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MiR-101 affects proliferation and apoptosis of
cervical cancer cells by inhibition of JAK2
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Abstract. — OBJECTIVE: JAK2 expression
and dysfunction play a role in tumor pathogene-
sis. Bioinformatics analysis revealed a targeted
binding site between miR-101 and the 3-UTR of
JAK2 mRNA. This study investigated the role of
miR-101 in regulating JAK2 expression and af-
fecting the proliferation and apoptosis of cervi-
cal cancer cells.

PATIENTS AND METHODS: The tumg
sues and adjacent tissues of patients wj
vical cancer were collected. The express
miR-101 and JAK2 was detected by qR
The dual luciferase reporter gene assay

incidence rate is second only
ing second in female malig-
a serious threat to the lives
2,3
kinase (JAK)-signal transducer
ad_activator of transcription (STAT) signaling
y widely expressed in various tissues
d cells, and the abnormal activation of JAK-
dated the targeting relationship between STAT signaling pathway is associated with the
101 and JAK2. The cervical can occurrence, progression, metastasis and drug re-
were cultured in vitro, and di i sistance of various tumors*’. JAK2, an important
gir::gf ?Jrl'\ng‘alﬁ: 31_ Jm'(rg' ; reg_ulato'r of the JAK-STAT3 signaling pathway, is
ern blot, cell apoptosis a s1gna11n‘zgI pathway kinase that plays an import-
ant role in activating the JAK-STAT signaling
pathway. A number of studies®'® have shown that
the abnormal expression and function of JAK2
play an important regulatory role in the occur-
rence and progression of various tumors such as
breast cancer, liver cancer and gastric cancer.
MicroRNA is an endogenous non-coding
small-molecule single-stranded RNA in eukary-
otes with a length of about 22-25 nucleotides,
which binds to the 3’-UTR of the target gene
i cells, reduced cell mRNA by com.ple.rn.eptary pairing,.resulti'ng in
d cell apoptosis. degradation or inhibition of translation. MicroR-
decrease of miR-101 ex- NAs that regulate the expression of target genes,
rease of JAK2 expression which account for 1% of human genes, regulate
al cancer, while the increase  the expression of more than 1/3 human genes'.
gl expression can inhibit the prolifera- Several studies have found that miR-101 is an im-
e the apoptosis of cells by inhib-
2 the expression of JAK2. portant tumor suppressor gene that plays a role as
a tumor suppressor gene in the development and
Words: _ progression of various tumors of gastric cancer,
01, JAK2, Cervical cancer. bladder cancer and prostate cancer'*!'*. A number
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of studies have shown that the decreased expres- Cell Culture

sion of miR-101 is associated with the occurrence HcerEpic, HeLa, and Caski cells were
and progression of cervical cancer'™'. Bioin- in RPMI-1640 medium containing 14
formatics analysis revealed a targeted binding a 37°C 5% CO, cell culture incubg

site between miR-101 and the 3’-UTR of JAK2 cells were over, 0.125% trypsig
mRNA. This study was to detect the expression performed to collect the cells fé
profiles of miR-101 and JAK?2 in tumor tissues culture at a ratio of 1:4 to 1:3.
and paracancerous tissues of cervical cancer pa-
tients, and investigate whether miR-101 regulates
JAK?2 expression and affects cell proliferation
and apoptosis of cervical cancer cells.

Patients and Methods

Patients

Thirty-six patients with cervical cancer who
were treated in our hospital from April 2018 to
September 2018 were enrolled. The specimens
of cervical cancer tissue confirmed by histo-
pathological examination were collected and the
paracancerous tissues which were located at least
2 cm away from the tumor were collected as a
control. This study was approved by the Ethics
Committee of our hospital and informed co
were obtained from all patients.

reagent, and cultured for 48
uring the relative luciferase
the Dual-Luciferase Report-
1t instructions.

Transfection and Grouping

i cells cultured in vitro were divid-
into two transfection groups: miR-NC trans-
fection group and miR-101 mimic transfection
group. The general procedure for transfection
was to dilute Lipofectamine 2000, miR-NC, miR-
101 mimic with Opti-MEM. After incubation for
5 min at room temperature, gently mixing Lip
2000 with miR-NC and miR-101 mimic for 20
min incubation at room temperature followed by
addition of the transfectants to the cell culture
medium. After 72 hours of culture, cells were
collected for analysis.

