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Research on the influence of Twist gene on invasion and metastasis of colon cancer cell lines in vitro

WANG Duo-wei', Bikash Rai'?, WANG Jin—miao', QI Feng', LIU Tong'

(1. Department of General Surgery, General Hospital, Tianjin Medical University, Tianjin 300052, China; 2. Department of Surgery,
Beijing United Family Hospitol, Beijing 100015, China)

Abstract Objective: To explore the role of Twist gene in epithelial-mesenchymal transition (EMT) in SW480, HCT116 and HT29, and
then study the effect of Twist on invasion and metastasis of malignant tumors. Methods: Recombinant plasmids pTracer—-CMV/BSD—-Twist
and pGenesill.2-Twist—shRNA were used to transfect SW480, HCT116 and HT29. Transfection efficacy of the plasmid in each cell line
was confirmed by flowcytometry. The mRNA transcription level and protein expression level of Twist, E —cadherin and Vimentin were
detected by RT-PCR and western blot, respectively. The migration and invasive analysis was done by transwell assay. Results: After
transfected by recombinant high —expressed twist plasmid, the mRNA and protein expression levels of Twist and Vimentin increased
significantly (P<0.05), whereas E—cadherin was inhibited (P<0.05). After transfected by recombinant low—expressed twist plasmid, all the
parameters in SW480 and HT29 cell lines were statistically insignificant (P>0.05), the mRNA and protein levels of Twist and Vimentin were
prominently inhibited in HCT116 cell line (P<0.05) and the level of E—cadherin was not statistically significant (P>0.05). Significant
reduction of invasion and migration was observed in transwell assay after inhibiting the Twist expression in HCT116 cell line (P<0.01).
Conclusion: Up —regulation of Twist gene expression can promote the EMT and inhibiting the Twist gene expression can lessen the
migration and invasion of HCT116.

Key words Twist gene; epithelial-mesenchymal transition; colon carcinoma; plasmid; shRNA; invasion and metastasis
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111 SEB AR kL pTracer—CMV/BSD-Twist ,
pTracer—CMV/BSD (RSB =), Bk pGene—
sil1.2-Twist—shRNA . pGenesill.2—shRNA (I
TAEY TRHEARARA R E) ;. KBTI
Z AN DHaCRARAEYIRHEL (LD ABRA D s A
SEIATRANEZR SW480 Al HT26 (KHRIIF K2 Ly
FlRHBE ) HCT116 4 & (b [ B 2e Rk B e
AL )

1.1.2 F2EG wmal B2 Bk /) bR s 4 B0 R
& (R A A BB BR 2 7] ) 5 BRI P D) 1 -
EcoR 1.Nhe 1.Bsa 1.Sac I(NEB, 35 [ ); LN &K
Jookr KL & 2xRT MasterMix F140 RNA $#2HL
& (RRAYRE (b)) ARAA);
Liperfectamine 2000 FLNFEYRH & F A cDNA
S8 A &A1 SYBR Select Master Mix (Invitrogen
3 w], ) s Twist 2 58 FEHUA (SantaCurz, SE[H ) ;
E—cadherin , Vimentin , GAPDH 5. 57 [ $i {4 Fl 5 AR
B AR 0 LI SEHT R PTiR (Cell Signaling Technology ,
% [E ) ; Western blot & Y6 K (Millipore 23 A] , 3%
ESIp)

1.2 BRI ik

121 FORLFR IR A #F 2 wL ikl DNA iITA
FHEA DHSo B2 S A0 EP IR ST, 7K 30
min, BNHAZE 42 °C,90 s, VKA 2 min, A 500 pL
LB ¥i##,37 °C, 150 v/min & 7 45 min, ¥EEH
PR LB Mg, MUTORIR V& HeRh T LB AMP+
PRIEFREE 3 mlL, 37 CHEFR 14 h i, S H i BOkE
F-20 CHAF . fii ] Lipofectamin 2000 5% JLiR 5 &
Y SW480 HCT116 il HT29 4Hfit 5 , 45 40 i 3R 4
J 5 BURSCEREH (FeYemaRik Twist BEA BURL
pTracer—-CMV/BSD-Twist 2,1 4 ) . Ly A X B 2H
(% Y23 JFORL pTracer—CMV/BSD 4H, 2 4H) . Fi#SE
B (B Twist JER T30 5k pGenesill.2-Twist—
shRNA,3 4 ). ' o B P X B 2H (=5 o f
pGenesill.2 —shRNA,4 21 ) F1 25 [ %F i 24 (Non
transfected 21,5 41 ) , 4085 5% 48 h J5 , TRIE 5O
U T WS AN e e DL (GFP) Y R 35, IR X
200 R SRS I 24 i e e 8%

1.2.2 RT-PCR M Western blot £ M %% 4% @i J5
Twist ., Vimentin .E—cadherin 235 7KF  Trizol %43
BRI i AN B G J A 2H R RNA 5 D 7 Bk
B51F 50, Twist, L{i7:5'-GGAGTCCGCAGTCT-
TACGAG -3’ , F iif :5 -TCTGGAGGACCTGGTA-

