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TGF-B, induced up-regulation of LMO1 drives epithelial to mesenchymal transition
and metastasis in human gastric cancer MKNZ28§ cells
SUN Yun' ,MA Guojuan®, HU Xiaojie' ,YIN Xiangyun',PENG Yanhui*"
(1. Fourth Department of General Surgery ;2. Department of Outpatient ;3. Third Department of General
Surgery, Hebei General Hospital ,Shijiazhuang, Hebei 050051 ,China)

[Abstract| Objective TGF-B, can promote EMT,then strengthen the invasion and metastasis ability of
cancer cells, However, the mechanism for TGF-8, in gastric cancer still keeps unclear. Aim of this study was to
investigate the expression of epithelial to mesenchymal transition (EMT)marker, LMO1 and metastasis relat-
ed genes on the human gastric cancer cell cell line MKN28 treated with TGF-8, ,and test whether down-regu-
late LMO1 expression can affect the pro-EMT and pro-metastatic roles of TGF-g; in MKN28 cells. Methods
Primary human gastric cancer cell line MKN28 was cultured in vitro. Cells were treated with TGF-8, to induce
cells to undergone EMT. Cells were divided into four groups:control group (5% BSA).TGF-B, induced group
(10 pg/L) s negative transfect group (TGF-B, +-negative transfect siRNA),and LMO1-siRNA transfect group
(TGF-g; + LMO1-siRNA). Real time-PCR and Western blot was used to examine the difference of EMT
marker (E-cadherin and N-cadherin) , LMO]1 and metastasis related genes (MMP-9 and VEGF) expression. Tr-
answell assays were performed to identify the differences and changes of invasive and metastatic ability in gas-
tric cancer cell line MKN28. Western blot was used to examine the expression levels of MMP-9 and VEGF. Re-
sults TGF-B8; stimulation induced classical EMT morphological change,as was confirmed by E-cadherin de-
crease and N-cadherin, LMO1, MMP-9, VEGF increase(P<C0. 01). Accompanied with the EMT, cell invasion
and migration ability was markedly increased (P<C0. 01). However, Down-regulation of LMO1 expression re-
versed the pro-migratory effect of TGF-§; to a great degree (P<C0. 01). Conclusion LMOI played a central role
in coordinating TGF-B, induced EMT and pro-migratory effects in gastric cancer MKN28 cells. Using siRNA to down-
regulate the expression of LMOI can inhibit the invasion and metastasis ability of gastric cancer MKN28 cells.

[Key words] stomach neoplasms; the transforming growth factor-8, ; LMO1; epithelial to mesenchymal

transition; metastasis
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W3t £ B, | B2-18] i % 1k (epithelia to mesen-
chymaltransition, EMT) 7 W JRi {2 256 e v R HE B B
YER B4R b Bz 4 i 7 8 25 2 - 1a) 8] 5T 40 1 4% 2
FE I 3 AR v A0 R 35 i R A% RE ) B R aRE L #E b
H K A F-81 (the transforming growth factor-8,
TGEF-B)J& EMT B9 8 235 5 N 1. 76 40 Jg 3 58 . 7
e T b R EEAE . PR BRI A
& TGF-p, FRikThm il (2 Edn s EMT gEf:, 1 53
i ge A 1 2 22 A RS AR 05 . (R, B R b TGE-p
JEE EMT 47 FHLH AW 2. LMOL 2/ 2 4
LIM 2546y s 20 n A9 7 B 2 it [ 1 0 LIML 25 g Bl ]
VB 48 F1 SRR B AR DAY 3 TG e J8 a5 H A 2R A B
YERIIE UL A5 1A VR4 5 TR A S 1 . 2 5 40 M 704k
Wag AR AR BT BR L, LMOL 78 T ik E 40
I F L 2 B A R L LR R TR R s T e B
HEBFE WG UK, #E8 LMOL 76 Wi & 4 Ok
R R EERY . AR BR LMO F%H At i 51
LMO2.LMO4 257 EMT fyig#" . #kifi, LMO1
2HZ 5 TGEB A5/ EMT #E & B i i A Wi
B, AW5TiE 1d Real time-PCR F1 Western blot 835
ARG LMO1 7 TGF-p, i S/ B & MKN28 41 i
EMT R 8 w91 F i B 1 98 2 9 AL B iR o7
P HEHIR AR .

