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Binl FELMEESIXMIE TE13 AREZEEE TR0
EFER,NRE, A EREF, M, NmE( TLERARFEFWER A48 K54, Tk &R E 050035 )

(5 E]1 86 Bl ek g esophageal squamous cell carcinoma, ESCC)4NHIAk TE13 H( bridge integration factor
1, Binl ) IEALIRTS , 401 25 3L AL 259 5-Aza-dC 25 IEALATIS Binl FiR7KT | FF 340K S B 40 i Ak 9030 4 09 A8 Ak, 315
ESCCH A (T BENLH iR rHems . 2 ¢k« SRH] qRT-PCR J7 i Kil 25 F SEAL RS TE13 40 Binl mRNA KI5, MSP 346 1
ESCC 4Ufi#k TE13 ' Binl J53hF X H RALIRAS, RITRIZE8 K Transwell SZ56 435014600 25 B SL 4k X} TE13 A0RIER KR ZERE T
BISI , Western blotting I A& Binl 15 5L 5 4 J& 25 (1 2( MMP-2 ) % 3£ 42 & & (A 6 9( MMP-9 ) E Ay & ik tk, £ F:
TE13 #Affitkh Binl FeI Ry 58 & H EALAIRA , Binl mRNA 2KFRiX, 4 5-Aza-dC L35 Binl mRNA Rk B EF&( P <0.01);
RIYR S S Transwell 38056 .7~ 2= B 3 AL AL FEAT B I FAIK TEL3 40HETRS (R 28HE S1( P <0.01 ); £ 5-Aza-dC AbFEJ5 Binl ZHH
FikBETHEECP <0.01 ), MMP-2 Fl MMP-9 [ %k B EFEAE( 3 P <0.01 ), £ #: DNA HIEALSE Binl R (9T
FEHLHI Z— , FF T R PR MMP-2 F1 MMP-9 25 [ 1933k , %2 & e R 40 A A0 M bk TE13 1288 (R ZERET) .
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Effect of Binl methylation on invasion ability of esophageal squamous cell carci-
noma TE13 line cell

WANG Xuexiao, LIU Tianxu, DENG Jia, DUAN Yuging, LYU Wei, LIU Lihua ( Department of Biotherapy, The 4" Hos-
pital of Hebei Medical University, Shijiazhuang 050035, Hebei, China )

[ Abstract ] Objective:To detect methylation status of Binl in esophageal squamous cell carcinoma ( ESCC ) TE13 line
cell, to analyze changes of expression level of Binl , its methylation status and bioactivity of the TE13 cell before and after
demethylation with demethylation agent 5-Aza-dC, and to explore possible mechanism and therapeutical strategies of
ESCC. Methods: Using qRT-PCR, expression of bridge integration factor 1 ( Binl ) mRNA in the TE13 cell at pre- and
post-demethylation of Binl was detected. Methylation status of Binl promoter region in the TE13 cells were detected by
SDP assay. Effects of demethylation on abilities of migration and invasion of the TE13 cell were respectively tested by
scratch and Transwell assays. To use Western blotting assay, expressions of Binl , matrix metalloproteinases-2 ( MMP-2 )
and MMP-9 proteins in the TE13 cell were detected. Results: Binl in the TE13 cell was presented as a complete methyla-
tion. Expression of Binl mRNA was low, and after the treatment of 5-Aza-dC, expression of Bin/ mRNA was significantly
increased ( P <0.01 ). Results of scratch and Transwell assays showed that treatment of demethylation evidently decreased
migration and invasion abilities of the TE13 cell ( all P <0.01 ). After the treatment with 5-Aza-dC, expression of Binl
protein was markedly increased, expressions of MMP-2 and MMP-9 proteins were significantly decreased ( all P <0.01 ).
Conclusion: DNA methylation could be one of important mechanisms for low expression or absence of Binl, and the meth-
ylation could affected migration and invasion abilities of the TE13 cell by regulating expressions of MMP-2 and MMP-9

