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Abstract. Cervical cancer is the third most common malig-
nancy worldwide, accounting for 250,000 mortalities annually. 
Notch1, an important regulator of cell-fate decisions and 
differentiation, has been found to be overexpressed in certain 
types of cancer. However, the role of Notch1 in cervical 
carcinogenesis remains unclear. In the present study, immuno-
histochemical staining and western blot analysis revealed that 
Notch1 expression was significantly higher in cervical cancer 
tissues than that in normal cervical tissues. Furthermore, 
statistical analysis revealed that Notch1 expression was signifi-
cantly associated with tumor differentiation and tumor stage. 
These findings indicated that Notch1 expression was associ-
ated with the progression of cervical cancer. The western blot 
assay also identified a positive correlation between Notch1 and 
Ki67 expression in cervical cancer tissues, which suggested 
that Notch1 expression may be associated with the prolifera-
tion of cervical cancer. In order to further evaluate the specific 
role of Notch1 in cervical cancer progression, its expression 
in SiHa and C33A cells was knocked down using small inter-
fering RNA. It was revealed that the knockdown of Notch1 
in SiHa and C33A cells resulted in significant inhibition of 
cell proliferation and colony formation in vitro. These results 
indicated that Notch1 was able to promote cell proliferation in 
cervical cancer. In conclusion, the results of the present study 
indicated that Notch1 may function as a promoter in cervical 
carcinogenesis.

Introduction

Cervical cancer is one of the leading causes of cancer-associated 
mortalities among women worldwide, accounting for >270,000 
mortalities annually (1,2). Although certain advances have 
been achieved in the early detection and systemic treatment 

of patients receiving chemotherapy, hormonal therapy and 
immunotherapy, the precise mechanisms underlying cervical 
carcinogenesis have remained elusive. Previous studies have 
suggested that carcinogenesis is closely associated with the 
aberrant expression of certain proteins associated with cell 
signaling regulation (3,4). These genetic and molecular events 
ultimately contribute to the initiation and progression of 
tumors. Therefore, the identification of alterations to specific 
genes associated with cervical cancer may provide a concep-
tual framework for the future analysis of this complex disease.

The Notch signaling pathway is an important regulator of 
embryonic cell fate decisions, proliferation and patterning (5). 
Notch receptors are large, transmembrane epidermal growth 
factor-like repeat-containing proteins that contain an extracel-
lular domain responsible for ligand binding, and a cytoplasmic 
domain involved in signal transduction (6,7). In total, 
mammals express four Notch receptors: Notch1, 2, 3 and 4, 
which are activated by Serrate (Jagged) and Delta (Delta-like) 
ligands expressed on the surface of adjacent cells. This acti-
vation results in a sequence of proteolytic cleavage events in 
the receptor, initially by a disintegrin and metalloproteinase 
enzyme and then by the γ-secretase complex, which releases 
the Notch intracellular domain (NICD) from the membrane (8). 
The NICD is subsequently translocated to the nucleus where 
it interacts with CSL transcription factors and activates the 
expression of target genes (9).

In addition to its central role in the developmental process, 
Notch1 has been reported to be deregulated in a variety of 
types of cancer (10). Hyperactivated Notch1 signaling has 
been implicated in the development of T-cell lymphoblastic 
leukemia (11), colon cancer (12) and breast cancer (13). In a 
further study, accumulative events revealed that Notch1 was 
a major factor in tumorigenesis due to its involvement in the 
regulation of cell growth, proliferation, differentiation and 
apoptosis (14). By contrast, Nicolas et al (15) reported that 
Notch1 was able to function as a tumor-suppressor gene in 
mammalian skin, which indicated that the role of Notch1 in 
tumorigenesis remains controversial. At present, the precise 
association between Notch1 and cervical cancer is yet to be 
elucidated. A better understanding of the role of Notch1 in the 
development of cervical cancer may provide novel insights 
into the process of tumorigenesis.

The present study used immunohistochemical staining 
to examine the expression of Notch1 in human cervical 
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cancer tissues and normal cervical tissues. In addition, the 
association between Notch1 and various clinicopathological 
characteristics was investigated. Furthermore, the effect 
of Notch1 on the proliferation of cervical cancer cells was 
evaluated by small interfering (si)RNA-mediated Notch1 
knockdown.