1 #MRERE

L1 Zifabk 5850 A B MKN28 4 il [ %55
2Bl 2 bt s %Pt N\ E-cadherin, N-cadherin, LMO1
HE 4 )8 E A B9 (matrix metalloproteinases-9,
MMP-9) , Il % I % 4= & A F (vascular endoth elial
growth factor, VEGF) £ 75 fE T /K g B 3£ [E Santa
Cruz 23 A s BRI S AL W 6 B 30 19 32 B B TeG BTk
BCA 5 1 # BRI 50 & B AL 5t b A2 S A BR 2
) BB 4 1M W . PRMI 1640 3% 37 3%t . Lipofectamine
2000, TGF-B, . Trizol 3L} ¢ ¥ & B 7] & W B 3£ [H
Invitrogen /A &) ; LMOL siRNA X B # % B8 siRNA
b o 3 3 PR AR 22 H R A PR A s Transwell
/INEE Matrigel 25 H SEE BD 227,

1.2 Jiik

L2.1 gifksgs 7637 C.5% CO, &M F. &
1070 i 4 1ML 1 70 7 % 2% A5 55 2 1) RPMI 1640 $5
FRAET R IR ML, 2 d ol 1 R R T X EUE K
SRR A 4R T 6 FLAR T 2 AR A 4 2 X R AL (5 %0
BSA) . TGF-8, -S4 (10 pg/L)  BAES: YL 4 (TGF-
B+ BAPEFE Y siRNA) \LMO1-siRNA # 4t 4 (TGF-
B FLMO1-siRNA) . fEd B 3 AL B 3 K.
1.2.2 445 A4 Gene Bank f1 A LMO1 3t
AR R PE siRNA, LMO1-siRNA F %] H . 1F
% :5'-GGG CCC GAG ACA ATG TGT AT-3', &
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X :5-AGA CGG ACA GAT GGA CCT GG-3'; [l
B — A IR bRie i B XS I siIRNA, i gE 4 F
XA AR B MKN28 48 il 42 70 T 6 FL AR o, I8 5% 48
1% B Ry 2 X 10° A~/4L. R R it 4 Lipofectamine
2000 et Bt 24 h S RSO0 WAE T WA YL 3L
HEYL A8 h F AT TSR
1.2.3 Real time-PCR #: H /93 K mRNA )% ik

R #& Gene Bank ' A LMO1 mRNA JF %, &
DNAMAN #5190, 51 9p 50 L3 1.l B4
LAY TR ARMRS A RA R A B, Trizol 4& B4 i
A RNAL RIS AR 43 5606 BETH I 8 RNA Y 40 B2 Fl ik
fE. 7E ABI 7300 #%5¢ % 3¢ & PCR AL b k47 S e 5
Y 3G . SO 45 o 5 R AR A Al 1Y SDS vl 3
Ao As S FEAS 5 SRR 0 Co . Bex B
S AR UE L, B A 3R GK K F 1A X 8 i
RQ=2*ff RQ M FZitsr#r.LL GAPDH 3N
Z N,

