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MTAZ2 highly expressed in bladder cancer tissues promotes the malignant biologi-
cal behaviors of bladder cancer T24 cells

PENG Kenan'?, LI Xiaoya’, BAI Hanyu?, WANG Gang',DAI Suli*, YANG Tao',LIU Yujing', TAN He',ZHAO Ming',ZHAO Lianmei’,
Shan Baoen® (1. Laboratory Department, People's Hospital of Hebei Province, Shijiazhuang 050011, Hebei, China; 2. Research Center,
the Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: To investigate the expression of metastasis-associated protein 2 (MTA2) in human bladder cancer tissues and
its effect on the malignant biological behaviors of bladder cancer T24 cells, as well as to explore the effect of MTA2 on the progression
of bladder cancer. Methods: Sixty-two cases of human bladder cancer tissues and 28 cases of normal bladder tissues (from patients
with cystitis, and pathologically confirmed as normal tissue) were collected at People’ s Hospital of Hebei Province during December
2012 and December 2014. The expression of MTA2 in bladder cancer tissues and normal bladder tissues was detected by immunohisto-
chemical staining, and the correlation between MTA2 expression and clinicopathological characteristics of patients was also analyzed.
The bladder cancer T24 cell line stably expressing MTA2 was constructed. The effects of MTA2 on the proliferation, colony formation,
migration and invasion of bladder cancer T24 cells were detected by MTS, clone formation, scratch healing and Transwell assay, respec-
tively. Results: Immunohistochemical staining showed that MTA2 expression was significantly up-regulated in bladder cancer tissues
as compared with normal bladder tissues (P<0.01). The high expression of MTA2 in bladder cancer tissues was not related to gender,
age and tumor volume (P>0.05), but was associated with higher TNM stage, histological grade, and lymphatic infiltration and metasta-
sis (all P<0.05). After over-expression of MTA2 in bladder cancer T24 cell line, the proliferation activity of the cells was significantly
increased (P<0.05), and the colony formation, scratch healing, migration and invasion ability were significantly increased (all P<0.01).
Conclusions: MTA?2 is up-regulated in human bladder cancer tissues and can promote the proliferation, tumor formation, migration and

invasion of T24 cells.
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HA B E R E NG R, BT RIRG R
BEAe 32 ki

N5 I 41 i 25 T24 6 B AR RHSE 340 i 2 , £
TG BRI 22 58 DY = Bt B A O fR A7 . pCDH-CM V-
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Tab.1 PCR primer sequence

Gene Primer sequence

Product length (bp)

F:5’-CGGATTTGGTCGTATTGGG-3’
R:5’-TGCTGGAAGATGGTGATGGGATT-3’
F:5"-GGCATTATGGTGAAACGGGC -3’
R:5"-TCCACCCTCTACCTCTCAGC-3’

GAPDH

MTA2

210

388

1.6 MTS %= B4k M id & X MTA2 3t T24 fm e 38 78 &
1 49 % 7

W 5 gL MTA2 8¢ CD511B J5i K [¥] T24 21 i o) 1%
I LB, FRE AL 2% 10° AN 4 B &5 = 42 P T 96 £LIR
FEFRIL R LARFII 100 plo 20 51T 40 B UG BE J5 0,24
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ZHZUH L2453 2% TNM 43 3 L 96k B2V 1 AR 2 i 55 7%
AH K (33 P<0.05) .

Normal bladder tissue Bladder cancer tissue

1 MTA2 £ B Bt 2 70 IE 5 BE Bt 2B 2R h B9 FR3A (100 2 x200)
Fig.1 Expression of MTA2 in bladder cancer tissue and
normal bladder tissue (Immunohistochemical staining,

%100 or x200)

R2 BREEAR P MTA2 WRIAKES BEIRKFREF
FFERI R FR (V=62)
Tab.2 The relationship between MTA2 expression in bladder
cancer tissues and the clinicopathological characteristics of
patients (/V=62)

Clinicopathological MTA2
feature " Low High x P
Sex 0.394 0.530
Male 51 32 19
Female 11 8 3
Age (t/a) 1.340 0.247
<63 23 3 10
=263 38 27 11
Histological grade 6.581 0.010
I 18 16 2
IT-111 44 24 20
Clincail stage 9.226 0.002
0/1 33 27 6
Ir/1r/v 29 13 16
Tumor size (d/cm) 1.006 0.316
<3 19 14 5
=3 43 26 17
Invasion into lymph 6.644 0.010
Yes 6 1 5
No 56 39 17
Distant metastasis 5.732 0.017
Yes 3 0 3
No 59 40 19