Materials and methods

Cell lines and cell culture. Human cervical cancer cell lines 
HeLa, SiHa, C33A, HT-3 and Caski were purchased from the 
American Type Culture Collection (Manassas, VA, USA). 
The HeLa, SiHa and C33A cells were maintained in Dulbec-
co's modified Eagle's medium (DMEM; Sigma-Aldrich, 
St. Louis, MO, USA) supplemented with 10% fetal bovine 
serum (FBS; Invitrogen Life Technologies, Carlsbad, CA, 
USA). The HT-3 cells were maintained in McCoy's 5A 
medium (Sigma-Aldrich) with 15% FBS, and the Caski cells 
were maintained in RPMI-1640 medium (Invitrogen Life 
Technologies) with 10% FBS. All cell lines were incubated 
at 37˚C in an atmosphere of 5% CO2.

Immunohistochemical analysis. A total of 84 samples, 
including 59 cervical cancer tissues and 25 adjacent normal 
cervical tissues, were obtained via surgical resection from 
patients previously diagnosed with cervical cancer who had 
not received chemotherapy, immunotherapy or radiotherapy 
at the Zaozhuang Group Hospital (Zaozhuang, China) 
between July 2011 and June 2013. This study was approved 
by the ethics committee of the Zaozhuang Group Hospital, 
and patients provided informed consent prior to sample 
collection.

Immunohistochemistry (ICH) procedures were performed 
on 5-µm sections prepared from 10% formalin (Luoyang 
Haohua Chemical Reagent Co., Ltd., Luoyang, China)‑fixed, 
paraffin (Shanghai Hua Lingkang Complex Equipment Plant, 
Shanghai, China)-embedded tissues. Following deparaf-
finization with xylene (Tianjin Tianli Chemical Reagent Co., 
Ltd., Tianjin, China) and rehydration, sections were retrieved 
in 10 mM citrate buffer (Tianjin Tianli Chemical Reagent 
Co., Ltd.) (pH 6.0) and blocked with 3% H2O2 (Tianjin Tianli 
Chemical Reagent Co., Ltd.). The sections were then washed 
three times with phosphate-buffered saline (PBS; Tianjin 
Tianli Chemical Reagent Co., Ltd.) and incubated with 
primary polyclonal goat anti-human Notch1 (dilution, 1:100; 
cat. no. sc-6014; Santa Cruz Biotechnology, Inc., Dallas, 
TX, USA) antibody overnight at 4˚C. Next, the sections 
were incubated with horseradish peroxidase-conjugated 
secondary rabbit anti-goat IgG antibodies (dilution, 1:1,000; 
cat. no. ZB-2306; Beijing Zhongshan Golden Bridge 
Biotechnology Co., Ltd., Beijing, China) for 30 min at room 
temperature, visualized using diaminobenzidine (Beijing 
Zhongshan Golden Bridge Biotechnology Co., Ltd.) and 
counterstained with hematoxylin (Sigma-Aldrich).

The sections were observed under a light microscope 
(CX21; Olympus Corporation, Tokyo, Japan) and inde-
pendently scored by two investigators. The final score was 
determined by multiplying the staining intensity (scored as: 
1, no staining; 2, weak staining; and 3, strong staining) by 
the percentage of positive cells (scored as: 0, 0-10% positive 

cells; 1, 10-25% positive cells; 2, 26-50% positive cells; 3, 
51-75% positive cells; and 4, 76-100% positive cells). Samples 
with a score of >3 were considered positive.

