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Abstract: Metastasis and recurrence are the main causes of death in advanced cervical cancer patients. E6/E7, 
the early genes of the high-risk mucosal human papillomavirus type, plays vital roles in the carcinogenic process 
of cervical cancer. Beyond this, multifactor can contribute to the formation and evolution of cervical cancer, among 
which miRNAs play an important role in cancer development and progression. In this study, we found that E6/
E7 could remarkably regulate several miRNAs via miRNA microarray analysis. Among these miRNAs negatively 
regulated by E6/E7, we highlighted the function and molecular mechanism of miR-630 in cervical cancer. We first 
identified miR-630 expression status in a screen of 10 cervical cancer tissues and matched normal tissues, and 
found that miR-630 was significantly decreased in tumor tissues compared to normal tissues. Further experiments 
showed that alteration of miR-630 expression had profound impact on cellular migration and invasion efficiency, 
down-regulation of miR-630 increased invasion and migration capacity of cancer cells, while overexpression of miR-
630 obtained the opposite result. RT-PCR and western blotting analysis demonstrated that miR-630 inhibit EMT in 
cervical cancer. Further we proved p53 can positively regulate miR-630 expression in cervical cancer cells through 
CHIP assay. Taken together, miR-630 might act as a tumor suppressor in cervical cancer and inhibit migration and 
invasion ability of cervical cancer cells through regulating EMT. Moreover, miR-630 expression could be regulated 
by E6/E7-p53 signaling pathway.
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Introduction

Cervical cancer is one of the most common 
malignant tumors in the world, which is the 
fourth leading cause of cancer deaths and the 
third most commonly diagnosed cancer in fe- 
males worldwide [1-3]. Persistent infection with 
high-risk HPV has a strong effect on the pro-
gression of cervical cancer [4]. HPV can encode 
two important oncogene proteins E6/E7, the 
disrupted expression of E6/E7 lead to increa- 
sed genomic instability and alteration of cell 
genetic and epigenetics, these changes further 
activate oncogenes and inactivate tumor sup-
pressor genes, thus inducing the occurrence  
of cervical cancer [5]. However, the pathogene-

sis of cervical cancer is a multi-stage process 
and the occurrence of cervical cancer is ac- 
complished through the abnormal regulation  
of multiple genes which have synergistic or 
antagonistic effects on HPVE6/E7 [6]. 

MiRNAs are small non-coding RNA molecu- 
les of 20-25 nucleotides which are found in 
plants, animals and some viruses. They gener-
ally bind to the 3’-untranslated region (3’UTR)  
of target messenger RNAs (mRNAs) and sup-
press the expression of mRNAs by inhibiting 
mRNAs’ translation or reducing the stability of 
mRNAs [7]. MiRNAs have been demonstrated 
to play important roles in cell differentiation, 
proliferation, apoptosis, invasion and migration 
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[8]. Accumulating evidence has illustrated that 
disorders of miRNA occur in numerous human 
cancers and they function as tumor promoters 
or suppressors [9], such as miR-106a, it was 
reported highly expressed in hepatocellular 
carcinoma and played a critical role in cancer 
invasion and metastasis [10]. MiR-21, acted  
as a tumor suppressor gene in carcinoma of 
colon by repressing cancer cell proliferation 
[11]. Participation of miRNAs in carcinogenesis 
and progression of cervical cancer have also 
been widely investigated [12]. For instance, the 
abnormal expression of miR-20b had a close 
relationship with cervical cancer cells’ migra-
tion, invasion and proliferation [13].

MiR-630 is located at 15q14.1 of chromo- 
some-linked miRNA cluster, which is an im- 
portant component of DNA damage response 
(DDR), can cause subsequent modulation of 
se-veral targets involved in DNA replication  
and apoptosis [14]. Currently, a study identified 
high expression of miR-630 could depress cell 
migration, invasion and the ability of colony  
formation in breast cancer [15]. By contrast, 
miR-630 was reported to be an oncogene that 
promoted cells’ invasion and migration in blad-
der urothelial carcinoma, and stimulated the 
proliferation of renal cell carcinomas [16, 17]. 
However, the mechanism of deregulation of 
miR-630 in cervical cancer remained elusive.

