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Abstract

Objective: To detect the expression of miR-362-3p in gallbladder cancer and its functions.

Methods: The expressions of miR-362-3p in the surgical specimens from 44 gallbladder cancer patients were
determined by qRT-PCR, and the relations of miR-362-3p expression with clinicopathological characteristics and
prognosis of the patients were analyzed. In gallbladder cancer cells after transfection with miR-362-3p mimics,
the changes in proliferation, migration and invasion were examined by MTT colorimetry, wound healing assay,
and Transwell assay respectively. The target gene of miR-362-3p was analyzed by bioinformatics analysis and dual
luciferase reporter gene assay, and then was verified through recovery tests.

Results: The expression of miR-362-3p was significantly decreased in gallbladder cancer tissue compared with
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tumor adjacent tissue (P<0.05). The decreased miR-362-3p expression was significantly associated with tumor
TNM stage, lymph node metastasis and distant metastasis (all P<0.05). The overall survival rate in patients
with low miR-362-3p expression was significantly lower than that in patients with high miR-362-3p expression
(P<0.05). The abilities of proliferation, migration and invasion were significantly reduced in gallbladder cancer
cells after transfection with miR-362-3p mimics (all P<0.05). Nemo like kinase (NLK) was found potentially to
be the target gene of miR-362-3p. After transfection with NLK overexpression vectors, the above effects exerted
by miR-362-3p mimics in gallbladder cancer cells were significantly reversed (all P<0.05).

Conclusion: The expression of miR-362-3p is down-regulated in gallbladder cancer, and the down-regulated
miR-362-3p expression may reduce the inhibition on its target gene NLK, and thereby promote the proliferation,
migration and invasion of gallbladder cancer cells.

Gallbladder Neoplasms; MicroRNAs; Protein Kinases; Cell Proliferation; Neoplasm Invasiveness

CLC number: R735.8

JiEE ) (gallbladder cancer ) St HiE & 5t i
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16 °C 30 min, 42 °C 30 min, 72 C 10 min, -20 °C
PRAF . SO BPCRIY Z5F K : 98 °C 10 min,
BJ598 °C 10 s, 60 C 30 s, 72°C 30 s, 404
E¥ . AmiR-362-3p #5149 : 5'-AAC ACA CCT
ATT CAA GGA TTC A-3', T4 . #H59;
LLAUG6KN/NRNA (U6) ANZ, U6 LS.
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I R E I R AR IE R O R, LA 74 FrKaplan-
MeieriE 8 miR-362-3p 3 ik /K - 5 JH 3 g 8 7
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T ENM . P<0.0SHL N ZERAH G # 5 L.

2.1 miR-362-3p FERE T FAFE 55 H R W R IBFHE

qRT-PCREZM 25 R 7%, miR-362-3p7E/H
8955 A1 SR AH N 98 55 A 200 AH X 2R 5K 4 i Ol
0.47 +0.21H11.36 £ 0.45, Gl Hr &K ¥, miR-
362-3pfE I3 95 4 210 &3k & B B A% T E 5 4l
41, ZRASITFEEX (P<0.05) (K1) .
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Figure 1 The expression characteristics of miR-362-3p in
gallbladder cancer tissues and corresponding adjacent

tissues
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2.2 miR-362-3p MFxiX 5T E E L I KK E
HIEZ B X R
PimiR-362-3p Rk & F¥E (1.36) NH,

440 0 B 95 B H > MIKER B miR-362-3pd K

R EmiR-362-3p4l, HPKEikmiR-362-3p

HA25H B E, HEXMIR-362-3pd A 196 &

o KFEmiR-362-3p 5 HAEETNM 1 | e

SRR LOm b EE R W A O¢ (JP<0.05) , M5

AR MRS RN RIS A Tk (B

P>0.05) (1) .

&1 miR-362-3p Rik 5 A8 EFE B & I AR EHFAE 2 18] A9
KR (%)]

Table 1 The relations of miR-362-3p expression with

clinicopathologic features of patients with gallbladder

cancer [n (%)]

(5B n AREIE (n=25) mHEL (n=19) P
iy (%)

<55 30 17 (56.7) 13 (433) 0.98

=55 14 8 (57.1) 6 (42.9) :
5

e 20 12 (60.0) 8 (40.0) 070

i 24 13 (54.2) 11 (458) )
JihIEE RN Cem )

<3 18 9 (50.0) 9 (50.0) 045

=3 26 16 (61.5) 10 (38.5) ’
TNM 438

I~1I 11 1(9.1) 10 (90.9) 0.00

I~IV 33 24 (72.7) 9(273) :
NRE =

5 15 5(333) 10 (66.7) 0.02

P 29 20 (69.0) 9 (31.0) ’
LA EERS

& 32 15 (46.9) 17 (53.1) 003

P 12 10 (83.3) 2 (16.7) ’
RR#EZE A

5 27 14 (51.9) 13 (48.1)

