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miR-125a-5p regulates migration and invasion of gastric cancer cells by down-
regulating BAG4 expression

JIANG Lei*, CHEN Yan®, WANG Jun®, MIN Guangtao’, CHEN Wei*, WANG Hongpeng®, WANG Xiangwen®, YAO Nan® (a. Sixth
Department of General Surgery; b. Department of Stomatology, the First Hospital of Lanzhou University, Lanzhou 730030, Gansu,
China)

[Abstract] Objective: To explore the molecular mechanism of miR-125a-5p suppressing the migration and invasion of gastric cancer
cells by regulating expression of Bcl-2-associated athanogene 4 (BAG4) gene. Method: A total of 82 pairs of gastric cancer tissues and
corresponding para-cancer tissues were obtained from gastric cancer patients who received curative surgery at the First Hospital of
Lanzhou University during January 2014 to December 2015. Human gastric cancer cell lines (MGC803, BGC823, SGC7901, HGC27)
and human gastric epithelium cell line (GES-1) were also collected for this study. Real-time fluorescent quantitative PCR (qPCR)
method was used to detect the expression level of miR-125a-5p in gastric cancer tissues, para-cancer tissues and gastric cancer cell
lines. miR-125a-5p mimics, miR-125a-5p inhibitor, si-BAG4 (siRNA-BAG4) and negative control plasmids were transiently
transfected into gastric cancer cells, respectively. The effect of miR-125a-5p/BAG4 signaling axis on migratory and invasive ability of
gastric cancer cells was determined by Wound healing assay and Transwell invasion assay, respectively. WB was used to detect BAG4
protein expression in gastric cancer cells. The targeted regulatory relationship between miR-125a-5p and BAG4 was determined by
Luciferase reporter gene assay. Result: miR-125a-5p was down-regulated in gastric cancer tissues and gastric cancer cell lines. The
expression level of miR-125a-5p was not correlated with gender (P=0.953), age (P=0.772), tumor location (P=0.867), histological
grade (P=0.745) and tumor size (P=0.088) of gastric cancer patients, but significantly correlated with T stage (P=0.003), N stage
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(P=0.001), M stage (P=0.027) and TNM stage (P=0.035) in gastric cancer patients, and the differences were statistically significant.

Low expression of miR-125a-5p was an independent risk factor for overall survival of gastric cancer patients. miR-125a-5p

significantly inhibited the migration and invasion of gastric cancer cells (all P<0.01). Knockdown BAG4 could reverse the inhibitory

effect of miR-125a-5p inhibitor on migration and invasion of gastric cancer cells. Luciferase reporter gene assay validated that miR-

125a-5p could bind with BAG4 3'UTR (Untranslated Regions) to suppress its expression. Conclusion: miR-125a-5p inhibits the

migration and invasion of gastric cancer cells by down-regulating the expression level of BAGA4.

[Key words] miR-125a-5p; Bcl-2-associated athanogene 4; gastric cancer; migration; invasion
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/N PR ERTE Transwell /b5 BRI IRR T, NE B2
PN 200 Wl AN BG4 L5 B 7 8 fE/ANE T RN
BN 600 pl 75 10% i 24 M3 35 722k , IO\ 4H i &
bR B 3% 24 h. 4% % BRI VA I E A0 i
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BGC823 F1 HGC27 4f ffd H' miR-125a-5p K 1A 7K 1 &
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fH) , miR-125a-5p KR IL# 38 4], im KL 44 6. 4>
HT miR-125a-5p K15 5 B i B2 I R BRI 2 44
JAE ARG, 45 B3R B - miR-125a-5p Rk 5
B B HPE R (P=0.953) JAE R (P=0.772) . IR 1
R (P=0.867) « 1 43 2% 43 2t (P=0.745) F0I It 383 K /)N
(P=0.088) JeAH KA, 15 B i SB35 1 T 79 (P=0.003)
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(P=0.035) WEM K, ZREFITFE LG,
23 miR-125a-5p 9 R X K-F 5 F R EH MG 49
A8 X
Kaplan-MeieriEZ: il B (1A AE 2L, miR-125a-5p
R IE A = R IE K B g 2 P AL AR A7 I 8] 40 1) 25
a6 ™~ H A4 R B IR, 4B H B AL
(overall survival, OS) I [0] J5 [ Z 5 A e it 2% = X
[HR=0.443,95%C1(0.205~0.749) , P=0.006 ; & 1C], %
B miR-125a-5p 3R IA K5 B B H IS 2 1E
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WD NGRS ) M 8GR .
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1 qPCRHISI¥F51
Tab.1 Sequences of primers used for qPCR