In present study, we investigated the biological 
function of miR-630 in cervical cancer, and 
found that miR-630 can inhibit the migration, 
invasion via regulating EMT in cervical cancer 
cells. Moreover, we have confirmed the poten-
tial regulation of E6/E7-p53 on the expression 
of miR-630.

Materials and methods

MiRNA microarray construction

In Shanghai YiOu Biotechnology Co. Ltd (YiOu 
Biotechnology Co, Shanghai, China), a miRNA 
microarray of silencing E6/E7-group and con-
trol group in Caski and Ms751 cell lines were 
done according to manufacturer’s instructions.

Clinical tissue samples

Tenfreshly-frozen cervical cancer tissues and 
matched non-cancerous tissues were obtain- 
ed from patients who underwent surgical re- 
section at Fengxian Hospital. None of these 
patients had received radiotherapy, chemothe- 

rapy, hormone therapy or other related anti-
tumor therapies before surgery. All samples 
were collected with participants’ written in- 
formed consent, and the experiments were 
approved by the local ethics committee of  
the Fengxian Hospital.

Cell culture

Caski, Ms751, Hela and Siha cell lines were 
purchased from ATCC, Manassas, VA, USA. Si- 
ha, Hela and Ms751 were cultured in Eagle’s 
Minimum Essential medium (GBICO, Beijing, 
China), Caski cultured in 1640 RPMI medium 
(Hyclone, Beijing, China), All of them were main-
tained at 37°C in an incubator with a 5%  
CO2 atmosphere supplemented with 10% fetal 
bovine serum (GBICO, Beijing, China). 

RNA isolation from cell lines and quantitative 
real-time PCR

Total RNA was isolated using the Trizol on the 
basis of the manufacturer’s instructions and 
analysis of mRNA levels was performed on  
a 7500 Fast Real-Time PCR System (Applied 
Biosystems, Foster City, CA, USA) with SYBR 
Green-based real-time PCR for all genes. For 
miRNA quantification, cDNA extraction was per-
formed using miRNA Extraction Kit (Tiangen, 
Beijing, China) and Taqman miRNA assays (Life 
Technologies), reverse-transcription real-time 
PCR were performed for pri-miRNA and mature 
miRNA quantifications according to the manu-
facturer’s instructions. Prime sequences used 
for N-cadherin, E-cadherin, Vimentin, Twist, 
Zeb1, Zeb2, Snail, and 18s detection are 
showed in Table 1.

Transfection

According to the manufacturer’s instructions of 
Lipofectamine 3000 (Invitrogen), stable trans-
fections were constructed. All of the shmiRNAs 
and miRNA mimics were synthesized by Yazai 
biological company (Shanghai, China). Cells 
were infected with shmiR-630 lentiviral/miR-
630-mimics lentiviral, the cells were harvest- 
ed at 48 h post infection, and verified the 
silencing effects by RT-PCR. 

Cell viability assay (CCK8 assay)

In 96-well Plates, 3×103 cells control and silen- 
cing/overexpression cervical cancer cells were 
plated in per well with 100 μl of complete  
culture medium. Each group set up with five 
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blocking them in 1% BSA (Bovine Serum Al- 
bumin), incubating with primary antibodies 
against E-cadherin (1:1000, rabbit Abcam), 
N-cadherin (1:1000, rabbit Abcam), vimentin 
(1:1000, rabbit Abcam) and species-specific 
secondary antibodies IRDye680 anti-mouse 
(1:20000, LI-COR) and IRDye800 anti-rabbit 
(1:10000, LI-COR). β-actin (1:1000, rabbit Ab- 
cam) was used as a control to ensure the  
equal loading of protein.

