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Abstract: This study aims to investigate the expression of miR-138 and miR-720 in squamous carcinoma of cervix
(SCC). Cervical tissues from 103 cases of Uighur SCC patients and 82 cases of Han SCC patients were collected.
And the normal cervical tissues as control were also collected from 40 Uighur individuals and 40 Han individuals.
Quantitative RT-PCR was applied to detect the expression of miR-138 and miR-720 in cervical tissues. Western blot
was used to detect the expressions of yH2AX and Ezh2 in different cervical tissues. It was found that expressions
of miR-138 and miR-720 were significantly down-regulated in cancer tissues of SCC than in normal control tissues.
MiR-720 expression was significantly decreased in cancer tissues from Uighur women than in Han women, while
there was no significant difference for miR-138 between Uighur women and Han women. It was found that expres-
sions of miR-138 and miR-720 were significantly increased after chemotherapy (P<0.05). H2AX protein was signifi-
cantly decreased in cervical tissues after chemotherapy compared with before chemotherapy, while Ezh2 protein
expression was not changed. In summary, expressions of miR-138 and miR-720 were decreased in SCC cancer
tissues and were increased after chemotherapy. MiR-720 expression was significantly lower in cancer tissues from
Uighur women.
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Introduction expressed between Uighur SCC patients and
Han SCC patients. For further investigating the
roles of miR-138 and miR-720, gRT-PCR was
used to validate the differential expression in
cervical cancer tissues of Uighur and Han SCC
patients. The change of expression before and

after therapy was also compared. Western blot

Expressions of miRNAs are closely related to
the development and progression of tumor, and
abnormally expressed miRNAs play important
roles in regulating the processes of tumorigen-
esis [1]. Cervical cancer is one of the most com-

mon malignancies among women, and several
miRNAs have been reported to regulate biologi-
cal behavior of tumor cells through regulating
associated target genes. For example, miR-
205, miR-1, miR-2, and miR-4 were significantly
up-regulated in cervical cancer tissues [2, 3].
Actually, many miRNAs were found to be associ-
ated to the development and progression of
cervical cancer [2, 3].

In our previous study, we applied miRNA micro-
array 4.0 to screen the differentially expressed
miRNAs in cervical cancer tissue [4]. MiR-138
and miR-720 were identified to be differentially

was used to detect expressions of H2AX and
Ezh2.

Materials and methods

Sample collection

This study enrolled 185 cases of SCC patients,
including 103 Uighur women and 82 Han
women. SCC cancer tissues were collected
from these 185 patients. Among Uighur SCC
patients, there were 18 cases in Ib stage, 33
cases in lla stage, 29 cases in lIb stage, and 23
cases in lll-IV stage. And in Han SCC patients, it
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Table 1. The primer sequences for gRT-PCR

Gene Primer Sequence 5'—3’
miRNA Uni-primer GTGCAGGGTCCGAGGT
Ue6-F CTCGCTTCGGCAGCACA
U6-R AACGCTTCACGAATTTGCGT
miR-720 UCUCGCUGGGGCCUCCA

miR-720 (Reverse Transcription)
miR-720 (qRT-PCR)

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACtggagg
GCTCTCGCTGGGGCCT

miR-138 AGCUGGUGUUGUGAAUCAGGCCG

miR-138 (Reverse Transcription)
miR-138 (qRT-PCR)