Western blot analysis. All tumor tissues and cells were 
lysed on ice with lysis buffer (50 mM Tris-HCl, pH 7.4; 
150 mM NaCl; 2 mM EDTA; 1% NP-40; and 0.1% SDS; 
Sigma-Aldrich) containing a protease inhibitor (Complete 
Mini; Roche Diagnostics, Branchburg, NJ, USA). The lysates 
were then separated by 10% SDS-PAGE (Sigma-Aldrich) and 
transferred onto PVDF membranes (EMD Millipore, Bill-
erica, MA, USA). Subsequent to blocking with 5% fat-free 
milk, the membranes were incubated with primary polyclonal 
goat anti-human Notch1 (dilution, 1:500; cat. no. sc-6014; 
Santa Cruz Biotechnology Inc.), polyclonal rabbit anti-human 
Ki67 (dilution, 1:500; cat. no. sc-15402; Santa Cruz Biotech-
nology, Inc.) and monoclonal mouse anti-human β-actin 
(dilution, 1:1,000; cat. no. sc-47778; Santa Cruz Biotech-
nology, Inc.) antibodies at 4˚C overnight. This was followed 
by incubation with horseradish peroxidase-conjugated rabbit 
anti-goat (dilution, 1:5,000; ZB-2306; ZSGB-Bio Technology 
Co., Ltd, Beijing, China), goat anti-rabbit (dilution, 1:5,000; 
cat. no. A6124; Thermo Fisher Scientific, Waltham, MA, 
USA) or goat anti-mouse (dilution, 1:5,000; cat. no. A16090; 
Thermo Fisher Scientific) IgG secondary antibodies at room 
temperature for 1 h. The proteins were detected by enhanced 
chemiluminescence (ECL; EMD Millipore) and visualized 
on X‑ray film. The relative expression of Notch1 and Ki67 
was determined by the Quantity One system (Bio-Rad 
Laboratories, Inc., Hercules, CA, USA), and normalized to 
β‑actin for quantification. The intensity of protein expression 
was scored according to the ratio of Notch1/Ki67 to β-actin, 
respectively, as follows: Notch1, negative expression, <0.25; 
weak expression, 0.25-0.5; and strong expression, >0.5; and 
Ki67, negative expression, <0.5; weak expression, 0.5-1; and 
strong expression, >1.

cDNA microarray database analysis. A cDNA microarray 
database (GSE5787) from an established human cervical 
cancer study was retrieved using GEO profiles (http://
www.ncbi.nlm.nih.gov./geoprofiles/?term=GSE5787) and 
Pearson's correlation was used to analyze the association 
between Notch1 and Ki67 mRNA expression.

RNA interference. A Notch1-targeting siRNA oligonucle-
otide was obtained from GenePharma Co., Ltd. (Shanghai, 
China). The sequences of the Notch1-targeting siRNA 
nucleotides were as follows: siNotch1-1, 5'-GATCCTG-
G C G G G A AG T G T G A AG C G T-3 ' ;  s i N o t c h 1 - 2 , 
5'-AGCTTAATGGCGGGAAGTGTGAAGC-3';  and 
siNotch1-3, 5'-AGACGCTTCACACTTCCCGCCATTA-3'. 
The negative control was designed as random sequence. 
A total of 1x105 cells/well were seeded into six-well plates 
and transfected with siRNA oligonucleotides using Lipo-
fectamine® 2000 (Invitrogen Life Technologies) according 
to the manufacturers' instructions.

Cell proliferation. The cells were seeded into six-well plates 
at a density of 5x104 cells/well and incubated in DMEM 
supplemented with 10% FBS at 37˚C in an atmosphere of 5% 
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CO2. The cells were harvested and counted on days 1, 3, 5, 
and 7 using a hemocytometer (Shanghai Qiujing Biochemical 
Reagent Instrument Co., Ltd., Shanghai, China). Cell prolif-
eration was then assessed following the construction of cell 
growth curves.

In order to analyze the cell viability, cells were seeded into 
96-well plates at a density of 1x103 cells/well and cultured at 
37˚C for 7 days, as aforementioned. MTT assays were then 
performed according to standard protocols (16). In brief, 20 µl 
MTT (5 mg/ml) was added to each well and incubated for 4 h at 

Figure 1. Expression of Notch1 is enhanced in cervical cancer tissues. (A) Immunohistochemical analysis of Notch1 expression in normal cervical tissues and 
cervical cancer tissues (magnification, x400). (B) The percentage of Notch1‑positive expression in cervical cancer tissues was significantly higher than that 
of normal cervical tissues. (C) Western blotting identified the expression of Notch1 in cervical cancer and normal cervical tissues. (D) Quantitative analysis 
of Notch1 expression in normal cervical tissues and cervical cancer tissues normalized to β-actin expression. NC, normal cervical tissues; SCC, squamous 
cervical cancer. Results are expressed as the mean ± standard deviation. **P<0.01 vs. control.

Table I. Correlation between Notch1 expression and clinicopathological characteristics.

