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Abstract. - OBJECTIVE: The aim of current
study was to assess the association between
miR-142-3p expression and the prognosis of pa-
tients with cervical cancer.

PATIENTS AND METHODS: Quantitative re-
al-time polymerase chain reaction (qRT-PCR)
was performed to assess the expression lev-
el of miR-142-3p in cervical cancer tissues and
matched normal tissues. Then, statistical anal-
ysis was performed to determine the associa-
tions of miR-142-3p expression with the clinical
features and the prognosis of cervical cancer.

RESULTS: Significantly lower levels of miR-
142-3p was observed in the cervical cancer tis-
sue, compared with the adjacent normal cervi-
cal tissue from the same patient (p < 0.05). Low
miR-142-3p expression level was significantly as-
sociated with advanced FIGO stage (p = 0.002),
lymph node metastasis (p = 0.005), and depth of
cervical invasion (p = 0.006). Furthermore, Ka-
plan-Meier survival analysis demonstrated that
patients with low miR-142-3 expression had poor-
er overall survival and progression-free survival
(p < 0.001, respectively). The univariate propor-
tional hazard model suggested that FIGO stage,
lymph node metastasis, depth of cervical inva-
sion and miR-142-3p expression level were prog-
nostic predictors. Finally, Multivariate survival
analysis also confirmed that miR-142-3p could be
an independent prognostic marker for both over-
all survival and progression-free survival.

CONCLUSIONS: MiR-142-3p may be a poten-
tial novel biomarker that predicts prognosis in
cervical cancer.
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Introduction

Cervical carcinoma is one of the most com-
mon malignant tumors and fourth most frequent
cause of cancer death in the female reproduc-

tive system'?. Despite significant improvements
in screening, diagnosis, and therapy of cervical
cancer over the past decade, the prognosis of ad-
vanced patients generally remains poor, because
tumor recurrence and metastasis frequently occur
in patients with advanced cancer’. Therefore, the
identification of new accurate biological markers
for diagnosis and prognosis are urgently required.

MicroRNAs (miRNAs) are small, endoge-
nous, noncoding RNAs of approximately 22 nt
that regulate the expression of target mRNA by
binding to 3’-untranslated regions®. Due to their
widespread regulation on protein-coding genes,
miRNAs regulates many important biological
processes, such as tumorigenesis, inflammation,
and development™®. Growing evidences show that
miRNAs usually promotes or suppress tumor
progression, metastasis depending on the cell
type or their target genes”'’. For instance, Li et
al'' showed that miR-138 functioned as a tumor
suppressive effect in cervical cancer. They con-
firmed that miR-138 suppressed proliferation of
cervical cancer cells by targeting c-Met. On the
other hand, Xu et al'?reported that miR-21 served
as a tumor promoter in cervical cancer. They
further showed that miR-21 could promote the
proliferation, migration, and invasion in cervical
cancer cells via inhibiting the PTEN expression.
The above finding highlighted the important role
of miRNAs in tumors including cervical cancer.

Recently, it was reported that miR-142-3p was
significantly downregulated in several tumors,
such as hepatocellular carcinoma', acute myeloid
leukemia'*, and colon cancer'>. However, clinical
significance and prognostic value of miR-142-3p
in cervical cancer have not been reported previ-
ously. Thus, the aim of this work was to inves-
tigate the clinical significance of miR-142-3p in
cervical cancer.
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Patients and Methods

Patients and Tissue Samples

This study was conducted on a total of 173 cer-
vical cancer samples, which were histopatholog-
ically and clinically diagnosed at the Qilu Hos-
pital of Shandong University from 2008 to 2012.
Patients with cervical cancer were treated with
radical hysterectomy, but none of them received
chemotherapy. Medical records were obtained
to review patient data including age, tumor size,
Histologic grade, FIGO stage, lymph node me-
tastasis, depth of cervical invasion. All samples
were confirmed by a senior pathologist and were
staged according to the Federation International
of Gynecology and Obstetrics (FIGO) staging
system for cervical cancer. The characteristics
of all patients are listed in Table . Prior patient’s
consent and approval from the Institute Research
Ethics Committee were obtained.

RNA Isolation, Quantitative Real-Time
RCR (gRT-PCR)

Total RNA was extracted from surgical
specimens using Trizol reagent (Invitrogen,
Carlsbad, CA, USA). The purity of RNA was
detected by Spectrophotometer 260/280. Then
1 ug of RNA was reverse transcribed to cDNA.
Real-time PCR was performed in triplicate
using QuantiFast SYBR Green PCR kit (Su-
zhou, Jiangsu, China) with a Bio-Rad C1000
Thermal Cycler. The primers selected were as

follows: miR-142-3p, forward primer, 5’-CG-
CCGTGTAGTGTTTCCTAC-3’, reverse primer:
5>-CAGTGCAGGGTCCGAGGT-3’; A common
universal reverse primer and U6 was used as an
endogenous standard. For quantitation, the com-
parative ACt method was used.