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACcggcct
GCGAGCTGGTGTTGTGAATCA

included 32 cases in Ib stage, 33 cases in lla
stage, 10 cases in llb stage, and 7 cases in llI-
IV stage. Tissues from 36 patients among 185
were collected before and after new adjuvant
chemotherapy respectively, among which 1
patient with well differentiation, 30 patients
with intermediate differentiation, and 5 pati-
ents with poor differentiation were included.
The chemotherapy regimens were paclitaxel
plus platinum, and 28 cases were response
while 8 cases were not response to the chemo-
therapy. We also collected normal cervical tis-
sues from 40 Uighur women and 40 Han
women with benign diseases including patients
without cervical lesions (benign tumors in uter-
ine, ovary, and oviduct) and patients with cervi-
cal lesions (Cervical intraepithelial neoplasia,
cervical myoma, and the cervical papilloma),
and hysterectomy was used for all patients. All
the cervical cancer patients were confirmed to
be cervical squamous cell carcinoma by biopsy
pathology. The criteria of diagnosis and staging
were based on FIGO, and the diagnosis was
double checked by 2 physicians in gynecologi-
cal examination. All patients had no other seri-
ous medical illness and cancer. Prior written
and informed consent were obtained from
every patient and the study was approved by
the ethics review board of Xinjiang Medical
University.

The cancer tissues were determined by eye,
and 0.5 cm? tissue was cut and its peripheral
part was used for pathological examination.
After washing with sterile saline and drying, tis-
sues were stored in liquid nitrogen, and then
transferred to -80°C refrigerator. The remaining
specimens were sent to department of pathol-
ogy for routine paraffin test.
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QRT-PCR

Total RNA was extracted by Trizol (Invitrogen,
California, USA) method, and RNA quality was
checked by gel electrophoresis and the ratio of
260/280 by Spectrophotometer. The cDNAs of
MmRNA were reversed transcribed from total
RNA, while miRNA cDNA was reversely tran-
scribed by TaKaRa Prime Script® RT reagent
Kit (TakaRa, Dalian, China). The reaction sys-
tem was 10 ul system including: 2 ul of 5xPrime-
Script® Buffer, 0.5 yl of PrimeScript® RT En-
zyme Mix |, 0.5 pl of specific primer (2 uM), 1 ul
of total RNA and 6 ul of RNase Free dH,0. The
relative expressions of miR-138 and miR-720
were detected by TakaRa SYBR® Premix Ex
TaqTM Perfect Real Time Kit (TakaRa, Dalian,
China). The U6 was used as internal reference.
The primers were shown in Table 1. The reac-
tion system was 20 ul, including: SYBR® Premix
Ex Taq (2x) 10 pl , miRNA reverse primers (10
uM/ul) 0.4 ul uni-primer (10 uM/ul) 0.4 ul, Rox
Reference Dye Il (50x) 0.4 ul, cDNA template 2
ul, ddH,0 6.8 pl. The cycle conditions were the
following: 95°C for 5 min, and followed by 30
cycles of 95°C for 30 s, 58°C for 30's, 72°C for
30 s. The relative expression was calculated by
the 224" method of miRNA/UG.

Western blot

Total proteins were extracted based on stan-
dard protocol by protein lysis, and the protein
concentration was detected by BCA assay kit.
After boiling with loading buffer for 5 min, 20 ug
proteins was loaded into 10% SDS-PAGE and
then transferred to PVDF membrane under ice
bath (constant voltage 100 V for 2 h). After
blocking by 5% slim milk, the primary antibody
was added. The primary antibody was rabbit
anti-human polyclone H2AX and Ezh2 (1:1000,
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Figure 1. Expressions of miR-138 and miR-720 in SCC. A. Expressions of miR-138 and miR-720 in cancer tissues
and normal tissues in Uighur patients. MiR-720 expression was significantly decreased in cervical cancer tissues
in Uighur patients (P<0.01). B. Expressions of miR-138 and miR-720 in cancer tissues and normal tissues in Han
patients. MiR-720 expression was significantly decreased in cervical cancer tissues in Han patients (P<0.05).
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Figure 2. Expressions of miR-138 and miR-720 between Uighur and Han pa-
tients with SCC. MiR-720 expression was significantly decreased in cervical
cancer tissues in Uighur patients than in Han patients (P<0.05).

