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[ Abstract] Background and purpose: Cervical cancer is one of the most common cancer in
Xinjiang, especially for Uygur from southern Xinjiang and its pathogenesis is not clear. MicroRNA (miRNA) is a class
of small non-coding RNA playing an important regulatory role. Its expression and dysfunction is closely related to the
development of tumors. In this study, we screen and preliminary analyse expression of miRNA in cervical squamous
cell carcinoma samples with human papillomavirus (HPV) 16 positive of Uygur patients. The target genes of miRNA
were predicted. Methods: miRNAs were pre-screened by using miRNA microarray technology in 5 cases of HPV16
positivity Uygur patients from southern Xinjiang with cervical squamous cell carcinoma. Fifteen cases specimens
were examined by qRT-PCR for preliminary verification, and 83 cases of cervical cancer were detected and analysed
the expression of miRNA; Targeted genes were predicted by using four softwares of target scan, miRwalk, miRanda
and Pictar. Results: Eighteen differentially expressed miRNAs were selected by SAM software in 5 cases of HPV16
positivity southern Xinjiang Uygur cases with cervical squamous cell carcinoma.miRNA-138 and miRNA-720 were
found expressed significantly different by initial verification. Contrasted with 40 normal cases, miR-138 and miR-720

were down-regulated in 83 Uygur patients from southern Xinjiang with cervical squamous cell carcinoma (P<0.05),
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and correlated with lymph node matastasis and vascular invasion (P<0.05), no correlation with age and the range of
cervical wall involvement and HPV16 (P>0.05). miRNA-720 was correlated with clinical stage and tumor size (P<0.05);
And the commonly targeted gene between miRNA-138 and miRNA-720 was EZH2. Conclusion: miRNA-138 and

miRNA-720 were downregulated in Uygur patients from southern Xinjiang with cervical squamous cell carcinoma, and

the common target gene was EZH2.The expression of miR-720 and miR-138 were correlated with relevant risk factors

of invasion and metastasis.

[Key words] Uygur from southern Xinjiang; Human papillomavirus 16; Cervical squamous cell carcinoma;

miRNA-138; miRNA-720
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Tab.1 Primer sequences
Gene Primer Sequence 5'—3'
miRNA Primer GTGCAGGGTCCGAGGT
U6-F CTCGCTTCGGCAGCACA
U6-R AACGCTTCACGAATTTGCGT
Hsa-miR-720 UCUCGCUGGGGCCUCCA

Hsa-miR-720-RT

Hsa-miR-720-AS
Hsa-miR-138

Hsa-miR-138-RT

Hsa-miR-138-AS

GTCGTATCCAGTGCAGGGTCCG
AGGTATTCGCACTGGATACGACTGGAGG

GCTCTCGCTGGGGCCT
AGCUGGUGUUGUGAAUCAGGCCG

GTCGTATCCAGTGCAGGGTCCG
AGGTATTCGCACTGGATACGACCGGCCT

GCGAGCTGGTGTTGTGAATCA

1.2.4 miRNA# &4 43 &R
HATZ 058 /NI & 2 miRNAKE

5 DAL 00 A R i RN AFH G 552 56 45 48 213 45
o FATTAIT H AT I mi RN AL 5 5 0 [
vli(targetscan 41k : http://www.targetscan.org;
miRwalkPJht . http://www.umm.uni-heidelberg.
de/apps/zmf/mirwalk/; miRandahk: http://www.
microrna.org/microrna/home.do; Pictar[ 4k :
http://pictar.mdc—berlin.de/)iE1 THAE
1.3 GritZAbeE

KHISPSS 16.08c 1504, el I ik ok Tl
Xtk . AL REA AR IR KT 250 AT, SRR
Lhxts3RoR, P<0.0SHZERAGIT#E L.
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SEREME, 28SARAT S 2 18SHY24Y, 5S4k
SERERAR(E), ULEHREUN B RNA SRR
5