Main Reagents and Materials

bco (Grand
gvine Serum

serum medium pur
Island, NY, USA);

gRT-PCR Detection of Gene Expression

The RNA was extracted using TRIzol re-
agent, and the relative expression of the gene
was detected by one-step qRT-PCR using Trans-
Script Green One-Step qRT-PCR SuperMix in
the 20 pL reaction system including: 1 pg of
Template RNA, 0.2 uM of pre-primer, 0.2 uM
of post-primer, 10 pL of 2xTransStart Tip Green
qPCR SuperMix, 0.4 puL of One-Step RT En-
zyme Mix, 0.4 puL of Passive Reference Dye II,
’ and RNase-free water. The qRT-PCR reaction

rove, PA, USA); pMIR plasmid Purchased from conditions were: 45°C, 5 min; 94°C, 30 s; (94°C,
nosha Youbao Bio (Changsha, China); Du- 5's; 60°C, 30 s) x 40 cycles, and gene expression
Merase Reporter Assay System was pur- was detected on a Bio-Rad CFX96 Real-time
from Promega (Madison, WI, USA). PCR instrument (Hercules, CA, USA).
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Western Blot

The cells were lysed by SDS lysate, and the total
protein was extracted. After boiling at 100 °C for
5 min, the protein concentration was determined
by BCA method. 40 pg protein was separated
by 10% sodium dodecyl sulphate-polyacrylamide
gel electrophoresis (SDS-PAGE) separation gel
and 5% concentrated gel, transferred to the poly-
vinylidene difluoride (PVDF) membrane (300
mA, 100 min), blocked with 5% skim milk pow-
der at room temperature, and incubated with the
primary antibody at 4°C overnight (the dilution
ratios of JAK2, p-JAK?2, and B-actin were 1:2000,
1:800, 1:8000, respectively). After washing times
with PBST, the membrane was incubated with the
horseradish peroxidase (HRP)-labeled secondary
antibody (1:10000 dilution) at room temperature
followed by washing the membrane 3 times with
PBST, addition of ECL luminescent solution for
1-3 min, exposing and developing.

Flow Cytometry Detection of Apoptosis

The two miR-NC and miR-101 mimic trans-
fected cells were collected by trypsinization and
resuspended in 100 pL. Annexin V Binding
fer according to the instructions follo
addition of 5 pL FITC Annexin V and 10
After incubation for 15 min at room tempera
400 pL Annexin V Binding Buffer was adde®
stop the reaction and cell apoptosiga

Statistical analysis of the data was performed
o SPSS 18.0 software (SPSS Inc., Chicago,

as mean = standard deviation (SD). The compari-
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son between the measurement data of two groups
was performed by Studen’s #-test. The difiass

A Targeting Rel.
MiR-101 andJ .

compared to miR-
transfected cells, while transfection miR-NC
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w
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Figure 1. There is a targeting relationship between miR-
101 and JAK2 mRNA. (4) Schematic diagram of the site of
action between miR-101 and the 3’-UTR of JAK2 mRNA;
(B) Dual luciferase gene reporter assay. *Represents p <
0.05 compared to miR-NC.
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Figure 2. Abnormal expression of miR-101 and JAK?2 in cervical cancer. (4) qRT-PCR
poai es. *Represents p < 0.05

cervical cancer tissues; (B) QRT-PCR detection of JAK2 mRNA expres, cervical canc
compared to the two groups.

Abnormal Expression of MiR-101 and i 1 and Increased JAK2
JAKZ in Cervical Cancer jon i rvical Cancer Cells

The results of qRT-PCR showed that the RT-PCR showed that the ex-
expression of miR-101 was significant i -101 was significantly decreased
creased in tumor tissues of patients wi gd the expression of JAK2 mRNA was signifi-
vical cancer compared with adjacent t cased in HelLa and Caski cells com-

(p <0.05) (Figure 2A), while the expressid
JAK2 mRNA was significantly increased
0.05) (Figure 2B).

cells (p <0.05) (Figure 3A). Western blot analysis
showed that the expression of JAK2 and p-JAK2

A

™ HcerE

Relative level

in cervical cancer cells. *Represents p < 0.05 compared to HeerEpic cells.
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protein in HeLa and Caski cells was significantly
higher than those in normal cervical epithelial
HcerEpic cells (Figure 3B).

Increased MiR-101 Inhibits JAK2
Expression and Proliferation of Cervical
Cancer Cells, Induces Cell Apoptosis

The qRT-PCR assay showed that miR-101
mimic transfection significantly up-regulated the
expression of miR-101 in Caski cells compared
to the miR-NC group (p < 0.05) (Figure 4A), re-
sulting in a significant decrease in JAK2 mRNA
expression (Figure 4A). Western blot analysis
showed that the expression of JAK2 and p-JAK2
protein in Caski cells was significantly decreased
in miR-101 mimic transfection group compared
with miR-NC group (p < 0.05) (Figure 4B). Flow
cytometry analysis showed that transfection of
miR-101 mimic significantly increased apoptosis
in Caski cells (Figure 4C) and attenuated cell
proliferation (Figure 4D).