ChIP assay

According to the manufacturer, chromatin 
immunoprecipitation assays were performed 
using the Chip express kit (Active Motif, 
Carlsbad, CA, USA). In brief, cells were cross-
linked, lysed, sonicated and immunoprecipita-
tion with the p53 antibodies and IgG isotype 
control. Protein A/G agarose magnetic beads 
and eluted collected the immunocomplexes. 
PCR-based quantification of 3000 base up- 
stream region of the miR-630 promoter region 
was conducted.

Statistical analysis

Statistical analyses were conducted using SP- 
SS 21.0 software (Chicago, IL, USA) and Graph- 
Pad Prism5 (San Diego, CA) software. Data 
were presented as means ± SD, student’s t- 
test was used for comparison between groups. 
P value less than 0.05 was considered statis- 
tically significant.

Results

E6/E7 negatively regulated miR-630 expres-
sion and miR-630 was downregulated in cervi-
cal cancer tissues

E6/E7 can regulate a wide range of miRNA ex- 
pression. A miRNA microarray analysis by knoc- 

wells. Added Cell Counting Kit-8 (CCK-8, WST- 
8, Dojindo, JaPan) to each well after 0 h, 24  
h, 48 h, 72 h and 96 h respectively and incu-
bated with 1 h, detected at 450 nm using a 
microplate reader. The experiment was repeat-
ed three times.

In vitro migration and invasion assays

Cells were suspended in medium without FBS 
on the upper chamber and 600 µl. Medium 
with 10% FBS in the lower chamber for the in 
vitro transwell migration assay. After incubation 
for 24 h, the number of migrating cells was 
counted. Transwell invasion assay was carried 
out by adding 100 µl matrigel (BD Bioscience, 
Franklin Lakes, NJ) into the upper chamber of 
the transwell and placing cells onto the matri-
gel, cells were counted and imaged after 48 
hours at least five grids per field. All assays 
were independently repeated three times.

Wound healing assay

In a six-well plate cells were seeded and grown 
until 80-90% confluence, wound was created. 
At indicated time points photographs were 
taken to assess the migrate ability of the cells 
to into the wound area. Experiments were car-
ried out in triplicate at least three times.

In vivo tumor pulmonary metastasis mode 

Female athymic nude (nu/nu) mice (SLAC, 
Shanghai, China), five-week-old, were injected 
with the stable single cell clones of Ms751-
miR630-mimics and vector cells at 1.5×106 
cells in 100 μl serum-free Eagle’s Minimum 
Essential medium via tail vein. After 8 weeks, 
mice were sacrificed, and their pulmonary were 
harvested, soaked in phosphate-buffered neu-
tral formalin for histologic examination. Accor- 

Table 1. Primer sequences of genes used for quantitative real-
time PCR
Gene Primer forward Primer reverse
N-cadherin TGCGGTACAGTGTAACTGGG GAAACCGGGCTATCTGCTCG
E-cadherin CGAGAGCTACACGTTCACGG GGGTGTCGAGGGAAAAATAGG
Vimentin AGTCCACTGAGTACCGGAGAC CATTTCACGCATCTGGCGTTC
Twist GTCCGCAGTCTTACGAGGAG GCTTGAGGGTCTGAATCTTGCT
Zeb1 TTACACCTTTGCATACAGAACCC TTTACGATTACACCCAGACTGC
Zeb2 CAAGAGGCGCAAACAAGCC GGTTGGCAATACCGTCATCC
Snail GTTTACCTTCCAGCAGCCCTAC GACAGAGTCCCAGATGAGCATT
18s CGCCGCTAGAGGTGAAATTC TTGGCAAATGCTTTCGCTC

ding to protocols, mice were 
manipulated and housed ap- 
proved by the East China Nor- 
mal University Animal Care 
Commission.