Cell Signaling Company, Boston, USA) and rab-
bit anti-human B-actin antibody (1:1000, Cell
Signaling Company, Boston, USA). The second
antibody was HRP-conjugated goat anti-rabbit
IgG (1:20000, ZSGB-Bio ORIGENE, Beijing,
China). Finally, the membrane was developed
by enhanced chemiluminescence reagent. The
developed film was scanned and analyzed by

11230

miR-720

image lab 3.0 software (Bio-
Rad Laboratories, Hercules,
CA, USA). B-actin was used
as an internal control to cal-
culate the relative expres-
sion of H2AX and Ezh2.

Evaluation criteria of clinical
efficacy

The Solid Tumor Evaluation
Criteria (RECIST) revised in
1998 was used to estimate
the response efficacy at 2
weeks after first chemoth-
erapy. Complete remission
(CR): disappearance of the
tumor and no new lesions
were occurred; Partial remis-
sion (PR): tumor volume re-
duced more than 50% and
no new lesions were occ-
urred; Stable Disease (SD):
tumor volume decreased not
more than 50%; Progression Disease (PD): no
reduction of tumor volume or even new lesions
occurred.

Statistical analysis

The SPSS 16.0 software was used to do statis-
tical analysis. For SCC patients before and after
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Table 2. Expressions of miR-138 and miR-720 in normal
tissues between Uighur patients and Han patients

sion was significantly different
between cancer tissues of Uighur

Target gene  ACt n=40) ACt__(n=40)

Uighur ( Han (

t Value P Value

patients and cancer tissues of Han

miR-138 13.1795+2.3160 13.9070+2.0878 -1.476 0.144
miR-720 2.6137+2.3905 2.1513+1.9875 0.903 0.370

patients (P<0.05), while miR-138
expression had no significant dif-

chemotherapy, paired t test was used, and two
independent sample t-test was used to com-
pare normal tissues and cancer tissues. One-
way ANOVA was used to compare difference
among multiple groups. All data were shown in
mean * SD, and followed normal distribution.
P<0.05 was considered as statistically signi-
ficant.

Results

Expressions of miR-138 and miR-720 in cervi-
cal cancer tissues

To detect the expression changes between SCC
patients and benign patients, we applied gRT-
PCR to detect the expressions of miR-138 and
miR-720 in cervical cancer tissues and normal
tissues. Compared with normal tissues, miR-
138 expression was not significantly increased
in Uighur patients with SCC (P>0.05, as shown
in Figure 1A). And miR-720 expression was sig-
nificantly different between Uighur SCC patients
and Uighur normal women (P<0.05, as shown
in Figure 1A). The results indicate that miR-720
may play regulatory roles in pathological pro-
cesses of SCC.

We also compared the difference of miR-138
expression and miR-720 expression between
SCC cancer tissues and normal tissues in Han
women. As shown in Figure 1B, miR-720 ex-
pression was significantly different between
cancer tissues and normal tissues (P<0.05),
while miR-138 expression had no significant
difference.

Comparison of miR-138 and miR-720 expres-
sion between Uighur patients and Han pa-
tients

To check the expressions of miR-138 and miR-
720 between Uighur patients and Han patients,
gRT-PCR was performed. Among SCC patients,
Hysterectomy and pelvic lymph node dissec-
tion was used, and 58 cases were Uighur wo-
men and 55 cases were Han women. There
was no significant difference in age and other
clinical information between Uighur patients
and Han patients (P>0.05). MiR-720 expres-
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ference (as shown in Figure 2). In
the normal cervical tissues, the
expressions of miR-138 and miR-720 had no
significant difference between Uighur patients
and Han patients (as shown in Table 2). The
results indicate that miR-720 might play differ-
ent roles in the development of SCC between
Uighur and Han patients.