Characteristic All cases Notch1-negativea cases Notch1-positiveb cases P-valuec

Total, n 59 15 44 
Age, n (%)    0.480
  ≥55 years 23 (39)   7 (47) 16 (36) 
  <55 years 36 (61)   8 (53) 28 (64)
Tumor differentiation, n (%)    <0.01
  Well/moderate 28 (47) 13 (87) 15 (34) 
  Poor 31 (53)   2 (13) 29 (66)
Tumor stage, n (%)    0.201
  Ⅰ‑Ⅱ 35 (59) 11 (73) 24 (55) 
  Ⅲ‑Ⅳ 24 (41)   4 (27) 20 (45)
Lymph node metastasis, n (%)    0.714
  Negative 37 (63) 10 (67) 27 (61) 
  Positive 22 (37)   5 (33) 17 (39)

aScore, ≤3; bscore, >3; cχ2 test.

  A   B

  C   D
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37˚C, followed by 150 µl dimethyl sulfoxide (Sigma‑Aldrich). 
The absorbance was read at 540 nm using a Bio-Rad 3350 
microplate reader (Bio-Rad Laboratories, Inc.).

Colony formation assay. The cells were plated in 60-mm 
culture dishes at a density of 300 cells/well and cultured in 
DMEM supplemented with 10% FBS at 37˚C for 3 weeks. 
Next, the colonies were rinsed with PBS, fixed with absolute 
methanol (Xi'an Chemical Reagent Factory, Xi'an, China) for 
15 min and stained with Giemsa solution (Beijing DingGuo 
ChangSheng Biotechnology Co., Ltd., Beijing, China) for 
30 min. Colonies containing ≥50 cells were considered to 
be positive.

Statistical analysis. Data are expressed as the mean ± stan-
dard deviation. Statistical analysis was performed using 
SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA). 
Differences between groups were analyzed using the χ2 test 
or Student's t-test, depending on the data type. Correlations 
between Notch1 and Ki67 expression were evaluated using 
the Pearson's correlation test. A value of P<0.05 was consid-
ered to indicate a statistically significant difference.

Results

Notch1 expression is enhanced in cervical cancer tissues. In 
order to determine the role of Notch1 in cervical carcinogen-
esis, its endogenous expression in human cervical cancer and 
normal cervical tissues was examined by immunohistochem-
ical staining. As shown in Fig. 1A, the expression of Notch1 
was primarily identified in the cytoplasm and membrane of 
cancer cells. Notch1 expression was significantly higher in 
cervical cancer tissues compared with that of normal cervical 
tissues (P<0.01). Notch1 protein was positively expressed 
in 23% (6/25) of the normal cervical tissue samples, and 

Figure 2. Notch1 and Ki67 expression are positively correlated in cervical cancer tissues. Correlation analysis between the expression of Notch1 and Ki67 
in cervical cancer. (A) Correlations between Notch1 and Ki67 messenger RNA expression from microarray databases (GSE5787) of human cervical cancer 
were analyzed. (B) The expression of Notch1 and Ki67 in cervical cancer tissues was determined by western blotting. (C) Quantitative analysis of the relative 
expression of Notch1 and Ki67 in cervical cancer tissues based on the expression of the loading control, β-actin. **P<0.01 vs. negative expression. #P<0.05 and 
##P<0.01 vs. weak expression.  Six cases were included in each group. (D) Notch1 expression was positively correlated with Ki67 expression in human cervical 
cancer tissues.

Figure 3. Expression of Notch1 is upregulated in cervical cancer cell lines. 
(A) The expression of Notch1 in HeLa, SiHa, C33A, Caski and HT-3 cells 
was determined by western blot analysis. (B) Relative expression of Notch1 
in HeLa, SiHa, C33A, Caski and HT-3 cells was analyzed according to the 
Notch1/β-actin ratio. β-actin was used as the loading control. The results 
are expressed as the mean ± standard deviation from three experiments 
performed in duplicate.

  A   B

  C   D

  A

  B
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75% (44/59) of the squamous cervical cancer tissue speci-
mens (Fig. 1B). In order to further investigate the expression of 
Notch1 in cervical cancer, a western blot assay was performed 
using eight randomly selected normal cervical and cervical 
cancer tissues. In accordance with the IHC findings, it was 
revealed that the levels of Notch1 in cervical cancer tissues 
were significantly higher than those in normal cervical 
tissues (P<0.01). Together, these results indicated that Notch1 
is highly expressed in cervical cancer, and is therefore likely to 
be associated with the progression of cervical cancer.