Western blotting

Cells were harvested and lys- 
ed in 1× loading buffer (Roche 
Diagnostics, IndianaPolis, IN, 
USA) added with 1:100 β-mer- 
captoethanol. SDS-PAGE can 
separate all the protein, and 
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king down E6/E7 in Caski and Ms751 cells  
was performed. The results showed that 179 
genes were down-regulated (fold change <-1, 
P<0.05) and 361 genes were up-regulated (fold 
change >3, P<0.05) in Caski cells, 65 genes 

were down-regulated and 35 genes were up-
regulated in Ms751 cells. 8 miRNAs genes 
including miR-5194, miR-5088-5p, miR-192-
5p, miR-331-5p, miR-183-3p were down-regu-
lated in both cell lines and 23 miRNAs genes 

Figure 1. E6/E7 negatively regulated miR-630 expression and miR-630 was downregulated in cervical cancer tis-
sues. A. A schematic diagram of altered miRNAs by silencing of E6/E7. 8 miRNAs were significantly down-regulated 
in Caski and Ms751 cells with silencing of E6/E7 compared with control cells and 23 miRNAs were significantly 
up-regulated in both cell lines. B-E. The expression of miR-630 in Siha, Caski, Hela, and Ms751 cells with silencing 
of E6/E7, detected by RT-PCR and normalized with 18S expression. F. MiR-630 expression was downregulated in 10 
paired cervical cancer tissues and normal tissues from Fengxian hospital via RT-PCR.
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Siha, Hela, Caski and Ms751 cells after silenc-
ing of E6/E7 by RT-PCR detection (P<0.05) 
(Figure 1B-E). We further measured the expres-
sion of miR-630 in 10 tumor tissues and nor-
mal tissues using quantitative real-time PCR, 
compared with normal tissues, the relative ex- 

including miR-630, miR-29b-3p, miR-4758-3p, 
miR-6824-3p and miR-4436b-5p were up-reg-
ulated (P<0.05) (Figure 1A). These data con-
firmed that the expression of miR-630 was in- 
creased with silencing of E6/E7. Moreover, the 
expression of miR-630 was greatly elevated in 

Figure 2. MiR-630 had no effect on cervical cancer cell proliferation. A. The expression of miR-630 in cell lysates 
from Siha, Hela, Caski and Ms751 cells was detected by RT-PCR and normalized with 18s expression. B. Silencing 
of miR-630 in Siha, Hela cells significantly decreased miR-630 expression, detected by RT-PCR and normalized with 
18s expression. C. Overexpression miR-630 in Caski and Ms751 cells significantly increased miR-630 expression, 
detected by RT-PCR and normalized with 18s expression. D. The cell proliferation of Nc and shmiR-630 groups in 
Siha, Hela cells were determined by CCK8 assay at 0, 24, 48, 72, 96 h, respectively. E. Vector and mir-630-mimics 
groups in Caski, Ms751 cells were determined by CCK8 assay at 0, 24, 48, 72, 96 h, respectively. Values are means 
± SD.
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cell migration and invasion ability by wound 
healing assay, transwell assays with and with-
out matrigel. Compared with the control group, 
the wound healing assay indicated that the  
relative migration distance of miR-630 silen- 
ced cells was significantly increased (P<0.01) 
(Figure 3A), while the relative migration dis-
tance of miR-630 overexpressed cells was ob- 
viously decreased (P<0.01) (Figure 3B). Further- 
more, the transwell assays with and without 
matrigel showed that the migration and inva-
sion rates increased when endogenous miR-
630 was silenced by shmiR-630 (P<0.01) (Fig- 
ure 3C, 3D). In contrast, ectopic expression of 
miR-630 significantly inhibited the migration 
and invasion of Caski and Ms751 cells (P< 
0.01) (Figure 3E, 3F).

In conclusion, these data showed that overex-
pression of miR-630 significantly suppressed 
the migration and invasion capacity of cervical 
cancer while silencing miR-630 promoted the 
migration and invasion capacity in vitro.