proteins.
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BB HRIR AN M 9% ( esophageal squamous cell car-
cinoma, ESCC /2T [ 55 & UL i I 1 18 0 1 i g =2
—, BARIAE R A 11297 K AR W (R R
PRI WA CE BB A T
JE 2R RN 2 — . BRI AT 5T R I L35t
G2 B AR R 2 DNA H LA 7 B 8 & AR R T vh
RAFEREAMEA ), Bri 4 I F-1( bridging inte-
grator-1, Binl )JEE AN RERIBCIARE 11, fE 2 F
SRR h AR FA B SRS R AR R A
R 1 T DR K ST S M %) 200 A 0 2 AR A B R S B
SEHAETEE D, DNA HJEAE FL i ( DNA methyltrans-
ferase, DNMT )#lil5¥] 5- 422" B B M F( 5-Aza-2'-
deoxycytidine, 5-Aza-dC ) A L3 i3 25 H 38 A0 AE R A
Z 0 CpG Ak T e T AR 28 1 4 98 i PR 3 3k 1
PIEER T SINININ /S-S =5 | IFiE SNVl R
BE T ATRELLR AT ST & B Bind 7E ESCC
EEERRE, IS HBEH MY, I kB
ESCC ' Binl Ji 811X CpG 5 715 57 4 W HEAL IR
o MER—INRE AR 49 B A, B9 3 I
HARFR S I PR I 38 ok 94 5 R 5 fd Bind 78 ESCC
T T HAE DI RE R . ARSI i AR A h S
Kl Bind 7584 e 40 i vh i B AR, JF T 5-
Aza-dC TR AN, 00T Binl WAL S R4
AT MK AR, BIEIR DT Bind W EEALTE
ESCC Ay o

1 #MEEFZE

1.1 X5

TRIzol 14 F 3 [E Invitrogen 2~ Al S sk
& \Wizard DNA 24k 50 & 32 T 32 E Promega
ocwl. BRI K T2 E Ambion A ], /NG
9F 3 [ Gibeo /A Fl. RPMI 1640 1532 AN 5-Aza-
dC 1gF 2 Sigma 2~ Fl. qRT-PCR S H AL 4 57
P4 PCR( methylation specific PCR, MSP )5|#)( & 1)
Bl At B8 E A R HOR A FRA R . Binl (AR
J5i 455 J £ A 2( MMP-2 ) , ik J5 46 J 45 11 i 9( MMP-
9 ) HLyL REHTRIA F 3 [E CST 2~ A, B-actin FHTIE A
%[ Abcam 23 H]
1.2 ESCC fmfai

EEBRRANNE TEL3 BRANMORAE T L R
KA B BE R Gy, TS 10% /AR I 5 8%

F(100 U/ml ) 55 8 (100 pg/ml) [ RPMI1640
REFRU, BT 37 °C 5% CO, RiFeffitigs. [MHmA
DNA H LR LB 157 5-Aza-dC (5 pmol/L Vb
TE13 40, 5557 48 h, % 3 K4 10% /N LT 1Y
B IR MRS 1 55 24 h B

&®1 MSP ¥ qRT-PCR 3| #1571
Tab.1 Primer sequences of MSP and qRT-PCR

Target Primer sequence

Methylation ~ F: 5'-GGAAGATTAAGACGTTAGGTCGGCG-3’
R: 5'-ACCGAACCTCAAACCGCGATCGACG-3’
Unmethylation F: 5'-GGAAGATTAAGATGTTAGGTTGGTG-3’

R: 5'-ACCAAACCTCAAACCACAATCAACA-3’

Binl F: 5'-CAAGTCCCCATCTCAGCCAG-3’
R: 5'-GGATCACCAGCACCACATCA-3’
B-actin F: 5'-GTCACCTTCACCGTTCCAGTTTT-3’
R: 5'-CTTAGTTGCGTTACACCCTTTCTT-3

F: Forward primer; R: Reverse primer

1.3 qRT-PCR # # M 5-Aza-dC 4 32 3% Binl f&
TE13 28 i & ik 49 % vk

i TRIzol 125 & e E A B2 I 5-Aza-dC AbFH
HIJE Y ESCC 4 i & 10 (il 1E 5 &% b Rz 4400
RNA, ANt BT 8 RNA Yk B S 4l B
P D,/ Dygy > 1.8 HH. Doy /Doy >2.0 i RNA Jgi
M, H B SR 20 WK L R % S cDNAL, H
qRT-PCR W AR R Y4, LA B-actin fENNSHE, ¥
W4 95 °C 10 min; 95 °C 45 s.45 5.72 °C 50 s,
3£ 35 MEFF ;72 C 7 min. [ Real-time PCR {43
Br TE13 #iif 25 H ZEAL TS Binl mRNA FRikKF,
a2, LL 22T AACT = ( 2 Ak R CT
- LHIRIbATNZS CT ) - ( ZHRLE T 4
- EHIALJENZ CT ) WE N TE13 4fijifg 2 3t
FEHTE mRNA YA X 235 K. AR RAL AR IR 8L
(%) TE13 4l 8 &2 500 3 IR
1.4 MSP#n k& VA E TEI3 @8 Binl 49
¥ ALK &