Expressions of miR-138 and miR-720 before
and after chemotherapy

To investigate the roles of miR-138 and miR-
720 in response with chemotherapy in SCC
patients, we detected the expressions of miR-
138 and miR-720 in cervical cancer tissues
before and after chemotherapy. According to
the evaluation criteria for solid tumor by WHO,
total 36 SCC patients were divided into
response group and non-response after neoad-
juvant chemotherapy. In 28 cases of response
group, miR-138 expression was significantly
increased after chemotherapy (P<0.01). For
miR-720, compared with expression in tissues
before chemotherapy, the expression was also
significantly increased after chemotherapy
(P<0.05). The details were shown in Table 3. In
the 8 non-response group, the expressions of
miR-138 and miR-720 were not significantly dif-
ferent after chemotherapy when compared
with before chemotherapy.

Expressions of yH2AX and Ezh2 in cancer tis-
sues with adjuvant chemotherapy

To determine whether yH2AX and Ezh2 that
were targeted by miR-138 and miR-720, we
detected the expressions in 31 paired patients
from 36 cases of patients with adjuvant che-
motherapy by Western blot. As shown in Figure
3, in response group, YH2AX expression was
significantly down-regulated after chemothera-
py compared with before chemotherapy
(P<0.01), while Ezh2 had no significant differ-
ence before and after chemotherapy. In non-
response group, either yH2AX expression or
Ezh2 expression had no significant different
before and after chemotherapy (as shown in
Figure 3). The results indicate that yH2AX
expression might play roles in response pro-
cess of adjuvant chemotherapy.
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Table 3. Expressions of miR-138 and miR-720 in cancer tissues before and after neo-adjuvant che-

motherapy
Before chemo- After chemo- Anct
thera py (n=28) therapy (n=28) AACt(Before—After) 2 (Average) t Value P Value
mir-138-ACt 13.43304£2.0533 12.5529+1.5445  1.0383+1.2594 0.7306 3.378 0.002
mir-720-ACt 3.3323+1.3287 2.7312+1.2257 0.5814+1.1567 0.8638 2.768 0.01
A B 4.5
OBefore chemotherapy
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Figure 3. The expressions of yH2AX and Ezh2 in SCC .g 1.5 ok
cancer tissues before and after chemotherapy. A. =
Western blot of yH2AX and Ezh2 proteins. A means af- E 1
ter chemotherapy and F means before chemotherapy.
B. Relative expressions of yH2AX and Ezh2 proteins in 05
SCC patients before chemotherapy and after chemo-
therapy. yH2AX was significantly decreased in SCC pa- 0

tients after adjuvant chemotherapy (P<0.01).

Correlation between expressions of miR-138
and miR-720 with expressions of yH2AX and
Ezh2

To further investigate the regulatory relation-
ship between miR-138 and miR-720 with yH-
2AX and Ezh2, linear regression analysis was
performed. It was shown that miR-138 expres-
sion was not correlated to its target gene
yH2AX and miR-720 was not correlated to
YH2AX expression. For Ezh2, miR-138 and miR-
720 can regulate its expression through direct-
ly target it. It was found that miR-138 expres-
sion was positively correlated to Ezh2 expre-
ssion (r=0.3148, P=0.0127) and miR-720 ex-
pression was also positively correlated to Ezh2
expression (r=0.2822, P=0.0263). The results
indicate that miR-138 and miR-720 might par-
ticipate in the pathological processes of SCC
through regulating Ezh2.

Discussion

MiIiRNA is a class of endogenous, highly con-
served non-coding single-stranded small mo-

11232

yH2AX

lecular RNAs, which is widely expressed in ani-
mals, plants, virus and other multicellular
eukaryotes [5]. Many studies showed that
mMiRNA was better as biomarkers in diagnosis,
which had higher sensitivity and specificity than
other types of biomarkers [6, 7]. Kurashige et
al. found that miR-21 could be used as diagno-
sis biomarker in esophageal squamous carci-
noma [8]. Li et al. reported that miR-21, miR-
218, and miR-223 were expressed in early
stage of gastric cancer [9]. Taylor et al. found
that 8 miRNAs were highly expressed in serum
of ovary cancer in different stages, and the
abnormal expression was correlated with the
staging [10]. Cervical cancer is one of the most
common cancers in women. Many miRNAs
were reported to be expressed in cervical can-
cer [2, 3]. In this study, we found that miR-720
expression was down-regulated in cervical can-
cer tissues compared with normal tissues, and
miR-720 expression was decreased in Uighur
patients than Han patients, which indicates the
potential of miR-720 as a diagnosis biomarker
in SCC.