Notch1 expression is associated with tumor differentiation. 
Correlations between Notch1 expression and the clinicopatho-
logical characteristics of patients with cervical cancer were 
investigated. As shown in Table I, a significant positive corre-
lation was observed between Notch1 expression and tumor 
differentiation (P<0.01), but not between Notch1 expression 

and patient age or lymph node metastasis status (P>0.05). The 
percentage of positive cases in the poorly-differentiated group 
was markedly higher than that in the well/moderately-differ-
entiated group. This finding confirmed that Notch1 was closely 
associated with the progression of cervical cancer.

Notch1 expression is positively correlated with Ki67 expression 
in cervical cancer tissues. Through analyzing a complementary 
(c)DNA microarray database (GSE5758) from an established 
human cervical cancer study, a significant, positive correlation 
was identified between Notch1 and Ki67 expression in cervical 
cancer (Fig. 2A). It is known that Ki67 is a marker of cell prolif-
eration (17), therefore, these observations implied that Notch1 
may also be involved in the proliferation of cervical cancer cells.

In order to determine whether increased Notch1 expres-
sion was associated with the proliferation of cervical cancer 
cells, 18 cervical cancer cases were randomly selected, and 

Figure 4. Knockdown of Notch1 inhibited the proliferation and colony formation of cervical cancer cells in vitro. SiHa and C33A cells were transfected 
with siRNA oligonucleotides and harvested following 24 h of incubation. (A) Western blotting revealed the knockdown of Notch1 in SiHa and C33A cells. 
(B) Knockdown of Notch1 inhibited the proliferation of SiHa and C33A cells in vitro. (C) Knockdown of Notch1 inhibited the viability of SiHa and C33A cells 
in vitro. (D) Knockdown of Notch1 inhibited the colony forming ability of SiHa and C33A cells. Results are presented as the mean ± standard deviation from 
three experiments performed in duplicate. *P<0.05 and **P<0.01 vs. control. siRNA, small interfering RNA; Ctr, control.

  A

  B

  C

  D
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the expression of Notch1 and Ki67 was assessed by western 
blot analysis. A representative blot is shown in Fig. 2B, and the 
relative quantitative expression of Notch1 and Ki67 is summa-
rized in Fig. 2C. Based on the intensity of protein expression, 
the cases were categorized into three grades; negative, weak 
and strong. It was established that the expression of Ki67 
in cervical cancer was similar to that of Notch1 (Fig. 2C). 
Furthermore, the correlation analysis confirmed that Notch1 
expression was significantly associated with Ki67 expres-
sion in cervical cancer (r=0.88; P<0.01; Fig. 2B). These data 
suggested that Notch1 was likely to be associated with the 
proliferation of cervical cancer cells.

Knockdown of Notch1 inhibits the proliferation and colony 
formation of cervical cancer cells in vitro. The present study 
also analyzed the expression of Notch1 in the HeLa, SiHa, 
C33A, Caski and HT-3 cervical cancer cell lines by western 
blotting. The results revealed that Notch1 was highly expressed 
in all cervical cancer cell lines (Fig. 3A and B). This indi-
cated that Notch signaling is likely to be activated in cervical 
cancer cell lines. In order to further investigate the specific 
role of Notch1 in the progression of cervical cancer, SiHa and 
C33A cells were randomly selected for use as an in vitro model 
for the assessment of Notch1 function in the subsequent experi-
ments. First, the expression of Notch1 was knocked down in 
SiHa and C33A cells by siRNA. The western blot results of the 
knockdown are shown in Fig. 4A. It was revealed that Notch1 
was significantly downregulated in the siRNA knockdown SiHa 
and C33A cells. Subsequently, a cell growth curve assay and 
MTT assay were performed. The cell growth curves demon-
strated that Notch1 knockdown in SiHa and C33A cells resulted 
in a significant inhibition of cell proliferation (P<0.05; Fig. 4B). 
In addition, the MTT assay analysis of SiHa and C33A cells 
revealed that Notch1 knockdown resulted in a significant 
decrease in cell viability (Fig. 4C). These findings confirmed 
the role of Notch1 in the promotion of cell proliferation.

A colony formation assay was also performed in order to 
determine whether Notch1 enhanced the proliferation ability 
of the cells. It was revealed that the number of formed colonies 
in Notch1 knockdown SiHa cells was significantly lower than 
that in the control cells (P<0.01; Fig. 4D). Similar results were 
observed following Notch1 knockdown in C33A cells. There-
fore, it was concluded that knockdown of Notch1 expression 
significantly inhibited the proliferation of SiHa and C33A cells 
in vitro. Previous studies have indicated that Notch1 regulates 
cell transformation and functions as an oncogene to promote 
tumor growth (12,14). Collectively, the results of the present 
study indicated that Notch1 is a critical regulator of cervical 
cancer cell proliferation in vitro.