*x1 LMO1,E-cadherin,N-cadherin, GAPDH 3| ¥ |5 31l

K BHF(5'-3)
LMO1 i
T CTGCCCTTCCTCATAGTCCA

TCTACACCAAGGCCAACCTC
E-cadherin i CGAGAGCTACACGTTCACGG
T GGGTGTCGAGGGAAAAATAGG

N-cadherin [ TTTGATGGAGGTCTCCTAACAC

I i ACGTTTAACACGTTGGAAATGTC
GAPDH i CCAGAACATCATCCCTGCCT
T iF CCTGCTTCACCACCTTCTTG

1.2.4 Western blot f | H iy 3E H 8 (1 40 L
AB#EW 100 pL, oK F# & 30 min, 4 “C 12 000 r/
min .0 30 min, ] BCA T E A E &, ¥ 50 pg
SR AT 10 Y01 e B G R B3R TN 9 Tk e O I
UK (SDS-PAGE) , ¥ %% 2 R i #l £ J& (PVDF) J|&E I,
F 1020 AR W 5141 2 b i AKE 51 E-cadherin,N-
cadherin,LMO1, MMP-9, VEGF #i &, 4 Cig & i
B TBST VYRIE, fin A B 33 484k ) 1 s 10 19 = $ B
IgG, & RIEE 1 h, TBST 1§ ¥, ECL b5 & Otk
e . A UVP B0 K0 3 40 4 82 B 2% 10D
{H.L GAPDH E N2 B8, DL H B8 A WOG R/ N
Z: BWOGEEAE 0 LUAR A7 28 3 73 7

1.2.5 Transwell /NE #0240 /228 71 # Matri-
gel & PRMI 1640 ¥ 32 B B G B 50k T 8 pm /)
LR KR PR UE AL 1Y Transwell /NVE FE ., R YL
FXS HEZH MIKN28 40, FHAS & ML 9 PRMI 1640 3%
Fr HE R A0 M o A A0 MR (22X 107 AS/mL) L L
200 pL BAANMIEKFEFD T Transwell /NERY BT
A 10% i34 17 (FBS) i) PRMI 1640 K 77 3k
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%2 TGF-B, #5531 8% MKN28 4 E-cadherin, N-cadherin,LMO1 R ik B8 (T =+ )
E-cadherin N-cadherin LMO1
215
mRNA HH mRNA A mRNA A
Xt B 4] 1.01+0.16 0.954+0.12 0.2240.03 0.1740.03 0.1840.03 0.1440.02
TGF-B, 541 0.4740.07" 0.39+0.06" 1.3540.23" 1.2940.21" 1.2840.21" 1.2240.20"
14 7 e 20 0.49+0.08" 0.40%+0.06* 1.3240.20" 1.2740.19" 1.2540. 20" 1.1940. 16
MOI-siRNA #u4f| 0.6540.11*4 0.61+£0.10*4 0.7940.12*4 0.7440.12* 4 0.66+0.11*4 0.60+£0.09"* 4

* P<<0.01, 5t BRAL LL#5 ;4 . P<<0. 01,5 TGF-By i34 B M5 Y 4l L 4%

800 L, #53F 24 h JFIUH Transuell /NE, TR 2
BB NE R R M, ] 470 Z2 R PR 2 15
min, 0. 1 Y045 /b S04 (5, 15 min, 768 F 2008 F BEAL
FEHC 10 ASPLEF (X 200) TH55 28 B 41 i 5, SR ¥ {H.
1.2.6 Transwell /NE R 40T RE S  Tran-
swell /INE ARG IE Matrigel I8, 4486 1. 2.5,
1.3 St e SR SPSS10. 0 )0 4 #1404
TR Tds xR HBCR AT ¢ f e, DL P<
0.05 HEFAGEITFENL.

2 % ES

2.1 TGF-B, %X B MKN28 41 i JE & 2% 1) %
Wep % BEZH A M ATS 2 B Dy b R A I 2 4 i £ 8 O
AR, FLAT M (B) 3% 32 K% . TGEF-R, % 5 4L A BA 1 %%
e 2H 20 1 B % % e 2 AR A2 S KR T B 25 i AR
a2 oy 8, B ALY EMT B AR, LMO1-
SIRNA ¥ YL 25 78 53 240 i 1k 52 R T 40 e 8] 32 432 W i
Fav o Bl LMO1-siRNA F 5 PE T 3 LMO1 fig % W] 2 ik
55 TGF-B, #5 5 MKN28 4 g 5] 2 iy EMT JE &
S,

