15),

FIGO stage (Supplementary Table S3, P = 0.266) and patho-

logical grade (Supplementary Table S3, P = 1.0). Additionally,

we investigated CDCP1 expression in four cervical cancer cell

lines (Caski, SiHa, C33A and HeLa). Compared with HeLa

and C33A cells, SiHa and Caski cells had a relatively higher

expression of CDCP1 (Figure 1F and G). These observations

suggest that CDCP1 is upregulated in CC tissues and cell lines.

CDCP1 Knockdown Inhibited the

Proliferation, Migration and Invasion of

CC Cells in vitro
To investigate the biological significance of CDCP1 in the

progression of CC, we first performed loss-of-function

studies in vitro. si-CDCP1 was used to transfect Caski

and SiHa cells, and decreased expression of CDCP1

upon transfection was confirmed by qRT-PCR and

Western Blot (Figure 2A and B, P < 0.01). As demon-

strated by CCK-8 assays, CDCP1 silencing dramatically

inhibited CC cell proliferation (Figure 2C, P < 0.01). The

inhibitory effect of CDCP1 knockdown on CC cell growth

was further confirmed by colony formation assays.

Compared to cells transfected with si-NC, the number of

colonies was significantly decreased in cells transfected

with si-CDCP1 (Figure 2D, P < 0.05). Similarly, the

transwell migration and invasion assays showed that

repressed CDCP1 significantly inhibited the invasiveness

and migratory ability of CC cells (Figure 2E and F, P <0

0.01). These results suggest that impaired CDCP1 can

inhibit the proliferation, invasion and migration potential

of CC cells.

CDCP1 Overexpression Promotes

Cervical Cancer Cell Proliferation,

Migration and Invasion in Cervical Cancer

Cells
To further explore whether ectopic expression of CDCP1

affects tumor progression in vitro, we transfected the

CDCP1 overexpression vector (pReceiver-M07) into HeLa

and C33A cells. qRT-PCR and Western Blot analysis con-

firmed that CDCP1 mRNA and protein were all overex-

pressed in pReceiver-M07 transfected CC cells (Figure 3A

and B). Accordingly, CCK-8 and colony formation assays

showed that forced expression of CDCP1 significantly

increased the proliferative capacity of CC cells (Figure 3C)

and that cells overexpressing CDCP1 formed more colonies

than control cell lines containing the empty vector

(Figure 3D). Meanwhile, transwell migration and invasion

assays showed that the upregulation of CDCP1 markedly

enhanced cell invasion and migratory ability compared with

control cells (Figure 3E and F). These results indicated that

the upregulation of CDCP1 significantly promoted the pro-

liferation, migration and invasion of CC cells in vitro.

CDCP1 Knockdown Inhibited the

Growth of CC Xenograft Tumors in vivo
To further uncover whether impaired CDCP1 affects

tumor growth in vivo, we generated a xenograft

tumor model by subcutaneously injecting SiHa cells

in which CDCP1 was stably knocked down into the

flanks of nude mice. And the transfection efficiency

was confirmed by Western blot (Figure 4A–C, P <

0.05). In accordance with the results in vitro,
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Figure 1 CDCP1 was overexpressed in cervical cancer tissues and cancer cells.

Notes: (A) CDCP1mRNAexpressionwas increased in cervical cancer tissues (n=306) comparedwith normal cervical tissues (n=13) from the patients from theweb-based toolGEPIA, based on

TCGAandGTExdatabase. The red and gray boxes, respectively, represent the interquartile range of the target data. The smaller the boxes, the smaller the index variation. (B) Kaplan–Meier curves
foroverall survival showpatientswith lowCDCP1expressionhad significantly longermedianoverall survival than thosewithhighCDCP1expression. p(HR) is the testp valueofhazard ratio. n (high)

is the sample sizeofCDCP1higher thancutoff-high (40%), andn (low) is the sample sizeofCDCP1 lower thancutoff-low(60%). (C)Theexpression level ofCDCP1 in sampleswasdetectedbyqRT-
PCR, indicating that themRNAexpressionofCDCP1was increased in cervical cancer samples. (D)Westernblot conducted toexamine theexpression levelsofCDCP1 in4casesof cervical cancer

tissues and 4 matched non-tumor tissues. (E) Representative immunohistochemical staining of CDCP1 protein in normal cervix epithelial tissues and cervical carcinoma with different staining

intensities. Scalebars: 100μmfor lowmagnification image (a, b, c, d), 10μmforhighmagnification image (e, f, g, h). (F)mRNAexpression levelsofCDCP1 in4humanCCcell lines (C33A,HeLa, SiHa

and Caski). (G)Western blot analysis of CDCP1 protein expression in 4 CC cell lines. Data are shown as the mean ± SD of three independent experiments. *P < 0.05, **P < 0.01.