Statistical Analysis

Statistical analyses were performed using SPSS
18.0 (SPSS Inc., Chicago, IL, USA) or Prism 5.0
(GraphPad Software, La Jolla, CA, USA) software.
The difference between two groups was analyzed
by students’ t-test. The statistical significance of
the correlations between miR-142-3p expression
and the clinicopathologic features were analyzed
using the Chi-square test. Survival time was calcu-
lated from the date of CRC diagnosis to the date of
death or last follow-up. For survival analysis, Ka-
plan-Meier curve was generated with the log-rank
test. Moreover, the prognostic significance of miR-
142-3p was valued by Cox regression analysis.
The difference was considered to be statistically
significant when the p-value was less than 0.05.

Results

Expression Level of miR-142-3p
is Down-requlated in Cervical
Cancer Patients
To determine whether miR-142-3p expression
was changed in human cervical cancer, RT-qPCR

Table I. Association between miR-142-3p and clinicopathological parameters of cervical cancer.

miR-142-3p expression
Clinicopathological features Total Low High P
Age 0.769
<45 65 31 34
>45 108 54 54
Tu mor size (cm) 0.518
<4.0 63 33 30
>4.0 110 52 58
Histologic grade 0.917
Gl +G2 76 37 39
G3 97 48 49
FIGO stage 0.002
Ib-1Ia 88 33 55
[Ib-IlIa 85 52 33
Lymph node metastasis 0.005
No 121 51 70
Yes 52 34 18
Depth of cervical invasion 0.006
<2/3 130 56 74
>2/3 43 29 14
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Figure 1. Expression of miR-142-3p is decreased in
cervical cancer tissues compared with normal cervical
tissues (p < 0.001).

was performed using 173 paired cervical cancer
tissues and adjacent normal tissues. As shown in
Figure 1, the results showed that miR-142-3p was
significantly down-regulated in cervical cancer
tissues compared to normal adjacent cervical
tissues (p < 0.001).

Correlation of miR-142-3p
Expression in Cervical Cancer with
Clinicopathological Features

Next, We analyzed the correlation between the
miR-142-3p expression and various clinicopatho-
logical factors of the cervical cancer patients. Pa-
tients with above average miR-142-3p expression
were assigned to the high expression group, and
patients with below average miR-142-3p expres-
sion were assigned to the low expression group.
As shown in Table II, the data showed that low
miR-142-3p expression level was significantly as-
sociated with advanced FIGO stage (p = 0.002),
lymph node metastasis (p = 0.005), and depth of
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Figure 2. The S-year overall survival rate of cervical
cancer patients with high-miR-142-3p expression was
significantly higher than that of those patients with low-
miR-142-3p expression (p < 0.001).

cervical invasion (p = 0.006). However, there was
no significant difference in age, tumor size and
histologic grade (all p > 0.05).

Low miR-142-3p Expressions Correlated
with Poor Prognosis in Cervical Cancer
Survival data were obtained from 173 cervi-
cal cancer patients with median follow-up time
of 21 months ranging from 3 to 60 months.
From the Kaplan-Meier survival curves, we
found that patients with low expression of miR-
142-3p had poorer overall survival (p < 0.001)
and progression-free survival (p <0.001) com-
pared with those with the high miR-142-3p

group.

Table Il. Univariate analysis of prognostic parameters in patients with cervical cancer by Cox regression analysis.

Overall survival Progression-free survival

Variable RR P RR P
Age >45 vs. <45 1.318 0.327 1.126 0.342
Tumor size (cm) < 4.0 vs. > 4.0 1.126 0.311 0.922 0.351
Histologic grade G1 + G2 vs. G3 1.149 0.216 1.028 0.237
FIGO stage Ib-Ila vs. [Ib-I1la 2.879 0.006 2.673 0.014
Lymph node metastasis No vs. Yes 3.236 0.004 2.894 0.008
Depth of cervical invasion < 2/3 vs. >2/3 3.563 0.003 2.955 0.007
miR-142-3p expression Low vs. High 3.236 0.002 2.762 0.004
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Figure 3. The 5-year progression-free survival rate of
cervical cancer patients with high-miR-142-3p expression
was significantly higher than that of those patients with
low-miR-142-3p expression (p < 0.001).