Int J Clin Exp Med 2016;9(6):11228-11235
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In our previous study, we found that miR-138
and miR-720 were differentially expressed in
Uighur SCC patients [11]. MiR-138 was down-
regulated in several cancers, which was regard-
ed as tumor suppressor gene to play roles in
cancers [12-14]. It was found that miR-138
inhibited the epithelial-mesenchymal transition
in nasopharyngeal squamous cell carcinoma,
and down-regulated miR-138 could promote
cell migration and invasion as a multifunctional
regulator [15]. In glioma stem cells (GSC), highly
expressed miR-138 was related to the recur-
rence and survival, and miR-138 inhibited
tumorigenesis in vivo and inhibited the forma-
tion of nerve ball of GSCs [16]. And it was also
found that induced pluripotent stem (IPS) cells
by miR-138 and four factors (Oct4, Sox2, Kif4,
and c-Myc) was similar to embryonic stem cells
about the pluripotency [6]. In vestibular schwan-
nomas, miR-720, miR-21, miR-221, and miR-
431 were up-regulated, which were all located
in chromosome 14932 [7]. In esophagus can-
cer, it was found that SnoN/SKIL controlled the
proliferation of cancer cells through down-regu-
lating miR-720 expression. Although miR-720
was found to be increased in other cancer tis-
sues, it was down-regulated in cancer tissues
of Uighur SCC patients.

Chemotherapy is an indispensable method in
the treatment of cervical cancer. In this study,
we showed that miR-138 and miR-720 were sig-
nificantly up-regulated after chemotherapy in
response group, while there was no significant
difference in non-response group, which indi-
cated that miR-138 and miR-720 may become
novel biomarkers to predict the chemotherapy
efficacy in SCC.

MiRNAs regulate biological and pathological
processes in tumorigenesis through directly
binding to 3’'UTR of target mRNAs. Through
reviewing publication, bioinformatics prediction
(TargetScan, miRanda, and PicTar), and dual
luciferase assay, it was validated that H2AX
was target gene of miR-138 and Ezh2 was tar-
get of miR-138 and miR-720. It was found that
miR-138 induced the chromosome instability
after DNA damage through down-regulating
H2AX [17, 18]. The mechanisms for most che-
motherapy drugs are to induce DNA damage,
and H2AX prevents DNA repairing by inhibiting
upstream kinases to phosphorylate H2AX, [19,
20]. Parikh et al. found that the drug sensitivity
was significantly increased in head and neck
cancer cells when H2AX gene was deleted [21].
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In this study, miR-138 and miR-720 was signifi-
cantly increased after chemotherapy, while
YH2AX was significantly down-regulated after
chemotherapy, which indicated that miR-138
and miR-720 may play roles through regulating
YH2AX expression. EZH2 locates in chromo-
some 7935 [22], which regulates cell prolifera-
tion through methylating lysine in target gene to
inhibit transcription [23]. In gastric cancer, cer-
vical cancer and other cancers, Ezh2 was high-
ly expressed, which was an important regulator
to influence prognosis [24-26]. It is reported
that E7 protein induced by high-risk HPV infec-
tion can activate Ezh2 gene to inhibit tumor cell
apoptosis, and to promote tumor proliferation
[27]. After inhibiting Ezh2 expression, the malig-
nancy degree of tumor was significantly inhibit-
ed [28]. In this study, Ezh2 protein expression
was not correlated with miR-138 expression
and miR-720 expression before and after che-
motherapy. But it was positively correlated to
the expressions of miRNAs, which indicated
that Ezh2 might be the predictors for miRNA-
138 and miR-720.