28s
18s

B 1 SRNARBEE MR EIKE

Fig. 1 The picture of formaldehyde degeneration electrophoresis

gel about total RNA
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FIARHENT6.1% . BEREWHEE S KK I HPV 16
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81 bp K EEZAEAT, /RIS R H A
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&, TTREN 5 — RAKE c DN AR AS B Jif
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515 i sk B B AE B /R R HPV 16 P 5 39
R A AL L 20 g S B (R ARl . 48~58
LIRS . T b1~ al B)miRNA 43
LI, i HSAMAKFBEE2E S miRNA, 18
PmiRNAsTEIEH AU Rk kA=Al , Hi1o4
miRNAsZF & Fif, 8P miRNAsF L F (&4,
#2).
2.4 ZEEEPCREN
241 FiTEBRT-PCRAM I

SR ERRT-PCRELU6H NS, XfmiRNA
P22 SRR mIRNA , MR AN 22
S FIA M miRNA: miRNA-138FImiRNA-720,
PEATSEAT 2 ERT-PCRAGIN , ¥4 0] UL AL PCR
Py, ULIPCRI™ Y 265, 51 HUReE
=, HEERRIU6 N 2 By fifk ith Ze 258 FLUE
VLI —, o HABARRE R (K15)
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Fig. 2 The result about detection in HPV16 by 2% sepharose gel
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Fig.3 miRNA microarray results Fig. 4 The cervical squamous cell carcinoma (C) and their
A:Cervical cancer tissue; B: Cervical cancer adjacent tissue. adjacent tissue (L) comparative analysis scatterplot

Hybridization signals for each data point represents a miRNA chip
point. The data points marked in red and green were differentially ex-
pressed miRNA (fold change=2 or fold change<0.5), almost no dif-
ference in the expression of black marks belong (0.5<fold change<2).

®2 EBEUHHERESRRIZHIMRNAS

Tab.2 The miRNAs differentially expressed in cervical squamous cell carcinoma

Gene Score/d Fold change Q-value/%
Hsa-miR-31 12.291 2.341 0.000
Hsa-miR-142-5p 6.551 2414 0.000
Hsa-miR-1234 5.869 1.711 0.000
Hsa-miR-1273 4.161 1.665 0.000
Hsa-miR-720 4.997 3.714 0.000
Hsa-miR-21 2.941 1.864 0.000
Hsa-miR-1285 2.349 1.814 0.000
Hsa-miR-138 3.732 3.024 0.000
Hsa-miR-1181 1.836 1.902 4.614
Hsa-miR-224 4.793 4.607 0.000
Hsa-miR-26a -6.088 0.592 0.000
Hsa-miR-125b -5.155 0.433 0.000
Hsa-miR-99a -4.094 0.616 0.000
Hsa-miR-134 -6.347 0.307 0.000
Hsa-miR-195 -3.622 0.604 0.000
Hsa-miR-379 -5.031 0.206 0.000
Hsa-miR-100 -2.491 0.324 0.000

Hsa-miR-625 -4.391 0.287 1.969
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Fig. 5 Amplification plot and melt curve of PCR

242 FBFE FRT-PCRIGGEL R

XL FH miRN A B 5108 R 4 R i %
2R FIK B FEN2 P miRNAs: miRNA-1387]
miRNA-720F 47520} E S RT-PCRIGIF . 1YEHLS3
B 1545] T b~ 11 alfiHPV 164650 FH 4 1) 397 558 pig 45
e BRI SR A MR L s e BT
Kol . miRNA-138FImiRNA-7207E B 5 ik 41
MR . AU R FRIA RN 100%, XE
SR AN M A . e s AL H Y R s 43 )
ATIEASHRL, fFEIESAMN, RN K
¥ . miRNA-138 ., miRNA-7207F 4141 5535
PP RIBZE T A G L (P<0.05), &
HAP P RBEIC TS AL S E #ERT-
PCRAG I mMiRNA-138 ., miRNA-7207E & 5tk
i AH S P RIAEZRIAGITEEL, 55