FA B/ AT B8 4 B B AL TS TE13 4
Jiil DNA, FI4840 530006 BEASGI 1 DNA Ve BE M 4 B
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PR IR S AR A BRAl AL DNA, i T 6 W2 A h A fE
fii FH AL DNA B C7 78 “ U7 {H AT R R H 2
fb DNA [ “C7 28 R “ U, I 1E bl 5 B9 97 38 ok
“CUTEEAE T MR X — R PR S e S R
FEALT (UL 1) R A B A RS AR
95 °C 5 min; 95 °C 30 .30 .72 C 60 s, 3£ 35 ME
;72 °C 5 min, MSP ¥ 347 W) 28 2% B NEHE 5 IE
HLUK , ] GeneSys EIQ BT R Ge 53 Hr. 4 W B4k 5|
Yy g AAs H 0 S iR AL s [y B ok k45 H
451, e B Ak 25 R S | Rl E H 4k |
Y B B4R H 0 454 S R o8 4 B Ak 25 H b
FAE B AT [ 15 R R A5 B 1Y 5%k, ok B 2
b FIRGEAAE DNA b B X R, 3 1L il
Sss 1 AbFHE DNA g BHH: X BE S A [R) A% AC IR B
TE13 4fijfi 8545 505 3 IR

1.5 XPRFI®AeN X FRERANE TEI3 @it
B 71 69 AL

53314 5-Aza-dC AEFERT S W2 TEL3 4HAE( 2 x
10* N )RR T 6 FLAR, 4 20 i 52 o J2 0 B L B2 0
100% Rl IF fH ] 10 wl JCH RS s Sk 16 6 FLAR
NI, T DB PR 7 A M S, FH JIC I3 35 7 W, Tl
T37 C 5% CO, B AN, 00 TRPRE 0 #1148 h
TEFE G B PRI TP R AR, S5
FE 3R, WIRAEE =(0 h WIJREEE -48 h )5
KRR )/0 h RIJEEEES x 100%

1.6 Transwell ) F F£ 340 £ F A 0T & TEL3
m it AR R AT

BRI 2 L T IS TE13 40 8 7 43 590
A Transwell #& | &, ¥ Transwell #&2 & T 37 C .
5% CO, FiF=A N, K5 9% 24 h JE B %=, PBS i
Ve, WS 2 J5,0. 1% 45 i 5 e o, T3] B b 2s i il
BElEE R, BEHLIER 5 NILEF, A x =5 FoR, 52
R 3K,

1.7 Western blotting /& 3 ¥ A AL 37 & TE13 %82,
F Binl MMP-2 #= MMP-9 % & #4 % i&

B2 H IEALAL BRAT S TE13 40 H 8 1 24
LhBR B B S , 42 SDA-PAGE, Fifi J5 4% 8 11 7 5%
% PVDF &, 5 A4t A Binl, MMP-2, MMP9
—H( 1: 500 )FHHt A B-actin —Hi( 1: 1 000 ), T 4
C iSRG AR I A ALY B bR iC b % — i, ECL
AR, SCRER 3 K.

1.8 %itpas

KHI SPSS 21. 0 Geit &k, Ha skl x £5 %
/N, qPCR 25 LU ¢ K56, 20 [a] LA 7 2293007
PLP<0.058 P<0.01 RxEFHAGIFEX.

2 & R

2.1 5-Aza-dC #4325 TE13 2880 F Binl &3 -F %
A

MSP #i£5 5 ( 1 1) iR, ESCC 40tk TE13
2% 5-Aza-dC KW AL PERT, Binl 330 & H 4L
RS H N E T AL, & 5-Aza-dC ZbBL)S Binl 3£
PR AR BARIRES , BEIH 2 5-Aza-dC AL FRJS , ESCC
YHERE TE13 " Bind FEF &4 T 2B AL,

M 8}

Before treatment

After treatment

M: Methylation primer; U: Unmethylation primer
BEl1 5-Aza-dC 2MERTERESHRAME
TE13 48ff1 Binl BREALRE
Fig.1 Methylation status of Binl in the TE13 line
cell of ESCC before and after treatment with 5-Aza-dC