&

GAGG-3" (¥4 i Bt K & 200 bp); E—cadherin, I~
I :5'~-GTGTCATCCAACGGGAATGC-3", Filf:5 -
TGGCGGCATTGTAGGTGTTC 3" ( ¥ #4 H- B K J&
196 bp);Vimentin: I i ,5" ~ATGACCGCTTCGC-
CAACTAC-3", TFif:5 -CGGGCTTTGTCGTTGGT-
TAG-3" (P34 F Bt K J¥ 178 bp); GAPDH (£ 3k
), .5 -GAAGGTGAAGGTCGGAGTC-3",
Ui :5' ~GAAGATGGTGATGGGATTTC-3" , 27 k3
A mRNA BYAHXT A &, R & HENIE % ( Western
blot ) Twist . Vimentin 1 E—cadherin & [H &5 (%
KK
1.2.3  Transwell SZEGHIN AR ZEFIEFL BE
1.2.3.1 Transwell {2225255 : F 50 mg/L Matrigel 1:8
B ALY Transwell /NEJICHRIEAY L m, T4
Transwell /NZEHITA 50 wL 7 10 ¢/L 9 BSA JEIfil
T IGFEIE, 30 min J5 IR AL AR 4H AL, PBS 22
TRVEE 2 38, AN I35 A0 4 B 15 37 38 dE S A i
% 5x10%mL, 7F Transwell & NITAE 10%64
ML A REFRHE 600 WL, 1% NI A#-ZH 40 i it o
64 MR 1S R FE B IF K 200 pl, S N4 ECh
1x10°,37 CE53% 24 h, ¥ Transwell /NEEH THAE
AW 3 min, H1E BRI 2 RSLIET
JE BT B AR, BEHLITEL 5 S AT, SRS
BIfH.
1.2.3.2  Transwell 353256 . 4F Transwell | 2 Hl
AT 10%FBS f85353 600 WL, 76 2= FLH i A 4H
ML 1x10° A~/4L, AL AR FR 200 pl,37 CH5 5+
2.5 h,5%)% —EE[E5E 10 min, FHMZE I/ NE L
YA B Transwell /NE B TIRARR AR T 3 min,
38 WA T AT = R4k
1.3 %itFa ik sHg R SPSS17.0 474K
PALHE, Z AR R R R 7 25 004, 4
WP LLBCR ) LSD 5, i geit 45 - DL P<0.05
RG-S
2 %R
2.1 FEEHELZR  FikipTracer—CMV/BSD-Twist,
pTracer -CMV/BSD, pGenesill.2 ~Twist —shRNA HI
pGenesil1.2—shRNA % % SW480 .HCT116 F1 HT29
AR R 48 h 5 B E S WA T g GFP
Fik AR R NGO, R YT, A
At A Kz M pTracer ~-CMV/BSD ~Twist Jit i ¥ 4%
SW480 . HCT116 \HT29 [R5 3K 21.6% .22.3%
22.7%, pGenesill.2-Twist—shRNA JFURi 5% 42 SW480
HCT116 \HT29 MR35 3R 21.2% .23.4% .30.3%
(K1),
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Fig 1 Transfection efficacy of plasmids in each cell line

22 ZARRRAEHEEEE M EZ T Twist.E -
cadherin. Vimentin 49 mRNA fe &% & & A K-F i
K7 pTracer—-CMV/BSD-Twist % JeJ5 , 441 & b
Twist . Vimentin ) mRNA F18E 4 & kKT 5, 2
SAHGEE X (P<0.05),E—cadherin ] mRNA Al
HHRIRANCEFER, 225G 505 5 L (P<0.05) ; Jit

£ 1 LM ZESP Twist, Vimentin, E-cadherin ) mRNA FikkF

i Genesill.2 —Twist —shRNA %% 4t J5 ,SW480 #
HT29 ' Twist . E—cadherin 1 Vimentin f}) mRNA FI
HARBACFE R E 2L (P>0.05),HCT116
Twist il Vimentin [ mRNA FIE 4 335 7K - it 2 [
i (P<0.05),E—cadherin A mRNA F14E (A 7K F
ZEFAREBE(P0.05)(F 1,%2),

Tab 1 Expression levels of mRNA of Twist, Viemntin and E—cadherin in each cell line

A mRNA FhK-(24¢)