2.3 3 MTA2 423850 7T MTA2 mRNA K -F
RT-PCR Ji5 B¢ JIE W 5t Ji PR KA WB S5 A il 25

(E2.3) EoRr, 5 CD511B Ea % T24 40 g fo A& 5 e
T24 40 ffd #H LE , MTA2 52 %% T24 20 il 1 MTA2 mRNA
(0.52+0.02 vs 0.33+0.02.0.28+0.02 , ¥ P<0.01) A1 &
(1.40£0.03 vs 0.65+0.02.0.74+0.01 , #J P<0.01)7K*F- )
BEWIN. {H CDS11B fa#% T24 4 il 5 K % 4k T24
A ) MTA2 338 7KV 6 12 22 57 (P>0.05) .

2 \\®
N o>
O @u\‘l\ ({LA\C
MTA2
GAPDH
0.6 -
<
% 0.4L
<
=
= 02f
0 X »r \
<Y | o\
(LWI\ m\cp

“P<0.01 vs T24/CD511B or T24 group
2 35 MTA2 FRAIST MTA2 mRNA FRIXHIEZNG
Fig.2 Effect of MTA2 plasmid transfection on
MTA2 mRNA expression
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Fig.3 Effect of MTA2 plasmid transfection on

expression of MTA2 protein
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BT, S5 IR TR A 5 A3k 1 MITA2 2 8k 5 i 0 0 T 24 1R T R 247 . 673 -
24 iR MTA23E5% T24 e 693874 & 25,
MTS ¥ il 45 52 (B 4) &7, 5 CD511B £ % T24 Y .
A HUAH B, MTA2 52 55 T24 2 J it 356 58 1 1 2 25 1 0 % -+ T24/CD511B
(P<0.05), % L5}
2.5 itk ik MTA2 % 3% T24 4 it 4 S 16 A bk 7 2 10
SERETE B (B 5) 8% , 15 CDS 1B A =
T24 S FIAR G , MTA2 6 T24 41 B0 F 52 e T P S %
52 (3.88+0.17)% vs (2.48+0.10)% , P<0.01]. 0 2 23 7
2.6 &K MTA2 38 3% T24 tm e X R A& A8 /) Time (¢/h)
YR A a R (E6) B, 5 CD511B fa k% "P<0.05 vs T24/CD511B group
T24 4 AR LG, MTA2 B T24 40 i 9 R 4 4 IR MTA2 38 T24 AR IPE R 1

Fig.4 MTA2 over-expression enhanced the proliferation
of T24 cells

SEE (24 h: 6.33420.21 vs 11.37+£0.40;48 h: 1.83+
0.15 vs 5.57+0.16, 3 P<0.01) .

T24/MTA2 T24/CD511B

Clone formation rate (%)

T24/MTA2 T24/CD511B

"P<0.01 vs T24/CD511B group
5 T 3Rik MTA2 3858 T24 HAARAY 52 B L AR BE
Fig.5 MTAZ2 over-expression enhanced the colony formation ability of T24 cells

T24/MTA2 T24/CD511B

Oh
20
B T24/MTA2

8 st W T24/CD511B
g k%

24h 'SD 101
i
S 5
fun]

48

=

LS 24 48
Time (t/h)

"P<0.01 vs T24/CD511B group
E 6 T FRik MTA2 1538 T24 4RI XIR B & BE THUSZ MR (x40)
Fig.6 Overexpression of MTA2 enhanced the ability of scratch healing of T24 cells(x40)

2.7 itk ik MTA2 34 5% T24 o e it A AaiZ £ 4L ) vs (31.75+3.86) 4, P<0.01]. iL %% [(68.00 +7.48) vs
Transwell 45 3 (B 7D B, 5 CDS1IBf2 4% T24  (34.00+1.41)4, P<0.01]78 /7 5. & 1455
YU AH L, MTA2 F& 5% T24 41 i )12 28 [(52.50+3.69)
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A T24/MTA2 B C
IR T AT T A

> 53 5{‘ 80 *k 60 *k

VLA % 60 3
Transwell S E - 40
2 40 2
<
é‘p 20 E 20
o TP
Invasion S N A\
o\ Y o\
(‘q’k\&h D(\Co ({LD«N\ A\QO
<V
"P<0.01 vs T24/CD511B group
A: Images of T24 migration (upper) and invasion (lower) (Crystal violet staining, x100);
B: Statistical histograms of migrated cell number; C: Statistical histograms of invading cell number
7 i FREMTA2 5 T24 AT AR EZRE NI
Fig. 7 Effects of MTA2 over-expression on migration and invasion of T24 cells
3 W @ AR50 YA H MTA2 275 ¥ 0 10 JBs Ik g 12 17