2.2 5-Aza-dC & ¥ 75 ESCC % M4k TE13 Binl
mRNA # & k45 5L

qRT-PCR Kl 45 2 7R, 28 5-Aza-dC Ab B,
TE13 40 Binl mRNA )35 /K01 {2 & T 4b R
Hil (1.05 £0.05 )us(2.23 £0.08 ), t = —21.308, P
<0.01 ], BaHH 28 L W B AL AL 3 J5, TE13 4 A /Y
Binl mRNA FikTHE .
2.3 5-Aza-dC #3475 TEI3 e it # 4224 H
R

KPR SCE0 45 5 B 2 ) R, 4 5-Aza-dC ZbBEZH
TE13 4R @A R AR T AR A BEA[ (63.91 +
3.83)% vs (83.26 £4.17 )%, t = — 4. 686, P <
0.01 ], UiiA 25 I 3L AL AR FR IS TE13 4T F 1 B AR
Transwell IFFESLHZE R K 3 ) N, 4 5-Aza-dC AbEE
J& TE13 =28 2 R WA T b B (45.00 +
6.00 )1~ vs (283.00 +16.52 )4, t = -23.451, P <
0.01 ], Ui 25 LA A B S TE13 40 3T 7% RE 1 %
1%, 2 5-Aza-dC AbFR)S TE13 40 28 FEEC B T4k
PEATL(52.33 £6.03 )4 vs (1320. 67 +17.50 )1,
t=-25.107, P<0.01) ], UtB L H I LA B IS TEL3
MR ZERE IR
2.4 5-Aza-dC 432 %75 TEI3 %882+ Binl . MMP-
2 MMP-9 % & & R & H

Western blotting i illl 5-Aza-dC 4bBEH]f5 Binl |
MMP-2 MMP-9 % 126 ik45 5 & 4 ) iR, 5-Aza-dC
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AF 5 Binl I RIXFEL(0.76 £ 0. 06 ) vs
(0.16 £0.02), t = —17.566, P <0.01 ],MMP-2 &
FFIRFEARL (0.37 £0.05 ) vs (0.81 £0.07 ), ¢ =
9.083, P < 0. 01 )], MMP9 I 1 & ik B ik
[(0.15+0.02) vs(0.58 +0.05), ¢t =13.830, P <
0.01 |, 1600 25 F RLAb kb B AT LUJE 5 Binl 3k, I fE
J& MMP-2, MMP-9 FKiKFELAY A Z—.

Yy ail it -

48 h

Untreatment group

o -
Oh

2 5-Aza-dC 4 IEFH[E TEI3 Ak XIRE AR
Fig.2 Rate of wound healing of the TE13 line cell
before and after treatment with 5-Aza-dC

Before treatment After treatment

Binl F ‘
MMP-2 ==l [ N-—.

MMP-O * L ——

3 it

DNA I EEAL 11 0 2 WL igt % 27 ) B 23R BUE 5X
Z 0T R R AEAUE DNA 7R B 741 IS 7=
VIR ETSE &, A AR R N 2 ) 2 A AR Y R AR AR B Y
S AL, BTE S BRI AR E N, S EE N
AL s e Al LA AL TR 2 R 3 1 X CpG B &
A SRS R AR S BRI R AT

After teatment

- w® . -
L

- = & 4
; ‘.:' ol Q‘: Migration
- o B o
E l_..ﬂ-v -b

Before treatment
IS

L

TEI3

3 5-Aza-dC & I2RE[/E TEI3 M RHTERIEBLEEEN
Fig.3 Migration and invasion abilities of the TE13 line

cell before and after treatment with 5-Aza-dC

[ Before treatment
1.00 ¢ W Afier remment

=
-
2 0.80F i
g
Z 0.60 F
&
s %
% 0401
2
w— e
= 0.20F
=
=
Binl MMP-2 MMP-9

** P <0.01 vs before treatment group
B4 5-Aza-dC 4 IEB(/F Binl, MMP-2 & MMP-9 & QKR IXER
Fig.4 Expressions of Binl, MMP-2 and MMP-9 proteins in the TE13 cell before
and after treatment with 5-Aza-dC detected by Western blotting assay

FIk, AN 5E SR . DNMT 40l 300 1) A AN el AR
DNA A B Jp 51 FIRE R 7 43X — ] 36 AL, il ik DNA
FHBACET A CpG v F LAk Ay 0 9 ik P
FRIR o SRk 4R g, DT K A2 R T g0 -
Aza-dC YER—Fh DNMT #0551, 7T LA 250 55 DN-
MT K HANA] 02545 4% 25 W AR T, A2 R 0L
AL FUUBR L R R 3R 7K -, 2 TE e 20 i 1) e o 2E
%?fﬁ?ﬁ[ 12-13] .