Abbreviations: CESE, cervical squamous cell carcinoma and endocervical adenocarcinoma; num, number; T, tumor cervical tissue; N, normal cervical tissue; TPM,

transcripts per kilobase of exon model per million mapped reads; HR, hazard ratio; CDCP1, CUB domain-containing protein-1; SiHa, Caski, HeLa, C33A, cervical cancer cell

lines; GEPIA, gene expression profiling interactive analysis; TCGA, The Cancer Genome Atlas; GTEx, genotype–tissue Expression; qRT-PCR, quantitative reverse

transcription polymerase chain reaction; CC, cervical cancer; SD, standard deviation.
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downregulation CDCP1 markedly decreased the tumor

growth rate and mean tumor volume compared with the

negative control group (Figure 4D–F, P < 0.01).

Briefly, our studies confirmed that CDCP1 knockdown

inhibits CC tumor growth, suggesting that CDCP1 may

be a novel therapeutic target for CC.

Figure 2 Disruption of CDCP1 inhibits cervical cancer cell proliferation, migration, and invasion in vitro.

Notes: (A and B) qRT-PCR and Western blot analysis were performed to detect the efficiency of CDCP1 knockdown in Caski and SiHa cells. (C) The viability of SiHa/Caski cells

transfected with si-CDCP1 or si-NC was analyzed using CCK-8 assay. (D) In colony formation assay, the colonies of CaSki and SiHa cells transfected with si-CDCP1 were significantly

decreasedwhen compared toNCgroup. (E andF) The cell invasion andmigration ability of cervical cancer cells under different transfectionswere determined by transwell assay. Results

are representative of at least three independent experiments showing similar results. All the data above presented as mean ± SD, *P<0.05, **P<0.01.

Abbreviations: CDCP1, CUB domain-containing protein-1; SiHa, Caski, cervical cancer cell lines; siRNA, small interfering RNA; NC, negative control; CCK-8, Cell

Counting Kit-8; OD, optical density; SD, standard deviation.
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Figure 3 Overexpression of CDCP1 increases cervical cancer cell proliferation, migration, and invasion in vitro.

Notes: (A andB) qRT-PCRandWesternblot analysiswereperformed todetect theefficiencyof pReceiver-M07delivering into theHeLa andC33Acells. pReceiver-M07cells significantly increase

the expression of CDCP1. (C) Effect of CDCP1 overexpression on proliferation evaluated by Cell Counting Kit-8 assay. (D) In colony formation assay, the colonies of HeLa and C33A cells

increased after transfected with pReceiver-M07 compared to Empty vector group. (E and F) The cell invasion and migration ability of cervical cancer cells under different transfections were

determined by transwell assay. Results are representative of at least three independent experiments showing similar results. All the data above presented as mean ± SD, *P<0.05, **P<0.01.

Abbreviations: CDCP1, CUB domain-containing protein-1; C33A, HeLa, cervical cancer cell lines; CCK-8, Cell Counting Kit-8; OD, optical density; SD, standard deviation.
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CDCP1 Mediates Epithelial-to-

Mesenchymal Transition (EMT) in

Cervical Cancer Cells
Considering that EMT plays a vital role in the invasion

and metastasis in CC, we speculated that CDCP1 might

be involved in the regulation of EMT. To further explore

whether ectopic expression or knockdown of CDCP1

affects EMT, and the expression of EMT markers in

CC cells was analyzed by Western blot. Compared with

the negative control group, the expression of E-cadherin

protein in Caski and SiHa cells transfected with sh-

CDCP1 was increased, while the expression of vimentin

was decreased (Figure 5A, P < 0.05). Meanwhile,

CDCP1 overexpression could suppress the expression

of E-cadherin and elevate the expression of vimentin in

HeLa and C33A cells (Figure 5B, P < 0.05). In sum-

mary, all of the above results indicated that CDCP1 may

mediate EMT and promote migration, invasion and

metastasis of cervical cancer cell through this pathway.

Discussion
Tumor metastasis indicates poor prognosis and remains the

main cause of death in cervical cancer patients.

Consequently, identifying the key factors involved in

tumor pathogenesis and progression is critical for the

improvement of novel diagnostic and treatment strategies.

Figure 4 Knockdown of CDCP1 suppresses cervical cell proliferation in vivo

Notes: (A) The expression of green fluorescent protein after 48 h of shRNA vector/NC transfection in SiHa cells (magnification ×100). (B) And (C) The protein levels of

CDCP1 in SiHa cells under different transfection were determined by western blot assay. (D), (E) And (F) Representative images of tumorigenicity assay performed in nude

mice. Tumor volume was monitored by caliper measurements weekly. Tumor weight measured after sacrifice at the end of the experiment. All the data above presented as

mean ± SD, *P<0.05, **P<0.01.