In the univariate survival analysis, FIGO stage
(p =0.006 and p = 0.014), lymph node metastasis
(p = 0.004 and p = 0.008), Depth of cervical in-
vasion (p = 0.003 and p = 0.007) and miR-142-3p
expression (p = 0.002 and p = 0.004) were signif-
icant adverse prognostic factors for overall sur-
vival and progression-free survival, respectively
(Table II). Notably, multivariate analysis results
revealed that miR-142-3p expression (p = 0.001
and p = 0.002) was an independent prognostic
factor for overall survival and progression-free
survival (Table III).

Discussion

MiRNA has been identified as important de-
velopmental regulators, and their aberrant ex-
pression may play a critical role in clinical out-
come's, Growing miRNAs were confirmed as

independent prognostic biomarkers for cervical
cancer, such as miR-335", miR-664'%, and miR-
1246". A previous study showed that miR-142-3p
expression levels in cervical cancer tissues were
significantly downregulated, and over-expression
of miR-142-3p inhibits cell proliferation and inva-
sion of cervical cancer cells by targeting FZD7,
suggesting that miR-142-3p may serve as a tumor
suppressor cervical cancer. In the present, we
focus the prognostic value of miR-142-3p in pa-
tients with cervical cancer. Firstly, we detected
miR-142-3p expression in 173 cervical cancer
tissues and normal cervical tissues. We found that
MiR-142-3p expression is significantly down-reg-
ulated in cervical cancer tissues compared with
normal controls. Next, we analyzed the associ-
ation between miR-142-3p expression and clin-
icopathologic variables. The data showed that
low miR-142-3p expression level was significant-
ly associated with advanced FIGO stage, lymph
node metastasis, and depth of cervical invasion,
suggesting miR-142-3p may play a positive ef-
fect in the progression of cervical cancer. More-
over, to explore the effect of miR-142-3p in the
prognosis of cervical cancer, we performed the
Kaplan-Meier method. Our findings showed that
low miR-142-3p levels in cervical cancer were
associated with shorter overall survival and pro-
gression-free survival. At last, the univariate and
multivariate analysis revealed that low expres-
sion of plasma miR-142-3p was an independent
predictor of overall survival and progression-free
survival. Taken together, our findings revealed
that decreased miR-142-3p could be a promising
biomarker for predicting poor survival in cervical
patients.

MiR-142-3p has been reported to play critical
effect in various tumors. For instance, Wu et al'
reported that overexpression of miR-142-3p sup-
pressed colony formation, migration, and inva-
sion in hepatocellular carcinoma cell by regulat-
ing RACI. Shen et al"® found that the miR-142-3p
was markedly decreased in colon cancer speci-
mens, and its over-expression could inhibited the

Table I1l. Multivariate analysis of prognostic parameters in patients with cervical cancer by Cox regression analysis.

Overall survival Progression-free survival

Variable RR P RR P
FIGO stage Ib-IIa vs. IIb-IIIa 2.562 0.003 2.267 0.016
Lymph node metastasis No vs. Yes 2.983 0.002 2.633 0.005
Depth of cervical invasion < 2/3 vs. >2/3 3.125 0.001 2.673 0.005
miR-142-3p expression Low vs. High 2.842 0.001 2.531 0.002
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growth of colon cancer cells by downregulation
of CD133, Lgr5, and ABCG2. Schwickert et al?®
showed that miR-142-3p suppressed breast cancer
cell invasiveness by targeting of WASL. More
important, a previous study by Cao et al*' showed
that miR-142-3p inhibits breast, lung and cervical
cell proliferation by directly regulating CDC25C
expression. All these results revealed the critical
effect of miR-142-3p in tumors. Thus, we hypoth-
esized that miR-142-3p may be associated with
the prognosis of cervical cancer patients. As our
above results, we conformed our thought. How-
ever, further studies were needed to elucidate the
mechanisms underlying miR-142-3p regulating
cervical cancer pathogenesis.

Conclusions

We observed that miR-142-3p performs an
essential function in cervical cancer pathogenesis
and can serve as a novel prognostic marker of
cervical cancer.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) Torre LA, Brar F, SieGeL RL, FerLAY J, LORTET-TIEULENT
J, JemaL A. Global cancer statistics, 2012. CA Can-
cer J Clin 2015; 65: 87-108.

2) Kamangar F, Dores GM, Anperson WF. Patterns
of cancer incidence, mortality, and prevalence
across five continents: defining priorities to re-
duce cancer disparities in different geographic re-
gions of the world. J Clin Oncol 2006; 24: 2137-
2150.