In summary, we found that miR-720 expression
was significantly different in SCC cancer tissue
between Uighur patients and Han patients,
which might be used as diagnosis biomarker
for SCC. yH2AX and Ezh2 may be used to pre-
dict the sensitivity of chemotherapy. Our find-
ings may provide basis for designing personal-
ized treatment strategy on cervical cancer.

Acknowledgements

This work was supported by NSFC grant (No.
81360380).

Disclosure of conflict of interest
None.

Address correspondence to: Hong Xiang, De-
partment of Ultrasonography, The First Affiliated
Hospital of Xinjiang Medical University, No. 137,
Liyushan South Road, Urumgi 830054, Xinjiang,
China. Tel: 18099186383; Fax: 09917968088;
E-mail: Sgq19791001@126.com

References

[1] Calin GA and Croce CM. MicroRNA signatures
in human cancers. Nat Rev Cancer 2006; 6:
857-66.

[2] Xie H, Zhao Y, Caramuta S, Larsson C and Lui
WO. miR-205 Expression Promotes Cell Prolif-

Int J Clin Exp Med 2016;9(6):11228-11235



(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

miR-138 and miR-720 in cervix squamous carcinoma

eration and Migration of Human Cervical Can-
cer Cells. PLoS One 2012; 7: e46990.

Reshmi G, Chandra SS, Babu VJ, Babu PS,
Santhi WS, Ramachandran S, Lakshmi S, Nair
AS and Pillai MR. Identification and analysis of
novel microRNAs from fragile sites of human
cervical cancer: Computational and experi-
mental approach. Genomics 2011; 97: 333-
40.

Yuan M, Cheng JX, Liu YX, Su W, Zhang Y and
Zhang Y. Screening and functional analysis of
microRNA expression in HPV16-positive squa-
mous carcinoma of the cervix in the Uygur of
southern Xinjiang. Zhong Nan Da Xue Xue Bao
(Yi Xue Ban) 2015; 40: 701-9.

Eckstein F. Small non-coding RNAs as magic
bullets. Trends Biochem Sic 2005; 30: 445-
52.

Ye D, Wang G, LiuY, Huang W, Wu M, Zhu S, Jia
W, Deng AM, Liu H and Kang J. MiR-138 pro-
motes induced pluripotent stem cell genera-
tion through the regulation of the p53 signal-
ing. Stem Cells 2012; 30: 1645-54.
Torres-Martin M, Lassaletta L, de Campos JM,
Isla A, Gavilan J, Pinto GR, Burbano RR, Latif F,
Melendez B, Castresana JS and Rey JA. Global
Profiling in Vestibular Schwannomas Shows
Critical Deregulation of MicroRNAs and Upreg-
ulation in Those Included in Chromosomal Re-
gion 14932. PLoS One 2013; 8: e65868.
Kurashige J, Kamohara H, Watanabe M, Tana-
ka Y, Kinoshita K, Saito S, Hiyoshi Y, lwatsuki
M, Baba Y and Baba H. Serum microRNA-21 is
a novel biomarker in patients with esophageal
squamous cell carcinoma. J Surg Oncol 2012;
106: 188-92.

Li BS, Zhao YL, Guo G, Li W, Zhu ED, Luo X,
Mao XH, Zou QM, Yu PW, Zuo QF, Li N, Tang B,
Liu KY and Xiao B. Plasma microRNAs, miR-
223, miR-21 and miR-218,as novel potential
biomarkers for gastric cancer detection. PLoS
One 2012; 7: e41629.

Taylor DD and Gercel-Taylor C. MicroRNA signa-
tures of tumor-derived exosomes as diagnostic
biomarkers of ovarian cancer. Gynecol Oncol
2008; 110: 13-21.