Abbreviations: CDCP1, CUB domain-containing protein-1; SiHa, cervical cancer cell lines; sh, shRNA, short hairpin RNA targeting CDCP1; NC, negative control; SD,

standard deviation.
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CDCP1, a transmembrane glycoprotein contains three

extracellular CUB domains, is a substrate of Src family

kinases that has been proven to regulate migration and

matrix degradation in the process of tumor invasion and

metastasis.23 Although previous studies have indicated

CDCP1 is overexpressed and correlated with the prognosis

of several cancers including colon cancer,7–10 renal

cancer,12,13 ovarian cancer14,15 and pancreatic cancer,16,17

the importance of CDCP1 and its underlying mechanism

involved in cervical tumorigenesis were not fully

understood.

The current study was intended to clarify the function

of CDCP1 on cell proliferation, migration, invasion and

EMT phenotype in cervical cancer. To the best of our

knowledge, no previous reports have identified the

CDCP1 involvement in cervical carcinogenesis. We thus

examined the expression and clinical significance of

CDCP1 in cervical cancer specimens and found that

CDCP1 expression is up-regulated in cervical cancer tis-

sues. However, high expression of CDCP1 was not asso-

ciated with age, pathological grade and FIGO stage, which

might be owing to that studies with small sample sizes

may be underpowered for detecting a small but real asso-

ciation. Hence, further study with a larger population and

examination is warranted.

Furthermore, bioinformatics analysis using the TCGA

database revealed that CDCP1 was highly expressed in CC

and associated with poor overall survival in patients with CC.

In addition, we performed gain-of-function and loss-of-

function studies in vitro to demonstrate that CDCP1 plays

a critical role in the promotion of cell proliferation, invasion

and migration in CC. More importantly, in vivo study con-

firmed that the tumor volume and weight were decreased

significantly in the mice with CDCP1 knockdown. These

Figure 5 CDCP1 mediates epithelial-to-mesenchymal transition (EMT) in cervical cancer cells in vitro.

Notes: (A and B) Western blot was used to confirm the expression of E-cadherin/vimentin protein after transfected with shRNA or pReceiver-M07 vector which indicates

that CDCP1 increased EMT in CC cell lines. Results are representative of at least three independent experiments showing similar results. All the data above presented as

mean ± SD, *P<0.05.

Abbreviations: CDCP1, CUB domain-containing protein-1; SiHa, Caski, C33A, HeLa, cervical cancer cell lines; shRNA, shCDCP1, short hairpin RNA targeting CDCP1;

NC, negative control; CC, cervical cancer; SD, standard deviation; EMT, epithelial-to-mesenchymal transition.
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data suggest that CDCP1 may thus prove to be a potential

biomarker for CC diagnosis and serves as a new target for CC

therapy in the future. Nevertheless, lack of CDCP1 over-

expression in animal experiments is noteworthy, and, there-

fore, our results should be interpreted with caution.

Considering that EMT plays a vital role in the migra-

tion, invasion and metastasis of cervical cancer, we specu-

lated that whether ectopic expression of CDCP1 might

affect EMT signaling pathways in CC cells. Here we

found that knockdown of CDCP1 expression in CC cells

resulted in reduced invasiveness and migratory ability

accompanied by increased expression of E-cadherin and

decreased expression of vimentin. On the contrary,

CDCP1 overexpression could suppress the expression of

E-cadherin and elevate the expression of vimentin in CC

cells. This opinion is consistent with the observations from

the previous study that CDCP1 repressed the epithelial

phenotype of pancreatic cancer cells.16 Consistently,

CDCP1 was found to be involved in the translocation of

E-cadherin, and down-regulation of CDCP1 reduces

nuclear localized E-cadherin, increases sequestration of

this protein in cell membranes and reduces CRC tumor

burden.11 On the basis of the above results, we come to

a conclusion that CDCP1 might promote cell migration

and invasion partially by facilitating the EMT process.

Conclusion
Taken together, our findings showed that CDCP1 plays an

oncogenic role inCCdevelopment and progression by promot-

ing cell proliferation, migration, invasion and EMT. Notably,

our results indicated that CDCP1 is probably to be identified as

a prognostic marker of cervical cancer. Consequently, these

results provide both theoretical and experimental basis for

unravelling the mechanism of CDCP1 in cervical carcinogen-

esis, and it may be a potential therapeutic target in CC therapy.
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