MiR-630 played a suppressive role on cervical 
cancer cells’ invasion and migration in vivo

To further investigate the function ofmiR-630 
on tumor metastasis in vivo, pulmonary mouse 
models were established, ectopic expression  
of miR-630 Ms751 and the control cells were 
injected into nude mice via tail vein. After eight 
weeks, the mice were sacrificed and their pul-
monary were examined. The general obser- 
vation showed that the mice pulmonary with 
Ms751-miR630-mimics gained a significant re- 
duction in the number of lung metastatic nod-
ules compared with the control group (Figure 
4A). Histological examination of the pulmonary 
tissue showed that the number of pulmonary 
metastatic nodules was lower in the mice ino- 
culated with the Ms751-miR630-mimics cells 

pression of miR-630 was significantly reduced 
in tumor tissues (P<0.01) (Figure 1F).

MiR-630 had no effect on cervical cancer cell 
proliferation

Several representative cervical cancer cell 
lines, Siha, Hela, Caski and Ms751 were cho-
sen for investigation. The expression of miR-
630 in these cell lines was detected by RT- 
PCR (Figure 2A). MiR-630 relatively high ex- 
pressed cell lines Siha and Hela were trans- 
fected with shmiR-630. The silencing effects  
of shmiR-630 in these two cell lines were vali-
dated by RT-PCR and the results showed that 
miR-630 mRNA expression levels were signi- 
ficantly decreased by shmiR-630 (Figure 2B). 
Meanwhile, miR-630 lowly expressed cell lines 
Caski and Ms751 were transfected with miR-
630-mimics. The overexpression efficiency of 
the miR-630-mimics in these two cell lines 
were determined by RT-PCR and the results 
showed that miR-630 mRNA expression levels 
were significantly increased by transfecting 
miR-630-mimics (Figure 2C). To explore the 
effect of miR-630 on cervical cancer cell grow- 
th, the cells mentioned above were used to 
detect cell proliferation by Cell Counting Kit-8 
(CCK8) assay. The results showed that silenc-
ing of miR-630 has no effect on the prolifera-
tion of Siha and Hela cells in vitro (P>0.05) 
(Figure 2D). Consistent with this, overexpres-
sion of miR-630 has no influence on the pro- 
liferation of Caski and Ms751 cells in vitro (P> 
0.05) (Figure 2E). Taken together, these data 
demonstrated that miR-630 has no effect on 
proliferation capacity of cervical cancer in vitro.

MiR-630 suppressed cervical cancer cell inva-
sion and migration in vitro

We further examined the effects of silencing/
overexpression of miR-630 on cervical cancer 

Figure 3. MiR-630 suppressed cervical cancer cell invasion and migration in vitro. A. Representative wound healing 
images of Siha, Hela at 0 h, 48 h, respectively. The cell boundary was outlined by the black line. The right graph is 
the quantification of migration rates analyzed in Siha, Hela cells respectively. B. Representative wound healing im-
ages of Caski, Ms751 at 0 and 48 h, respectively. The black line outlined the cell boundary. The right graph is the 
quantification of migration rates analyzed in Caski, Ms751 cells respectively. C. Representative migration images of 
silencing MiR-630 in Siha, Hela and Nc cells. The right graph is the quantification of migration number analyzed in 
Siha, Hela cells respectively. D. Representative invasion images of silencing MiR-630 in Siha, Hela and Nc cells. The 
right graph is the quantification of invasion number analyzed in Siha, Hela cells respectively. E. Representative mi-
gration images of overexpression MiR-630 in Caski, Ms751 and vector cells. The right graph is the quantification of 
migration numbers were analyzed in Caski, Ms751 cells respectively. F. Representative migration images of overex-
pression miR-630 in Caski, Ms751and vector cells, the right graph is the quantification of invasion number analyzed 
in Caski, Ms751 cells respectively. Original magnification: 200×. Quantifications of cells on the lower surface of the 
membrane were performed with three randomly selected fields. Data are means ± SD (Student’s t test, **P<0.01).
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We used on-line tools NCBI (http://www.ncbi.
nlm/nib.gov/pubmed/) to analyze the promoter 
region of miR-630 and JASPAR (http://jaspar.
genereg.net/) to analyze whether some binding 
sites for p53 exist in the promoter region of 
miR-630. Fortunately we found that p53 has a 
binding site located in the promoter region of 
miR-630, which indicated that E6/E7 may regu-
late miR-630 expression by restraining p53 
(Figure 6A).