ARG AE R —2, UL miRNAGES F A i 25 S ]
FE(3).
2.5 miRNA-138%&miRNA-7207 = 9% H B9
RIERESIGERFENXR
2.5.1 miRNA—-138% T &% P & kA
miRNA- 1387 5 #4184 rp i £ 3K K h
100% ., 51EH X RA1MHEL, miRNA-1387E83
( T o~IV30]) 3 st 4 5 R e i 30 il o 2 v 3Rk I
FZTH, B HUEHmMIRNA- 13814 ik -2 2%}
ML 90.4921%, ZERAGITHE L (P<0.05);
miRNA-7207E £ 515y #0240 F 38 R IR M 100%
HIEFX MAMLL, miRNA-720% AW B E T
P, B e 4 miRNA-720 4 26 K- 2 )2 % BB 2H
(102945, ZFAGIT#E X (P<0.05, 3R4),

#* 3 miRNA-138, miRNA-7207 EHi8iE R EF AR RHIRIE

Tab.3 The expression of miRNA-138 and miRNA-720 in cervical squamous cell carcinoma tissue (C) and para-carcinoma tissue (L)

miRNA ACt C(n=15) ACtL(n=15) A NACt Qe T value P value
miR-138 14.423+1.616 13.126+2.493 1.298+2.319 0.407 2.167 0.048
miR-720 5.973+3.302 0.610+2.823 5.602+4.007 0.026 4.987 0.000
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# 4 miR-138. miR-7207E EHE AR 3T BBAHHIRIE

Tab.4 The expression of miRNA-138 and miRNA-720 in cervical squamous cell carcinoma (C) and normal control groups (N)

miRNA ACt C(n=83) A Ct N(n=40) anc ¢ value P value
miR-138 13.867+2.545 12.84442.455 0.492 1.258 0.037
miR-720 6.279+3.935 451444471 0.294 0.461 0.031

2.5.2 miRNA-138, miRNA-720%5 #7458 4 & /R
TR RARER E X A
miRNA-138 5 1Ifi A 5 38 [ 2% B9 40 56 20
7, 830 i 4t E R TG S B
WL IR, MR ER . BREKRES
miRNA-138HY KL TCH BAISC, ZR TGt
X (P>0.05); AWML IO 45
1B B 41 miRNA- 138238 %, Hkk 45
A miRNA-138 1 FRIR KT Toibk I 45
A R0.3344%, 2RA G L (P<0.05);
A KA R 2 T KA R I ZHmiRNA- 138581k
K, HA KSR E A miRNA- 1381535 K F
P12 19027245, 29K G
H X (P<0.05); miRNA-720 5l A5 HE P 2R 1Y
AHIC AT M« 83461 39 ik A% - IR Tk B S0 M 9 AR

e, ARRY L IRIZ T TR E S miRNA-720/9 K54

ToW ARG, 25 G I2=E X (P>0.05); i
I R4 101 . P AR . RS R . KB IR
1H5miRNA-720/) KL A K, ZRALIF
X (P<0.05); IfiK 11 aimiRNA-7204 2 ik
=A%, ZRAGIFE L (P<0.05), i A
>4 cm I ZH 2 T miRNA-72019 235K -3 K
JigRE iR <4 cmff0.3044%, XA G ¥E X
(P<0.05); AWML miRNA-720K K K-
BN SR 100.1056% , 2SR SR
M(P<0.05); A WK ZHmiRNA-7205% 34 K
YR TCKE R RY0.0841% , ZRASHE X
(P<0.05, #5),
253 miRNA—-138, miRNA-720%5 #75% 4 & /R
S5 FEHPVI6 R Fe g % 2

835117 568 A T i B AL IR A4 B g 2 2 rp
(HPV 16620 . HPV16FAME214)miRNA-138

=
1=

b3

#z 5 miRNA-138, miRNA-7205 % B RikEMERKFEEREZNX R

Tab.5 The relationship between miRNA-138, miRNA-720 and clinicopathological factors of cervical squamous cell carcinoma