3) BeHtasH N, MeHrpAD N. Cervical cancer: screening
and prevention. Asian Pac J Cancer Prev 2006; 7:
683-686.

4) BIEWENGA P, VAN DER VELDEN J, MoL BW, StaLrers LJ,
ScHitTHUIs MS, vAN DER STeeG JW/, BurGcer MP, Buist
MR. Prognostic model for survival in patients with
early stage cervical cancer. Cancer 2011; 117:
768-776.

5) Jewastorulu E, FAFLIORA E, PLoTA A, BABALIS V, BARTsO-
kas C, PouLas K, PLotas P. Knowledge, behaviours
and attitudes regarding HPV infection and its pre-
vention in female students in West Greece. Eur
Rev Med Pharmacol Sci 2016; 20: 2622-2629.

6) Sterani G, Stack FJ. Small non-coding RNAs in an-
imal development. Nat Rev Mol Cell Biol 2008; 9:
219-230.

2350

7) GarzoN R, Marcucal G. Potential of microRNAs for
cancer diagnostics, prognostication and therapy.
Curr Opin Oncol 2012; 24: 655-659.

8) Bartee DP. MicroRNAs: genomics, biogenesis,
mechanism, and function. Cell 2004; 116: 281-
297.

9) ZHanG B, Pan X, Coss GP, AnpersoN TA. microRNAs
as oncogenes and tumor suppressors. Dev Biol
2007; 302: 1-12.

10) WAanNG LQ, ZHANG Y, YaN H, Liu KJ, ZHAnG S. MicroR-
NA-373 functions as an oncogene and targets
YOD1 gene in cervical cancer. Biochem Biophys
Res Commun 2015; 459: 515-520.

11) LB, Yang XX, Wana D, Ji HK. MicroRNA-138 inhib-
its proliferation of cervical cancer cells by target-
ing c-Met. Eur Rev Med Pharmacol Sci 2016; 20:
1109-1114.

12) Xu J, Znang W, Lv Q, Zru D. Overexpression of
miR-21 promotes the proliferation and migration
of cervical cancer cells via the inhibition of PTEN.
Oncol Rep 2015; 33: 3108-3116.

13) Wu L, Cai C, WanG X, Liu M, Li X, Tang H. MicroR-
NA-142-3p, a new regulator of RAC1, suppresses
the migration and invasion of hepatocellular car-
cinoma cells. FEBS Lett 2011; 585: 1322-1330.

14) WAaNG F, WANG XS, YanG GH, ZHal PF, Xiao Z, XA LY,
CHEN LR, WANG Y, WaNG XZ, BI LX, Liu N, Yu Y, Gao
D, Huana BT, WaNG J, ZHou DB, GonG JN, ZHao HL,
Bi XH, Yu J, ZnanG JW. miR-29a and miR-142-3p
downregulation and diagnostic implication in hu-
man acute myeloid leukemia. Mol Biol Rep 2012;
39: 2713-2722.

15) SHEN WW, Zenc Z, Znu WX, Fu GH. MiR-142-3p
functions as a tumor suppressor by targeting
CD133, ABCG2, and Lgr5 in colon cancer cells. J
Mol Med (Berl) 2013; 91: 989-1000

16) Osaba H, TakanasHi T. MicroRNAs in biological
processes and carcinogenesis. Carcinogenesis
2007; 28: 2-12.

17) Wane C, Jiang T. MicroRNA-335 represents an in-
dependent prognostic marker in cervical cancer.
Tumour Biol 2015; 36: 5825-5830.

18) ZHanGg YX, QN LL, Yang SY. Down-regulation of
miR-664 in cervical cancer is associated with
lower overall survival. Eur Rev Med Pharmacol
Sci 2016; 20: 1740-1744.

19) YanG Y, X YJ, Xu Q, CHeNn JX, SHAN NC, ZHANG Y.
Down-regulation of miR-1246 in cervical cancer
tissues and its clinical significance. Gynecol On-
col 2015; 138: 683-688.

20) ScHwiICKERT A, WEGHAKE E, BRUGGEMANN K, ENGBERS A,
BrinkmANN BF, Kemper B, SeGGewiss J, Stock C, EBNET
K, KieseL L, RiIETHMULLER C, GoTTE M. microRNA miR-
142-3p inhibits breast cancer cell invasiveness by
synchronous targeting of WASL, integrin alpha V,
and additional cytoskeletal elements. PLoS One
2015; 10: e0143993.

21) Cao XC, Yu Y, Hou LK, Sun XH, GE J, ZHANG B,
WanG X. miR-142-3p inhibits cancer cell prolifer-
ation by targeting CDC25C. Cell Prolif 2016; 49:
58-68.