P 17 11 (64.7) 6 (353) 040

2.3 miR-362-3p R E5MEVEEETEHXR
Kaplan-MeierﬁEﬁHﬁ?){%ﬁﬂ?, L F£ A miR-

362-3p 4] H % B F B AR H FE A miR-

362-3pZH B HF W WAL (P<0.05) (K&2) .
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Figure 2 The survival curves of gallbladder cancer patients with

different miR-362-3p expression statuses

2.4 TFRiE miR-362-3p Xt BB 58 15 40 B L 5H A 2201
G-4 1520 Mu % Y miR-362-3 p A 0L 1) A4 401 )
BAE X BB S, 48 M P miR-362-3p 1A X 26 3k 54
281020 £ 3.16H11.0 2 0.17; SGC-99624H i # Y
miR-362-3p 34 R B Ve RS, 4
miR-362-3p 1Y A X Rk 5535 13.06 + 2.97F
1.0+ 0.20, Gitsrfr s, HAMNE JemiR-362-3p
R AT W] AR B G-415HISGC-996 4 il 1 miR-
362-3pMRIkAKNY, ZRYAFHITFEZ L (B
P<0.05) (KI3A) . BEMWE AL WK, Robid
FEmiR-362-3p A Bl AN G-415F1SGC-996 41
Hagg (¥P<0.05) (K3B) .
2.5 TFix miR-362-3p T REE BT AN
JIH 3 95 40 3T 524 h, G-41540 Ml % JmiR-
362-3 p DL FIRE DL B 1k BEUS 4H B AE AR B
B 96.4 +26.7H1578.3 £75.2 um; SGC-
996 41 il 5% Yk miR-362-3 p A 400 H A1 AR HL 4 BH A X
MG EREE 250 (391.8£51.4) pm#Hl
(704.7+95.9) pm. Sit2Eatridn, £k
miR-362-3p ] B 30 G-415F1SGC-996 41 il 1T £
(P<0.05) (K4) .
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3 iRk miR-362-3p MABFBMMIETEMHM  A: miR-362-3p HITFRILRGI; B AHHIIEHTIIL
Figure 3 Effect of miR-362-3p overexpression on proliferation of gallbladder carcinoma cells A: Determination of relative miR-362-3p

expression levels; B: The cell proliferation curves

miR-362-3p L) BB HIPE ]

-A
24 s -'

4 FFRiE miR-362-3p MFIAEFEREMALTRMITM A G415 40L; B: SGC-996 4ifiEy
Figure 4 Effect of miR-362-3p overexpression on migration of gallbladder carcinoma cells A: G-415 cells; B: SGC-996 cells
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2.6 33X miR-362-3p Xt RETEE A BEE ZZ R B2

Transwel 2 22X AN E 5 i 8, G-4 1540 ok Yy
miR-362-3pf 4004 FIALFL 4 BH 1 B8 40 4= 28 %k

Sk (101.1+30.9) NF1 (261.3+47.8) /5

SGC-9964H il %% Y miR-362-3 p 42 4 Fl K $1 4y ]

miR-362-3p B

UL B X

miR-362-3p FfLI4) U EAPEX IR

B 5 fkshtsRik miR-362-3p Ml FEEMEAIEE

Figure 5 Effect of miR-362-3p overexpression on invasion of gallbladder carcinoma cells

2.7 miR-362-3p HEBERE S HER
iTé}ﬂTargetScanHuman 7280 FET M miR -
362-3prl RERYAE LR, 45 & BNemotE A ( nemo
like kinase, NLK) mRNA 3'-JE4f3 X (UTR)
H5miR-362-3pfrfE H AN G (E6A) .
W Z B S 5 & B, miR-362-3pn] F
BFE5NLK mRNA 3'-UTRHBUM A 454, FHEARHE
B 7 K OB A s Y G LR S A s R AR

© MR IT F EHFFNHFEIH

PEXT RS 20 M A2 22 500 il oy (73.5 £22.8) A
(229.6+54.2) 1. Git2Eath s, Rk
miR-362-3p A W AN G-415FSGC-996 41 il 7 &
(P<0.05) (K5) .

A: G-415 40ffd; B: SGC-996 4w
A: G-415 cells; B: SGC-996 cells

J5, miR-362-3p45i &SIk, ML L AE MK

HiER (KE6B) .