Binl Ay B4 B4 i — EL A7 41938 T RE A i

{RFE M, 7E DNA B85 ANRRAR SN I3 | 200 Ha S 1A o 4
T RB AR 2%, X 5 R R Y
IR M AR R A A O AR A iy 300 4
¥R I Binl 78 ESCC W 2L AR, I B H)F 3h
TIX CpG & 54 i H LAk v] BB )& 30 Binl 7EESCC
F IR IR Bl R R A T ZALH , (H R Bind R W 5L
FEAAR G NS 56 v X 4 A 40 2 T RE A 52 ) ) TG4
ABFFERI ESCC B TE13 ¥RAAMI Bind HE[H H 34k
RS FIR G R R, TE13 RRAHMIEY Binl 2584
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AR, 3 B 5 Binl KR IRIRE, H5A B H
HISE g0 25 R —20, i Binl T ESCC H 2Lk
JFH Binl JE8hFIX CpG & 5% i H AL T i 2 %
3 Binl £ ESCC H IR R 1k ol i 2k (1) 3 ZE ML 78 74
AL S5 AR SR ST

AT 2 H HE AR 259 5-Aza-dC 403 TEL3
4, 25 W AL AT IS TEL3 dUHa Rk Binl W AL AN
Binl mRNA FRRRE, 45 R & B 5-Aza-dC b5
TE13 2R Binl FE B % A= 2 4L, BinlmRNA 2
F2%Ik, #28 DNA HUJEALIE Binl KRR 8K 1Y
RN Z —. Ding %5 ' 76 B A RT 4 2R 40 g o
KB 2 W3 AL 25 9 w1 LB B TR R An B
microRNA-142 ) mRNA 33k, Li 28 ' 76 5 9% 20 i
F PR, 5-Aza-dC il miR-495 F AR A FE
I, 1 miR495 FKiETH i , B PRL-3 RIKFEAL, A
10 44 S 9 0 M R A AR 2B A T, Liu 267 & B AE
ESCC 4 g & b, 2 H 3L Ak Ak #1549 5L ) miR-
203a A1 miR-203b [YFRIKIGE N, IR SLE SA L LG
SEIAN—3, U Binl Ja 87 X H LML R S5 Binl
B B (1 AL H 2 —

A5 38 3 KR 5256 B Transwell S5 56 76 25
HHIEAL RIS TE13 BRANLI TS R ERE ST 45 R &
ML 5-Aza-dC 4B S TE13 #RANIEIERS 1R 72 6E
B RRAIC, 45 2 W LML IS Bind BP0 TE13
PRAMILAIERS RZERE ST, 5 Jiang 6% K BUAE B 35
B 200 o 9 200 B 22 T 5-Aza-dC 3 3 (5 098 25 ) miR-
200c FKTHE, MEIHER (R2268TEE R —3
MMP-2 , MMP-9 1§ MMP %% A (4 i b3 , AT LA 43 it
BEJRC R B R 43, 5 R AR 28 5 A 2 DT A
S90S A T TEL3 40 Bk 25 B 3L T S
Binl MMP-2 J2 MMP-9 5 1 (135, 45 R & B Binl
W] BT, MMP-2 K2 MMP-9 25 11 B B F# I, 12
/R TE13 PRI 25 36405 Binl FakH &, T e
LA MMP-2 \MMP-9 {1 3k 4 il HiE 5% 2 72 6
7.

ARWFFEAME AR S0 L 52 56 b & Bind 524
T FREAL AT RE 2 21 Bind 7EESCC A {1 36 ik B Bl 2
AR ZEHLE], 5 AL 7E ESCC 44U i 45 5
—3( i HoM Bind YR HUHIRFSE LR Bind
FAACEAE A EAG £ %ﬂ:ﬂi%%x?ﬁ R bR
BWREE LR, O ESCC B FRIG 7 H A8 1Y T AE
Oy TR SRR YT R
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