Gene Sequence

BAG4 F: 5'-AATGGAGCGTATGGTCCAACA-3’
R: 5-GGCCAAGAGTGTGCTAAAGAA-3’
U6 F: 5'-CGCTTCGGCAGCACATATAC-3’
R: 5-TTCACGAATTTGCGTGTCATC-3'
miR-125a-5p F: 5-TGAGACCCTTTAACCTGTGA-3’
R: 5-GCGAGCACAGAATTAATACGAC-3'
F: 5'-GAATTCATGTTTGAGACCTTCAA-3’
R:

5'-CGGATCCATCTCTTGCTCGAAGTCCA-3’

B-actin

2.4 miR-125a-5p ¥4 B J& tm e 6y i A FedZ 2

% T miR-125a-5p /£ H % 41 il % MGC803 ' &
K A, T 7E SGCT7901 H 3Rk 12 A 5% 3¢ vy, [A b idk
& MGC803 M1 SGC7901 41 Hu 32 17 J& 4L 52 46 (1
1B) . % ¢ miR-125a-5p inhibitor (&K T & J& 40 i
SGC7901 H' miR-125a ] F ik 7K~ (P<0.01; & 2A) ;
1M % %« miR-125a-5p mimic 7] {2 2 Ft 5 MGC803 41 i
H miR-125a 3R 1L 7K F (P<0.01; E 2B) .

38 i #£ Y& miR-125a-5p mimic ¥ inhibitor i % ik
a0 1) e 40 R Y miR-125a, S RIJR & A S2 5
F1 Transwell 17 2% 5256 X Fo 3 B A7 28 68 71147 VF
o 4RI IR 9 50 45 R WO L i % 1K miR-125a-5p

J& » B 40 MGCS803 [ IE A% 2 1 & P (P<0.01 ; [
3A), 1M P miR-125a-5p J& » 5 % 41 ffil SGC7901 1)
TR B B (P<0.01; F3B) . Transwell 1% 285K
B 45 B oR , i % 1k miR-125a-5p J& , MGC803 5 & 4l
i ) 4R 2% B B 2 U /D (P<0.001 5 B8 3C) , T 410
miR-125a-5p J& , B Ji 40 il SGC7901 42 2 $ & 1 &
Bn(P<0.01: & 3D).

R 5286 45 BB, miR-125a-5p $0 1] B J& 41
IER AR ZERE D]

2 miR-125a-5p RiA 5 B & B E IR RFIEFEAEX T

Tab.2 The correlation between miR-125a-5p expression and

clinicopathological features in patients with gastric cancer

Prognostic miR-125a-5p expression
N P

variables Low High

Gender
Male 58 27 31 0.004 0.953
Female 24 11 13

Age (t/a)
<60 51 23 28 0.084 0.772
260 31 15 16

Tumor location
Proximal+

middle 31 14 17 0.028 0.867

Distal 51 24 27

Histological

grade

G1+G2 23 10 13 0.105 0.745
G3 59 28 31

Tumor size(d/cm)
<5cm 65 27 38 2.909 0.088
>5cm 17 11 6

T stage
T1-T2 29 7 22 8.896 0.003
T3-T4 53 31 22

N stage
NO 34 8 26 12.155 0.001
NI1-N3 48 30 18

M stage
MO 78 34 44 4.869 0.027
Ml 4 4 0

TNM stage
I +1I 53 20 33 4.463 0.035
[I+1V 29 18 11

2.5 miR-125a-5p i@ i ¥ 5) BAG4 4= § J& fm fe 6%
(e Eix2

K HAEYNE B D7 s HdE i miR-125a-5p
FRFEHE A, > FH =5 8L P i ok FL mT RE RS BE R, R AT

are
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AN R LA, 4 5 & BAG4.DRAM2.GCNT1
HISTARDI3, # [ Lk J= 19 41 BAG4 £ 15 Jie {= 22 7%