AR, ST SR TR R 2R AN Y B AE At R
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HA B IR 220 0 B B AN A . 78
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R R RS AR LD L T 50%~T70% 1 B KA
R 5 10%~40% I 38 5 4F N e &t g v LRNR
{100 W6 0 B o P B T B, R BB 20°H 50%. R
R B2 W s S A Ar SR L E K

B & I e bs B TR 1 2 0 T RE
S AF W EERR TS 0% ). BRI R, N-Myc
U R T 2L K] 2 (N-Myc downstream regulatory gene
2,NDRG2) 55 % P ik 1 4 Jf 43 44 A0 1 5 %% D) A
5, an B bt g 2 23 2% SR NDRG2 RIA 2 2% T,
FRRIE 5 M = 70 4 o B 52 B35 A OC ; ROC 2k
75, NDRG2 AlfE N RIFHiZ bR 4 . e s Rl 1
XSk 5 % 7t FoxO, Fl FoxO, 5% PI3K-PKB/c-AKT 15
5308 % TR 5 A T b e 21 2 b RIS PR AR, 1 IR A7 AE IE
FHK . FoxOs Ml FoxO./F N Mg sl K 12 5 2 Fh 4
FeL 3k A 5 G 200 e AR Y 40 9 A v R B
PR, HAR R ROIR A 5 9k B2 &5 1 5 58 S5 RN e 1 s e
I ey RO, AW JII TS #8457 s UHRF 1 £E
B e 7% AT 40 o e vh 2R 0 E I, 5 R A S R P A
2%, UHRF 1 ZE K 38 10 58 A6 T R bl FH AR 165 e 7 2
HHEUR Y ARSI, SR IX SEHIF AT 4 5 v
Z IR EE SR

KRG HRED o A FEAE X 62 451 15 I Jie A1 28 451 1
W I e 4 2R A BE 4T MTA2 2235 KP4 i e % B
MTA2 7E 55 [t Ji8 41 23 v 2 S AR P /K 1 4 4 vy o Bk
— 3B R R BT 7R MTA2 1 R R4 5 155 e
i 5 1 (Y 2L 2357 0 0 Wi PR 30 L AR EES 5 i AR e 7% A
Ko

H AT 7T 3R B, MTA2 78 — S8 P o Cn B
N R 7N SR e N F NS AN SR
S ARk I H S MR R AR CTNM 7))
PASGR L S5 3 R S U O . AR FE P HRGE , m AR
MTA2 FEAA S b S50 Hh e 8 A R 1) LR 15 o Ak
T A R ) BY T TR AR & e

BF 5T GE , MTA2 1 N A 7 5 - 1aChy-
poxia-inducible factor-1a, HIF-1a) 1 i £ BEAE 71 AT B-
5 86 TR 1 AR O L S [ A IR e R 2R 1 0 1
5K bR -TRFEA CEMTD o 1 LA 7 57 5 0
Jed 40 0 PR A A, i S S AR Rl A B ) — A E
RFAE . HIF- Lo Wi R BRAU(E 5 305 B, 0 B He 4
4 TWIST1 3 % J3 3+ H 19 6 %0 B2 76 £ (hypoxia
response element, HRE) 55 EMT H [ 3 B4 5 K -1
TWIST )ik . TWIST 575 MTA2. 4 35 1 it £ 1%
FE: 1 1 (histone deacetylase 1, HDAC1) & &4 4 E-45
FHEE A 3071 HRE X4, th it 4 ) E-495 26t A 5%
Ko E-SRERERRIRFEEES, AIT4ERE b 4]
23 20 B A B Ak A A0 B AR P . E-ES ARG R BB R
BN AT 53 EMT, 3X 5 2 M sk g i) 1R 28 A 1
PEHAWEARA R, RZ,MTA2 Ti@id 5
HDAC! # E.AE F i 45 HIF- 1o 25 2.1 4k 5 38 50 H o
SENME, LT BOOE R . B2, BIREF IR S,
MTA2 2 00l g Ji g 2 Joe RV A% 1) Ot mp K AN 5 £
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LA, AF B I LR R AR IA ) MTA2 {1 1% D 788 41 7 T24 1)

Sy B2
SEMHEAEIEAT N - 675

TBIT LS

/NG B it RE (NSCLC) S T 7 F I iE AR S AE T
() 350 DL IR, 29 A7 N 28 e 1) 85% . HfF 98 HIE 512
B MG 1 2(MTA2) 2 4L 8 A i 2.k B & 4.
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