AXEBRAL B TGF-B B S41; Co BA M4 e 415 D: LMO1-siRNA #%

1 Western blot #& il & 48 E-cadherin,
N-cadherin LMO1 FiEfER

2.2 TGF-R, %X B MKN28 41 /s EMT #H %
T K LMO1 #5150 Real time-PCR Fll West-
ern blot 253 i 7R, 5% A i, TGF-8, 75 5 41 Al
FAPE 5% Y 2l E-cadherin 335 8 % F %, N-cadherin,
LMO1 35 B3 FJH(P<<0.01), TGF-8, & S41 F1 [
PEFG YA LR 22 R TE G it 5 3 L (P>>0. 05) ; LMO1-
siRNA # L 4] E-cadherin £ ik% TGF-B, i 5 4 Ml
BA M %% Yy 2f . 2 ] I, N-cadherin, LMO1 3% ik &
TGF-8, 1755 241 F PR 4% Yy 241 1 & B (IR (P<<0. 01) ,{H.

FUG B H 85 22 S0 Geih 2 3 L (P<0. 01, WL 3%
2,8 1,

2.3 TGF-@, 5 x4 41 & i MKN28 41t {2 2% fii
St Transwell /NEAR 2B 45 R B R, TGF-
Bi V54 BA I e 2H 28 T Al B %503 o) Dy (312 22)
AFI(318+26) 4 A B [ (1164 18) 4> ] g 3 34
(P<C0.01) , TGF-, 5 S 2 A1 4t 4 e 1 LU 2 95 S G
Giit2E B (P>0.05); 5 TGF-B, i 41 F1 M4 g
21 H B LMO1-siRNA & g 41 28 B 41 K[ (197 +20)
AN 2 AR (P<C0. 01) o fH 5 %t FRAL b 55 22 415 4 ¢
P2k Y (P<<0. 0D, WA 2,

At R4 B TGF-) i 541 C. MR Y 41 ; D: LMO1-siRNA #
ey
& 2 TGF-p, 53 & A B & MKN28 4
BEENHEMm

2.4 TGEF-B 55X #% 41 H i MKN28 40 g i %% 6
Jiysgm Transwell /NEGE #5256 45 3 B 7R . TGF-
Bi 175 2H L B B Y 2H o IS AN i Kk o0 il Dy (458 12 28)
ASFNCATOH26) A4 A xt IR 2 [ (2314 22) A4 ] @ 2 34 Jin
(P<C0.01), TGF-B, ifi AL R B M55 e dl L5 22 57+ 6
it L (P>0.05) 3 5 TGF-8, %S4 B 4% e
2 e #, LMO1-siRNA 5 Ju 41 25 R4 i %[ (301£27)
AT AR (P<C0. 01) L (H 5 %F R4 b 4% 22 A0 A 46
P E L (P<<0.01), W 3,
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AR B TGF-By i 4 C. M e 40 s D: LMO1-siRNA
e
B3 TGE-p, 553 & H B MKN28 #hE
EBEINZIE

2.5 TGF-p %X H @ MKN28 41 il (= 72 % # tH
FHE LB Western blot 45 B, 5 X |
H I TGE-B, ¥ S MM Y4l MMP-9 . VEGF
FkBE ETH(P<<0.01) . TGF-B, 75 5 20 F [ 4 7 e
HHBEF G 23 X (P>0.05); LMO1-siRNA
Eged] MMP-9 VEGF ik TGF-8, 7554l MM
WYL B R (P <0, 01)  {HHXF IR 2H Lo 4 22 473
G FE L (P<<0.01), ILZE 3.8 4,
&3  TGFp HESXEE MKN28 #i1 MMP-9,