To further confirm p53 can directly regulate 
miR-630 expression, the DNA-CHIP assay in 
Caski cells was applied, and 10 primers of miR-
630 promoter region were constructed for the 
nucleic acid electrophoresis (Figure 6B). The 
results showed that p53 can bind to miR-630 
promoter at 0 bp -300 bp regions (Figure 6C).

In addition, CHIP assay was performed once 
again after transfected sh-p53 in Caski cells 
and the consequence demonstrated that the 

than in the mice inoculated with the Ms751-
Vector cells (P<0.01) (Figure 4B, 4C).

These results indicated that miR-630 act as a 
tumor suppressor in cervical cancer as well as 
lung metastasis in vivo.

MiR-630 could depress EMT in cervical cancer 
cells

We further examined whether silencing/overex-
pression of miR-630 had any impacts on cer- 
vical cancer cell’ EMT. The expression level of 
E-cadherin, N-cadherin and Vimentin in cervical 
cancer cells were detected by RT-PCR and 
western blot. Interestingly, compared with the 
control group, the results showed that silencing 
of miR-630 led to increased expression in 
Vimentin and N-cadherin, and decreased E- 
cadherin expression, whereas adverse conclu-
sions was found in miR-630 overexpression 
group (P<0.05) (Figure 5A-D). These results 

Figure 4. MiR-630 played a suppressive role on cervical cancer cell inva-
sion and migration in vivo. A. The general observation of metastasis tumor 
on nude mice pulmonary. B. Pulmonary metastases were detected by H&E 
staining. C. Statistical analysis of numbers of pulmonary metastatic nodules. 
Original magnification: 200×.

suggested that miR-630 can 
reverse EMT in cervical can-
cer cells.

To further confirm the rela-
tionship between miR-630 
and EMT in cervical cancer 
cells, the mRNA levels of 
Snail, Twist, Zeb1 and Zeb2, 
the key transcription factors 
that promote EMT, were de- 
termined by real-time PCR. 
Compared with the control 
group, the results showed 
that Snail, Zeb1 and Zeb2 
were significantly increased  
in miR-630 silenced cells, 
while Twist remained unch- 
anged (Figure 5E), and Snail, 
Zeb1 and Zeb2 were signifi-
cantly reduced in miR-630 
overexpressed cells (Figure 
5F).

Obviously, miR-630 was clo- 
sely associated with incre- 
ased epithelial characteris-
tics and decreased mesen-
chymal traits. 

E6/E7 regulated miR-630 
expression through p53 in 
cervical cancer
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metastasis ability of cervical cancer cell in both 
vivo and vitro. 

Large number of studies have proved that 
miRNA play an important role in EMT [23]. MiR-
200c could depress EMT process in breast 
cancer modulated by Zeb1 [24]. MiR-133a sup-
pressed the migration and invasion of esopha-
geal cancer cells by targeting the EMT regulator 
SOX4 [25]. As it is known that EMT is a biologi-
cal process that epithelial cells transform into a 

binding site of p53 with miR-630 promoter dis-
appeared after p53 declined at the DNA level 
(P<0.05) (Figure 6D). Moreover, the expression 
of miR-630 was detected by RT-PCR after p53 
was knocked down by siRNA in Caski cells. The 
result showed that miR-630 was greatly re- 
duced in cells after silencing of p53 (P<0.05) 
(Figure 6E, 6F).