Clinicopathological feature n - miRNA- 13 ASO - mlRNA_Zig
A Ct(miRNA-138) 2 P value ACt(miRNA-720) 27 P value
Agelyear 0.144 0.262
<40 8 13.992+1.671 5.129+1.324
40-50 24 14.333£1.939 6.389+3.859
50-60 31 13.046+2.243 5.608+3.661
=60 20 14.529+3.546 7.646+4.870
Stage 0.118 0.027
Ib 18 12.975+2.646 6.733+4.959
Ta 32 14.637+2.715 7.597+4.352
b 20 13.389+1.357 4.966+2.213 6.194
m-v 13 13.947+3.040 4.425+1.651 9.014
Diameter/cm 0.940 0.046
<4cm 44 13.847+2.303 5.471+2.878
> 4cm 39 13.889+2.824 7.190+4.736 0.304
Depth 0.980 0.285
>1/2 37 13.955+2.557 7.520+4.606
<1/2 21 13.973+2.739 6.223+3.993
Lymphatic metastasis 0.046 0.015
Negative 44 13.580+2.408 6.265+3.812
Positive 14 15.162+2.900 0.334 9.517+5.319 0.105
Vascular invasion 0.030 0.014
Negative 47 13.606+2.342 6.371£3.693
Positive 11 15.483+3.187 0.272 9.951+6.028 0.084
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FImiRNA-72011% #3565 4100% . miRNA-1387F
HPV 16 BH P 5 SR 41 A g 20 21 b 3R Ky
13.949+2.063, {EHPV 16BHVE ) 55 R 40 Mg
HA kK M13.338+3.716, ZR T4 1T

2.6 miRNA-138, miRNA-7204& 15 8%
T
2.6.1 miRNA—138%e 1k B Fm 547

5F X%F 1 i W ] Targetscan . miRwalk .

27 X (P>0.05); miRNA-7207EHPV 16FH7E e
F i R 20 B ZH T 387K 6.363+3.774,
TEHPV 16 B V5 0 5 AR 20 B 9 2H 2 b 3R 3k
KF-H5.877+4.477, ZRBIEGEITFE XL
(P>0.05, #6).

miRanda . Pictar 4T 44 S FHmiR-13811
LN R o 8 A EE F B A2 X, BRI
miRNAs/> T 53’ -UTRIY AT fEZE A H0 5, K
A 124 JE PR — B S mi R - 13 8 Y 1 JE [A]
7).

% 6 mIRNA-138, miRNA-7207EHPV16H/RA 1% S ek A N P i RIE

Tab. 6 The expression of miRNA-138 and miRNA-720 in cervical squamous cell carcinoma of HPV16 positive/negative

miRNA ACt HPV16(+) (n=62) ACtHPV16(-) (n=21) t value P value
miR-138 13.949+2.063 13.338+3.716 0.941 0.350
miR-720 6.363+£3.774 5.877+4.477 0.486 0.628
%= 7 miRNA-1383BEFE TN R R HIh8E
Tab.7 miRNA-138 predicted target genes and their function
miRNA Gene Function
This gene encodes a member of the Polycomb-group (PcG) family. PcG family members form multimeric
miR-138 EZH2 protein complexes, which are involved in maintaining the transcriptional repressive state of genes over
successive cell generations
miR-138 LYPLAI  Has depalmitoylating activity toward KCNMA1 and low lysophospholipase activity.
miR-138 ARHGEF3 It has been identified that genetic variation in this gene plays a role in the determination of bone mineral
density (BMD), indicating the implication of this gene in postmenopausal osteoporosis.
miR-138 CLNSIA Performs diverse functions including regulation of small nuclear ribonucleoprotein biosynthesis, platelet
activation and cytoskeletal organization.
. This protein is phosphorylated in response to various signals including UV irradiation and insulin signaling,
miR-138 EIF4EBPI resulting in its dissociation from eIF4E and activation of mRNA translation.
miR-138 GNAIL2 The encoded protein contains the guanine nucleotide binding site and is involved in the hormonal regulation
of adenylate cyclase
miR-138 LIMK] This protein is phosphorylated in response to various signals including UV irradiation and insulin signaling,
resulting in its dissociation from eIF4E and activation of mRNA translation.
miR-138 RHOC Overexpression of this gene is associated with tumor cell proliferation and metastasis.
The protein encoded by this gene is a serine/threonine kinase that regulates cytokinesis, smooth muscle
miR-138 ROCK2 contraction, the formation of actin stress fibers and focal adhesions, and the activation of the c-fos serum
response element. This protein, which is an isozyme of ROCK1 is a target for the small GTPase Rho.
The protein encoded by this gene is a sodium-phosphate symporter that absorbs phosphate from interstitial
miR-138 SLC20A41  fluid for use in cellular functions such as metabolism, signal transduction, and nucleic acid and lipid
synthesis.
miR-138 TERT Telomerase reverse transcriptase
miR-138 H2AFX This gene encodes a member of the histone H2A family, and generates two transcripts through the use of the

conserved stem-loop termination motif, and the polyA addition motif.