Discussion

The JAK-STAT signaling pathway is
expressed in various tissues and cells, and
volved in the regulation of various biologica
cesses such as cell survival, proliferation, ¢
apoptosis, migration and invasionz
activation of JAK-STAT sig
related to the occurrence,
sis and resistance of seveyg

pathway, is a signali
an important role i
STAT signaling
binding, the r
heterodimer

form a hom&gous or
te the JAK2 kinase,

s its hydroxytyrosine.
dissociated from the re-

to the nucleus, where it acts
fragments, and regulates gene
¥nd expression'®?’. Several stud-
124 have shown that the abnormal expression
RiR-101 is related to the occurrence, progres-
3d metastasis of various tumors such as

lung cancer, gastric cancer and pancreatic cancer.
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This study investigated whether miR-101 plays a
role i in regulatmg JAK2 expresswn and g

tosis of cervical cancer cells.

Analysis of the clinical samp
showed that compared with
miR-101 expression in ceryical

of JAK2 was significa
with normal cervica
miR-101 expression
Caski cells was signi

The results
expression

enc reporter assay
of miR-101 mimic signiﬁcantly reduced the

d no significant effect on the
se activity of pMIR-JAK2-MUT
osfected HEK293T cells, revealing the target-
pry relationship between miR-101 and
AK2 mRNA. In the study of the relationship
between miR-101 and cervical cancer, Huang
et al*® found that the expression of miR-101 in
cervical cancer HeLa cells was significantly ab-
normal, and overexpression of miR-101 in HelLa
cells inhibits cell proliferation, attenuates cell in-
vasion, and induces apoptosis through inhibiting
the expression of COX-2. Jiang et al'> observed
that compared with normal cervical mucosa tis-
sue, miR-101 expression in cervical cancer pa-
tients is significantly reduced. In addition to
tumor tissue, the expression of miR-101 was
decreased in peripheral blood of cervical cancer
patients, and was associated with FIGO clini-
cal stage and lymph node metastasis. Compared
with those with higher expression of miR-101,
the survival rate and prognosis of patients with
lower miR-101 expression were lower and worse.
Lin et al* detected that miR-101 expression was
abnormal in tumor tissues of cervical cancer pa-
tients compared with the control by using gene
expression microarray and RT-PCR. LNA-ISH
further showed that the positive rate of miR-101
expression in cervical mucosa was 80%, while
the positive rate of miR-11 expression in cervical
cancer tissues was only 8%, and the positive rate
of target gene COX-2 was significantly increased.
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ed miR-101 inhibits JAK2 expression and proliferation of cervical cancer cells, induces apoptosis.
qRT-PCR detection of miR-203, JAK2 mRNA expression; (B) Western blot analysis of JAK2, p-JAK2 protein
ression; (C) flow detection of apoptosis; (D) flow detection of cell proliferation. * represents p < 0.05 compared to
iR-NC group.
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Liu et al*” demonstrated that miR-101 expression
was significantly decreased in cervical cancer
tissues compared with normal cervical tissues. In
this study, miR-101 expression was significantly
decreased in cervical cancer tissues and tumor
cells, indicating that miR-101 plays a role as a
tumor suppressor gene in the pathogenesis of
cervical cancer, which was consistent with Jiang
et al”® and Lin et al*.

Further studies showed that transfection of
miR-101 mimic significantly reduced the ex-
pression of JAK?2 and p-JAK2 in cervical cancer
Caski cells, which significantly attenuated cell
proliferation and increased cell apoptosis. In the
study of the relationship between miR-101 and
the biological effects of cervical cancer cells,
Liang et al'® showed that there is a targeted
regulatory relationship between miR-101 and
Fos gene in cervical cancer HeLa cells, overex-
pression miR-101 can block the G1/S phase of
the cell cycle by inhibition of Fos expression.
Lin et al*® observed that miR-101 plays a role
as a tumor suppressor gene in cervical cancer.
Overexpression of miR-101 in cervical cancer
SiHa cells can inhibit cell proliferation, rgd
cell invasion and increase cell apoptosis
hibition of COX-2 gene expression. Liu

to cervical cancer. The g
could inhibit the prolifer8
cells and decrease
igenicity in anim

Conclusions
e showed that the decrease of miR-101 ex-

p and the increase of JAK2 expression
play a'role in cervical cancer, while the increase
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of miR-101 expression can inhibit the prolifera-
tion of cells and promote the apoptosis of
inhibiting the expression of JAK2.
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