Yuan M, Cheng JX, Liu YX, Su W and Zhang Y.
Screening and functional analysis of microRNA
expressed by HPV16 positivity Uygur cervical
squamous cell carcinoma in southern Xinjiang.
Journal of Central South University (Medical
Sciences) 2015; 40: 701-9.

Gong H, Song L, Lin C, Liu A, Lin X, Wu J, Li M
and Li J. Downregulation of miR-138 Sustains
NF-kappaB Activation and Promotes Lipid Raft
Formation in Esophageal Squamous Cell Carci-
noma. Clin Cancer Res 2013; 19: 1083-93.
JinY, Chen D, Cabay RJ, Wang A, Crowe DL and
Zhou X. Role of microRNA-138 as a Potential

11234

(14]

(15]

[17]

[20]

[22]

(23]

Tumor Suppressor in Head and Neck Squa-
mous Cell Carcinoma. Int Rev Cell Mol Biol
2013; 303: 357-85.

Liu X, Lv XB, Wang XP, Sang Y, Xu S, Hu K, Wu
M, Liang, Liu P, Tang J, Lu WH, Feng QS, Chen
LZ, Qian CN, Bei JX, Kang T and Zeng YX. MiR-
138 suppressed nasopharyngeal carcinoma
growth and tumorigenesis by targeting the
CCND1 oncogene. Cell Cycle 2012; 11: 2495-
506.

Liu X, Wang C, Chen Z, Jin Y, Wang Y, Kolokythas
A, Dai Y and Zhou X. MicroRNA-138 suppress-
es epithelial -mesenchymal transition in squa-
mous cell carcinoma cell lines. Biochem J
2011; 440: 23-31.

Chan XH, Nama S, Gopal F, Rizk P, Ramasamy
S, Sundaram G, Ow GS, lvshina AV, Tanavde V,
Haybaeck J, Kuznetsov V and Sampath P. Tar-
geting glioma stem cells by functional inhibi-
tion of a prosurvival oncomiR-138 in malignant
gliomas. Cell Rep 2012; 2: 591-602.

Wang Y, Huang JW, Li M, Cavenee WK, Mitchell
PS, Zhou X, Tewari M, Furnari FB and Taniguchi
T. MicroRNA-138 modulates DNA damage re-
sponse by repressing histone H2AX expres-
sion. Mol Cancer Res 2011; 9: 1100-11.

Zhao X, Yang L, Hu J and Ruan J. miR-138
might reverse multidrug resistance of leuke-
mia cells. Leuk Res 2010; 34: 1078-82.

Mah LJ, El-Osta A and Karagiannis TC. Gamma
H2AX: a sensitive molecular marker of DNA
damage and repair. Leukemia 2010; 24: 679-
86.

Chervona Y, Hall MN, Arita A, Wu F, Sun H,
Tseng HC, Ali E, Uddin MN, Liu X, Zoroddu MA,
Gamble MV and Costa M. Associations be-
tween arsenic exposure and global posttrans-
lational histone modifications among adults in
Bangladesh. Cancer Epidemiol Biomarkers
Prev 2012; 21: 2252-60.

Parikh RA, White JS, Huang X, Schoppy DW,
Baysal BE, Baskaran R, Bakkenist CJ, Saun-
ders WS, Hsu LC, Romkes M and Gollin SM.
Loss of distal 11q is associated with DNA re-
pair deficiency and reduced sensitivity to ion-
izing radiation in head and neck squamous
cell carcinoma. Genes Chromosomes Cancer
2007; 46: 761-75.

Cardoso C, Mignon C, Hetet G, Grandchamps
B, Fontes M and Colleaux L. The human EZH2
gene: genomic organ isatin and revised map-
ping in 7g35 within the critical region for malig-
nant myeloid disorders. Eur J Hum Genet
2000; 8: 174-80.