All in all, these data indicated that the tumor 
suppressor protein p53 can directly regulate 

Figure 5. MiR-630 could depress the epithelial-mesenchymal transition 
(EMT) in cervical cancer cells. A, C. Relative expression levels of E-cadherin, 
N-cadherin and Vimentin in Siha cells with mRNA silencing of miR-630 com-
pared with Nc cells, detected by RT-PCR, normalized with 18s and western 
blot normalized with β-actin, respectively. B, D. Relative mRNA expression 
levels of E-cadherin, N-cadherin and Vimentin in miR-630 overexpressed 
Ms751 cells compared with vector cells, detected by RT-PCR, normalized 
with 18s and western blot normalized with β-actin, respectively. E. Snail, 
Zeb1 and Zeb2 were significantly increased in miR-630 silenced Siha cells, 
while Twist remained unchanged. F. Snail, Zeb1 and Zeb2 were significantly 
reduced in miR-630 overexpressed Ms751 cells, Twist remained unchanged.
Data are means ± SD (*P<0.05, **P<0.01).

miR-630 expression in cervi-
cal cancer cells.

Discussion

Numerous studies have dem-
onstrated that HPV-DNA inte-
grated into the host cell after 
HPV infection, and then cau- 
sed the altering expression of 
nearby miRNAs. For instance, 
oncogene E6 in HPV16 posi-
tive cervical cancer cells inhi- 
bited nearby miR-218 expres-
sion [18], HPV could control 
its own cell cycle through reg-
ulating the neighboring miR-
145 expression [19]. In our 
study, we found that miR-630 
expression was significantly 
up-regulated after the silenc-
ing of E6/E7, which suggested 
that there may be a negative 
relationship between E6/E7 
and miR-630.

It has been reported that in- 
vasion and metastasis were 
more frequently occurring in 
advanced cervical cancer, 
which led to low sensitivity  
to chemotherapy drugs and 
poor prognosis in patients 
[20]. It was confirmed that 
high expression of miR-630 
can suppress live cancer 
cells’ invasion and migration 
through targeting the onco-
gene Slug [21]. And miR-630 
could improve the sensiti- 
vity of chemotherapy drugs in 
lung cancer [22]. Consistent 
with these existing studies,  
in our study, overexpression 
of miR-630 could significant- 
ly inhibit the invasion and 



miR-630 and cervical cancer

981 Int J Clin Exp Pathol 2017;10(2):972-983

expression of miR-630 could decrease the ex- 
pression of mesenchymal markers and up-reg-
ulate the epithelial cells markers’ expression, 
therefore, we revealed that miR-630 may par-
ticipate in the occurrence of EMT.

Literatures reported that some miRNAs could 
be directly regulated by p53 at the transcrip-
tional level [29], such as miR-215, miR-192, etc 
[30]. P53 is an important tumor suppressor 
gene which can regulate the cell cycle, main- 
tain the stability of the genome, prevent the 
somatic mutation and carcinogenesis, induce 

mesenchymal phenotype through a particular 
program [26]. The main characteristics of EMT 
are down-regulation of epithelial cells markers, 
weakening of the intercellular junctions, which 
are more advantageous to cells’ motility, migra-
tion and expansion of the cells [27]. N-cadherin 
and Vimentin, the characteristics of mesenchy-
mal marker, acquire elevated expression. EMT 
facilitates migration and invasion capacities of 
the tumor cells [28]. In present study, silencing 
miR-630 could reduce the expression of epi-
thelial cells markers and increase the expres-
sion of mesenchymal markers, while, the over-

Figure 6. E6/E7 regulated mir-630 expression through p53 in cervical cancer. A. A schematic representation of 
the 50-bp region of a human miR-630 promoter (-76 to -127 bp). The underlined portions indicate potential bind-
ing sites. B. A Schematic structure of mir-630 promoter. The red and green rectangles indicate exon and intron of 
miR-630 respectively. The zone between black lines represents the primers used in ChIP analysis. C. ChIP assay 
was performed using chromatin from Caski cells. D. ChIP assay was performed from Caski cells after silencing of 
p53. E. The silencing effect of p53 by siRNA p53 in cells, detected by RT-PCR and normalized with 18s expression. 
F. Mir-630 expression detected by RT-PCR and normalized with 18s expression after silencing p53 by siRNA p53 in 
cells, P<0.01 (*P<0.05, **P<0.01).
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