Discussion

Cervical cancer is the third most common type of malignant 
tumor and the fourth leading cause of cancer-associated 
mortalities among women worldwide (18). Particularly in 
certain developing countries, the incidence and mortality rates 
of cervical cancer remain high due to a lack of screening and 
appropriate therapeutic facilities and drugs (19). Increasing 
evidence has revealed that aberrant cell proliferation is asso-
ciated with the dysregulation of signaling pathways that link 

co-regulated genes, which are required for cell homeostasis 
during malignant transformation (20). The canonical Notch1 
signaling pathway is believed to be a fundamental transduction 
pathway involved in directly transmitting signals from the cell 
surface to the nucleus (21). Notch1 has been demonstrated to 
have essential roles in the regulation of tumor growth, invasion, 
metastasis and angiogenesis (11,22-24). Furthermore, the over-
expression of Notch1 has been observed in numerous types of 
human cancer (25,26), and Notch signaling has been reported 
to have an oncogenic role in breast (27), colorectal (28), 
ovarian (29), pancreatic and prostate cancer (30), as well as 
leukemia and lymphoma (31). However, the function of Notch1 
in cervical cancer progression remains poorly understood.

In the present study, immunohistochemical staining 
and western blotting revealed that Notch1 expression was 
significantly higher in cervical cancer tissues than that in 
normal cervical tissues. This finding revealed a potential role 
for Notch1 in cervical carcinogenesis. However, the expres-
sion of Notch1 in cervical cancer remains controversial. 
Zagouras et al (32) reported that the expression of Notch1 
in situ and in invasive squamous cancers of the cervix 
was higher than in normal cervical tissues (32). However, 
Talora et al (33) reported that the expression of Notch1 was 
highly cell‑ and context‑specific. The present study found 
that elevated Notch1 expression was significantly associated 
with tumor differentiation, but not with age and lymph node 
metastasis status, which suggested that Notch signaling may 
be involved in the progression of cervical cancer. Taken 
together, these results indicate that Notch1 has an essential 
role in the development and progression of cervical cancer.

It has previously been reported that the Notch signaling 
pathway has a fundamental role in modulating the balance 
between cell proliferation, differentiation and apoptosis (5), 
and that continuous activated Notch1 signaling promotes cell 
proliferation (34) and survival (35).

In the present study, the reanalysis of cervical cancer 
cDNA from a microarray dataset (GSE5787) indicated that 
Ki67 expression was significantly associated with Notch1 
expression in cervical cancer. Further investigation revealed 
that the expression of Ki67 was positively correlated with the 
expression of Notch1 in cervical cancer. Ki67 is a marker 
of cell proliferation. Accordingly, the results of the present 
study suggested that Notch1 expression was associated with 
cell proliferation, and that cervical cancer cells with high 
Notch1 expression may have a higher proliferative activity. 
As cell proliferation is regulated by multiple extracellular 
signals (36), the role of Notch1 in cervical carcinogenesis has 
remained elusive. In order to determine the precise role of 
Notch1 in tumor progression, its expression in the SiHa and 
C33A cervical cancer cell lines was knocked down by siRNA 
transfection. The cell growth curves and MTT assay revealed 
that the knockdown of Notch1 significantly inhibited the 
proliferation of cervical cancer cells in vitro. In addition, an 
inhibition of colony formation induced by the knockdown of 
Notch1 was observed in SiHa and C33A cells. These findings 
supported the hypothesis that activated Notch1 signaling 
promotes cervical cancer progression. These results are 
consistent with those of a previous study, which demonstrated 
that Notch1 had a pro-oncogenic role in the progression of 
cervical cancer (37).
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In conclusion, the present study demonstrated that Notch1 
was highly expressed in cervical cancer, and that the increased 
expression of Notch1 promoted the progression of cervical 
cancer through enhancing cell proliferation. Collectively, these 
results suggested that Notch1 has an important role in cervical 
carcinogenesis, and is therefore a candidate therapeutic target 
for the treatment of cervical cancer. However, the function of 
Notch1 in regulating cancer progression is complex, and further 
studies are required in order to elucidate the mechanisms under-
lying the role of Notch1 in promoting the progression of cervical 
cancer.
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