Hillier LW, Fulton RS, Fulton LA, Graves TA, Pe-
pin KH, Wagner-McPherson C, Layman D,
Maas J, Jaeger S, Walker R, Wylie K, Sekhon M,
Becker MC, O’Laughlin MD, Schaller ME,
Fewell GA, Delehaunty KD, Miner TL, Nash WE,

Int J Clin Exp Med 2016;9(6):11228-11235



[24]

mMiR-138 and miR-720 in cervix squamous carcinoma

Cordes M, Du H, Sun H, Edwards J, Bradshaw-
Cordum H, Ali J, Andrews S, Isak A, Vanbrunt A,
Nguyen C, Du F, Lamar B, Courtney L, Kalicki J,
Ozersky P, Bielicki L, Scott K, Holmes A, Har-
kins R, Harris A, Strong CM, Hou S, Tomlinson
C, Dauphin-Kohlberg S, Kozlowicz-Reilly A,
Leonard S, Rohlfing T, Rock SM, Tin-Wollam
AM, Abbott A, Minx P, Maupin R, Strowmatt C,
Latreille P, Miller N, Johnson D, Murray J,
Woessner JP, Wendl MC, Yang SP, Schultz BR,
Wallis JW, Spieth J, Bieri TA, Nelson JO, Berko-
wicz N, Wohldmann PE, Cook LL, Hickenbo-
tham MT, Eldred J, Williams D, Bedell JA, Mar-
dis ER, Clifton SW, Chissoe SL, Marra MA,
Raymond C, Haugen E, Gillett W, Zhou Y, James
R, Phelps K, ladanoto S, Bubb K, Simms E,
Levy R, Clendenning J, Kaul R, Kent WJ, Furey
TS, Baertsch RA, Brent MR, Keibler E, Flicek P,
Bork P, Suyama M, Bailey JA, Portnoy ME, Tor-
rents D, Chinwalla AT, Gish WR, Eddy SR,
McPherson JD, Olson MV, Eichler EE, Green
ED, Waterston RH and Wilson RK. The DNA se-
quence of human chromosome 7. Nature
2003; 424: 157-64.

Sun NX, Ye C, Zhao Q, Zhang Q, Xu C, Wang SB,
Jin ZJ, Sun SH, Wang F and Li W. Long Noncod-
ing RNA-EBIC Promotes Tumor Cell Invasion by
Binding to EZH2 and Repressing E-Cadherin in
Cervical Cancer. PLoS One 2014; 9: e100340.

11235

[25]

[26]

(27]

(28]

Chen H, Gu X and Su H. Polycomb protein Ezh2
regulates pancreatic beta-cell Ink4a/Arf ex-
pression and regeneration in diabetes melli-
tus. Genes Dev 2009; 23: 975-85.

Xu K, Wu ZJ, Groner AC, He HH, Cai C, Lis RT,
Wu X, Stack EC, Loda M, Liu T, Xu H, Cato L,
Thornton JE, Gregory RI, Morrissey C, Vessella
RL, Montironi R, Magi-Galluzzi C, Kantoff PW,
Balk SP, Liu XS and Brown M. EZH2 oncogenic
activity in castration-resistant prostate cancer
cells is Polycomb-independent. Science 2012;
338: 1465-9.

Holland D, Hoppe-Seyler K, Schuller B, Lohrey
C, Maroldt J, Dirst M and Hoppe-Seyler F. Acti-
vation of the Enhancer of Zeste Homologue 2
Gene by the Human Papillomavirus E7 Oncop-
rotein. Cancer Res 2008; 68: 9964-72.

SuY, Yu L, Liu N, Guo Z, Wang G, Zheng J, Wei
M, Wang H, Yang AG, Qin W and Wen W. PSMA
specific single chain antibody-mediated tar-
geted knockdown of Notchl inhibits human
prostate cancer cell proliferation and tumor
growth. Cancer Lett 2013; 338: 282-91.

Int J Clin Exp Med 2016;9(6):11228-11235