VEGF RiZM &M (L)
20 5 MMP-9 VEGF
Xf B2 0.48+0.07 0.53+0.08
TGF-B: 5541 1.5740. 24" 1.7240.26*
9 1 e Y 21 1.54-40.23" 1.7740. 28"
LMO1-siRNA #% gt 4] 0.76+0.09"4 0.88+0.12*4

“:P<<0.01, 55X B # ;4. P<0.01, 5 TGF-8, if5 T 40 . Btk
B U L AL

A X4 B TGF-B1 iS4 C. P4 Y 41 : D: LMO1-siRNA
Yl

& 4 Western blot # il &4 MMP-9,VEGF RixER

3 3 it

R R TR T R R 3 A R

=
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R HEMBET M i R R s 2 (7. (R 8
IV B 2 2 P g 1 B R AIE L R R BT R
FEEH RSN 60X M ERmEEETE L
MEERLS, P, T35 8 8 12 58 F0 5% B A 56 1Y) 38 1)
S F R FIRA VT B kA R R o B I
KM AWM BI . AR EH )G LA HE

TGF-B, /& TGF RGHEE N 6. A Z R
IIRE, AW A TGF-B, 7815 3 Mg 41 il EMT
PERR R & G AR . TGF-B, Al id Smad 4
HE AN AE Smad R8P & 42 A T bR 40 il EMT it
. LMOI & LMO FJ% R 51 5 35 B0 1o o 3 3 PR 5%
SEIETES 50k e S A e R L R R
R SLMOL 5 T b L 20 6 7 10055 P 28 1 200 it 9 L 2L
P SR R A R BRI G . BE LMOL ik
Ther s H5 85 WG % U AH G, 278 LMOT 76 g &
AR ER REE AR

AW 5T 45 B 8w, TGF-8, % 5 A H J# MKN28
Y 5 B LR ) EMT JB 25 22 28 4k . 40 it i 5 % i
W2 M8 AR KRB 545 B R T2 . 41 i £ 5 H#L.
Real time-PCR Fil Western blot 5 .7/~ , TGF-8, i
S5 MKN28 i it EMT #5:&%) E-cadherin ik i 3
T 8, N-cadherin 3% i5 & 3 L ¥, ] TGF-p, =2
EMT (4 3% 5 A 7, 5 HELDIN 2 [ 4f il —
. [ TGF-8, #5% MKN28 40 g i Bl iy EMT
PERE T, LMOL 3k 8 % FiH. SAEKI 451" B 58 8
s TGF-B, il i B f LMO1 ik #F i 2 i 5 26 AR -
KR T bR S AR R R 8, AFRCRA
Tanswell /NE L5 K2 Western blot £ ] TGF-B, i
S5 MKN28 i iR BB AE h M B L E A
(MMP-9 . VEGF) ik 224k . 45 R WoR . TGF-8, i
5 MKN28 i fd {= 22 1T % A8 1 B & 1 5, MMP-9 |
VEGF E H £ M E EH. 5 TGFR S )5
MKN28 4 ffs & )5 T EMT # %, b3t — 2 g W
LMO1 7£ TGF-8, ### MKN28 4 il & 4= EMT # #%
MIYER . % R A RNA THHE AR T IH LMOL £k,
g WoR, T LMO1 Rk ae4% M B % 5 TGF-B, 7
S MKN28 4i Jiid i 38 EMT JE & 2% 48 4k, [F] B E-
cadherin %3k g & [\ F}, N-cadherin, MMP-9, VEGF
R WE TR, DB RAMES LMOL £ TGF-8,
WS @ T e R R AR .

ARG LS F B s, TGF-B, 7 Rl 1 5 F 45 55
B R SR I B LMOL 2 3k, M T BH B 4 5
MKN28 2 fifl 1 17 22 ¥ #5 g J X 7l GE & TGF-B, i
T MKN28 4l fifd & & EMT M H 0] GEHLH . A< B
FMRAGRT B i kA R RN T OLH & 3367
B o S AR T R B K . SRR, TGE-B, 4%
LMOT 235 i BAR 5 O i 75 )5 e 5E
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