2.6.2 miRNA—72032 % B Tl 51

I _E iR 4 mi RN AL DA F ) o 3 =48
miRNA-72050 L], 44> B Tl 0 L PR 235 SR T
SEA A, targetscan Mk AimiRanda® i i

MR IEL R 22 X HE A S miRwalk M4k flimiRanda
D) - o ) 5 PR 5 SR AS HE S ARG SR
LTI 45 R B oR, EZH2 JymiRNA-7205
miRNA- 1382 [ 42 5L R (£:8)
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Tab.8 miRNA-720 predicted target genes and their function

miRNA Gene Function
. The protein mediates anti-apoptotic effects of nerve growth factor by activating nuclear phosphoinositide 3-kinase.
miR-720 AGAP2 - . ! .
It is overexpressed in cancer cells, and promotes cancer cell invasion.
The protein contains thyroglobulin type-1, follistatin-like, and calcium-binding domains, and has
miR-720 SPOCK?2  glycosaminoglycan attachment sites in the acidic C-terminal region. Three alternatively spliced transcript variants

that encode different protein isoforms have been described for this gene.
The protein encoded by this gene is a member of the fibroblast growth factor (FGF) family, and possess broad

miR-720 FGFI14  mitogenic and cell survival activities, and are involved in a variety of biological processes, including embryonic
development, cell growth, morphogenesis, tissue repair, tumor growth and invasion.
miR-720 HNRNPA2BI These proteins are associated with pre-mRNAs in the nucleus and appear to influence pre-mRNA processing and
other aspects of mRNA metabolism and transport.
The protein encoded by this gene is an RNA-binding protein that regulates pre-mRNA splicing, export of mRNAs
miR-720 OKI from the nucleus, protein translation, and mRNA stability. The encoded protein is involved in myelinization and
oligodendrocyte differentiation and may play a role in schizophrenia
miR-720 FOXGI  The encoded protein, which functions as a repressor, may play a role in brain development.
miR-720 ACVRIB This protein is a type I receptor which is essential for signaling. Mutations in this gene are associated with
pituitary tumors.
miR-720 DNMT34 This gene encodes a DNA methyltransferase that is thought to function in de novo methylation, rather than
maintenance methylation.
miR-720 EPHB2 Ephrin receptors and their ligands, the ephrins, mediate numerous developmental processes, particularly in the
nervous system.
miR-720 LATS?2 This gene encodes a serine/threonine protein kinase belonging to the LATS tumor suppressor family.
This gene, a Kirsten ras oncogene homolog from the mammalian ras gene family, encodes a protein that is
miR-720 KRAS a member of the small GTPase superfamily. The transforming protein that results is implicated in various
malignancies.
. The protein encoded by this gene belongs to the highly conserved cyclin family, whose members are characterized
miR-720 CCND?2 . STat A .
by a dramatic periodicity in protein abundance through the cell cycle.
The protein is a member of the MRE11/RADS50 double-strand break repair complex which consists of 5 proteins.
miR-720 NBN This gene product is thought to be involved in DNA double-strand break repair and DNA damage-induced
checkpoint activation.
miR-720 ENAM The protein is involved in the mineralization and structural organization of enamel. Defects in this gene result in
amelogenesis imperfect type 1C.
This gene encodes a member of the Polycomb-group (PcG) family. PcG family members form multimeric protein
miR-720 EZH2? complexes, which are involved in maintaining the transcriptional repressive state of genes over successive cell
generations.
miR-720 AMLX Mutations in this gene cause X-linked amelogenesis imperfecta. Alternative splicing results in multiple transcript
variants encoding different isoforms.
. This gene have been associated with Creutzfeldt-Jakob disease, fatal familial insomnia, Gerstmann-Straussler
miR-720 PRNP . ) . ;
disease, Huntington disease-like 1, and kuru.
miR-720 CALBI  Its is a calcium-binding protein belonging to the troponin C superfamily.
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