# rb 4 B E B, 591 BAG4 T BE /& miR-125a-5p
R R (B 4D

R3 BREBESEGFHNENAREZMSEE Cox LA X EIRE S5

Tab.3 Univariate and multivariate analyses of factors affecting OS in patients with gastric cancer

Prognostic Univariate OS analysis Multivariate OS analysis
variables HR 95% CI P HR 95% CI P
Gender 1.090 0.575-2.068 0.792 - - --
Age (t/a) 1.252 0.665-2.359 0.486 - - --
Histological grade 0.663 0.334-1.201 0.161 - - --
Tumor location 0.762 0.404-1.436 0.400 -- -- --
T stage 4.907 2.047-11.762 0.000 2.816 1.080-7.341 0.034
N stage 3919 1.897-8.093 0.002 2.295 1.046-5.037 0.038
M stage 5.358 1.836-15.631 0.003 1.935 0.589-6.358 0.277
TNM stage 2.553 1.363-4.780 0.000 1.654 0.779-3.511 0.190
Tumor size 3.265 1.684-6.330 0.007 1.716 0.814-3.621 0.156
miR-125a expression 2.409 1.271-4.567 0.000 1.983 1.020-3.857 0.048
A B

& )

& 10 1.5

¢ o

Pé it ** 212

s g *

= % 09}

'% 0.1} z sk

9] v 0.6F *k

g, g

5 001 & 03 =

2 8

2 ’ 0

& 0.001 .

Para-cancer(n=40) Cancer (1=72)

100
@ i== miR-125a-5p high :
o H = H
o 80f (7 miR-125a-5p low |
S

-

s 60f 38
E (1=38)
g

g 40t

= (o=44)
£ 20}

2z Log-rank P=0.006

© 0 L L

20 40 60

Time (t/month)

80

miR-125a expression [

Tumor size

TNM stage |

M stage

N stage
T stage

> S P
Q?J O% A Q°° O
& & & F &®

I\

Cox regression OS analysis

H——e——— P=0.048
—_—
—_—
—————— P=0.038
' P=0.034
0 1 2 3 4 5 6 7 8

Hazard ratio (with 95%CI)

“P<0.01 vs Para-cancer tissue group or GES-1 cells

A: The expression of miR-125a-5p in gastric cancer tissues was detected by qPCR; B: The expression of

miR-125a-5p in gastric cancer cell lines was measured by qPCR; C: Kaplan-Meier analysis of eighty two gastric cancer patients;

D: Prognostic significance of miR-125a-5p was calculated using univariate Cox regression analysis
1 miR-1252-5p A B EALMBEMEMARPRFE, RRIAK TS BEFREIZIEHEX

Fig.1 miR-125a-5p was down-regulated in gastric cancer tissues and cancer cell lines,

and its expression level was positively correlated with OS

WB 45 B2 IR , 7 % miR-125a-5p mimic & , BAG4
EHERILIKCE FREE A, M4 miR-125a-5p inhibitor
J& » BAG4 A RKIE/KF I (K 5B . i R 5256
S5 EoR, SGCT7901 41w 4 4y si-BAG4 & , 50 HEZH

AL, HAT R R B BB K (P<0.01 ; & 5C) , 1M [A] i 4%
Y4 si-BAG4 Al miR-125a-5p inhibitor J& , B & 20 g
SGC7901 KR & 5 xf HR 41 . 3% % 7 (P>0.05; &
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