2.8 miR-362-3p #EH M5 NLK id FRix 3
SRR EMARMNILE. TBMEENII
55 e miR-362-3p A5 404 A BH 1 X HE 3%

WA, W YemiR-362-3p Ml AN LK i

PR AR B WAL A MR I . R 2R (1

P<0.05) (K7) .
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NLK mRNA 3'-UTR 5" ...CUAGGAAAAAACCUU
miR-362-3p 3! ACUUAGGAACUUAU

B

6 miR-362-3p WIEEEESH  A: miR-362-3p 5 NLK mRNA 3- UTR Z5 & 00 S TS &l B: WG BT 2L R 5
B63IF miR-362-3p S NLK B B 1EH
Figure 6 Analysis of target gene for miR-362-3p A: The schematic diagram of NLK mRNA 3-UTR binding site for miR-362-3p;
B: Analysis of the directly regulatory effect of miR-362-3p on NLK by dual luciferase reporter gene assay

& miR-362-3p FLLU) AR A 1 %ot & miR-362-3p LU I (ARG 14 Xt
O miR-362-3p B A NLK i Fikaik O miR-362-3p B A NLK i Fikahik

B 7 miR-362-3p &5 NLK i RiAH A AL B RBARMAIFM  A-B: ARSI C. AIMRERSTER; D: 41
Hafaeai R
Figure 7 Effect of co-transfection of miR-362-3p mimics and NLK overexpression vectors on gallbladder carcinoma cells A-B: Cell

proliferation; C: Cell migration; D: Cell invasion

3 i i S EH RO X i e e L A Y F 5 A T O B
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SpRiA NI, HTFHEAESME NG AERKA WE
FHNE, ik miR-146b-5p ] 4 i g A= K51
R IR miR-30a-5p 5 A0 298 8B & TOHR A 7R A
SRR B RARSC, AN miR-30a-5pH] 1
T AR 24 g A A AR I 2B BT miR-29e-Sp e I 4
FhRBHE T, HFS5REMKRELSHEE . %
PR AE F7 3RO A AR A ¢, i R B miR-29¢-5p
AT 20 A A R 0 G R A IR 3G PR TP 5 4P
EIEF AL, MEEAZI P miR-133a-3p £
IKE R, ik ikmiR-133a-3p & 0 il 0 4 95
AR S | TR AR ERE Y,

HIEAFZE" P HRGE , miR-362-3pfE £ Fh A
i g 20 4P IR R R OF R AR T, I FL AR IR
B S MBS . H AT OC T miR-362-3p 78 JIH 4 5
Y 2 Ik I D) BE AN I B o AR BIF 9 SR SR O
FEHRPCRIZRE AP, miR-362-3p7E 4 4411
TR EMR TSNS, %R 5miR-362-3p
FEFLIRE . B OUE B RS - -
Mr& B, £ iEmiR-362-3p 5 HFEFETNM 41 |
Wk L 25 5 B8 Mm Ab B RS UIAR G, IR E A miR-
362-3pdl B H SR A AR m R AmiR-362-3p4l
BH WAL, BN miR-362-3p 75 JIH 4 55
IR RAFAIEAE T o RIESE LR Rl B, RS R
FHBEmE 5 (k. A RDE K K Transwel 11228
K W% 5 22 A miR-362-3p X G-415F1SGC-996 4
Mo s . B RREAT IR, R AR, Ik
Ahid FkmiR-362-3p ] ik 25 10 il JE 2 5 20 i A 38
FE, TR MEZE, LREE5REMmMiIR-362-3p7EH
P R IR T RE

WFFE R W, miRNAE A3 5 X 7 X
LR 3 AR BRI (UTR ) 454, JE T 42 40
R 2Rk o itk — 20 W miR-362-3p i 45 10 42 )i
KRS 7 FHLE, % #H KM TargetScanHuman
TG TN AR AL, R miR-362-3p T 5
NLK mRNA 3'-UTRHE#M45 4, $#2/RNLKA GE°
miR-362-3p#l KL . NLKJ&— {2 2k ke i
fitf, JRZEWnt/ B -catenin {5 5 i i —Fp 2o g rp 4y
HAeman it & LB hRETEEN, BA X
BR AR IE , NLKTE MR Ay — 22 miR N A (14§83 K]
FAEEEEEEN, B4FmiR-221%" miR-101"™
FMmiR-92b45 . AHIF 58 R FBL2E ' 2 Wiz 15 SE A
R — K FmiR-362-3p X NLK Y B 45 4 5 4F
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362-3p&Ei A REJIIH R, AHXT S0 HLAE R &2 IEH .
WO E TR L, RAREAN KGR KB, 1Kk
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