2151 Twist Vimentin E—cadherin
SW480 HCT116 HT29 SW480 HCT116 HT29 SW480 HCT116 HT29
1 45.26% 69.56* 55.72% 20.39* 43.71% 40.50% 0.05% 0.01%* 0.01%*
2 1.45 18.81 1.03 1.30 15.14 1.09 0.97 1.00 0.99
3 1.04 5.04% 1.06 121 2.35% 1.12 1.01 1.01 1.10
4 0.98 23.00 0.99 1.27 14.62 1.13 0.98 1.04 1.09
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Twist, Vimentin: SW480 Fil HT29 1,1 /30515 2.3 4.5 41 5L, #P<0.0152,3,4,5 24P L5, P>0.05; HCT116 H, 1 4355 2.3 4.5 £541
L8 #P<0.0153 23055 2.4 .5 241 HdE, #P<0.01;52 .4 .5 AP HL 4, P>0.05 ; E-cadherin: SW480, HCT116 F1 HT29 H1,1 735115 2.3 4.5 4%

4, #P<0.0152.3 4.5 24P HLEE, P>0.05
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K2 HWAZE D Twist, Vimentin, E-cadherin FJE B &R IAKTE

Tab 2 Expression levels of protein of Twist, Viemntin and E-cadherin in each cell line

AL R R IR K O L)

2151 Twist Vimentin E—cadherin

SW480 HCT116 HT29 SW480 HCT116 HT29 SW480 HCT116 HT29
1 0.92+0.05%  0.95:0.06% 0.89+0.01* 0.98+0.02%  0.98+0.01*  0.95+0.05%  0.55+0.02°  0.55£0.01*  0.52+0.05*
2 0.81x0.04 0.800.05 0.610.02  0.500.01 0.70£0.07  0.45:0.04  091x0.01  0.89+0.05  0.81+0.04
3 0.80+0.02 0.55+0.04 0.60£0.03  0.52+0.03 0.35+0.03* 0474002  0.93x0.04  0.90£0.03  0.800.02
4 0.80+0.04 0.81+0.02 0.62+0.08  0.500.04 0.710.02  0.46+0.04  0.92+0.02  0.8820.02  0.84+0.04
5 0.82+0.06 0.82+0.01 0.63:0.07  0.5120.06 0.72+¢0.08  0.45:0.06  0.90+0.04  091x0.08  0.830.06
F 758 5.38 6.48 7.35 9.23 6.23 8.38 7.88 8.23
P 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Twist, Vimentin: SW480 A1 HT29 1,1 55 2.3 4.5 &4 FL#,*#P<0.0152 .3 4.5 %4 6] b, P>0.05; HCT116 1,1 5 2.3 .4 .5 54 L #,
#P<0.0133 5 2.4.5 &4 L, *P<0.0152 4.5 4% 4 8] [L# , P>0.05 ; E—cadherin: SW480, HCT116 1 HT29 1,1 5 2.3 .4.5 &4 L#%,

*P<0.01,2.3.4.5 #4541 [8] L4, P>0.05

2.3 Transwell 555

23.1 Transwll (R854 R &AL R L G Tk
pTracer—CMV/BSD-Twist £ 5 HAMZAAA L, (=224
MECH B B3 2 22 R A ST R L (P<0.01) , K]
- Twist BEPRI L AR 22 VERG 08 5 & 0 R 7%
YLk pGenesill.2-Twist—shRNA 20 5 HABZH A L,
RN H IR b 2 m A g L (P<0.01),

XM Twsit FEP 5, AR 22 1R (35 3,
K2).
pTracer—CMV/BSD-Twist pTracer—-CMV/BSD
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=
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Fig2 The invasion ability of each cell lines in each group

2.3.2 Tanswell IFFEECIREE R 400 R 5% YL ook
pTracer—CMV/BSD-Twist 215 HAWZ M L, TR
JECHH B2, 2R A G2 E L (P<0.01), R

pGenesill.2-Twist—shRNA pGenesill.2-shRNA

x3 BHMBREBEER

Tab 3 Invasion result of each cell lines in each group

a1 (2R (A/HP)
SW480 HCT116 HT29
1 524.12+2.3 454.24+1.55 780.12+1.6
2 289.21+1.8 328.32+2.31 320.21+1.4
3 295.1246.3 98.23+3.74 315.32+4.5
4 288.83+2.6 319.83+1.51 318.342.8
5 290.76+2.4 335.98+2.47 319.89+1.5
F 82.32 75.89 58.45
P 0.000 0.000 0.000

Non transfected

A Twist SR K, A1 HIIE RS BRI 1 HCT 6
FEYLTORL pGenesil1.2—Twist—shRNA 415 H A 414
I, EMMEE R, Z2RE%HEE L
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(P<0.01),SW480 Fll HT29 4l 2244 4% pGenesill.2—
Twist-shRNA J& , iFF AL H 22 7 A 2 (P>005),
pTracer—CMV/BSD-Twist

~ ;‘ e
b o
< g iy

et

HCT116 SW480(200x)

HT29

B3 BAMMRIHE

Fig 3 The migration ability of each cell lines in each group

x4 BRABRRIBER

Tab 4 The migration result of each cell lines in each group

pTracer—-CMV/BSD  pGenesill.2-Twist—shRNA pGenesill.2—shRNA  Non transfected

¥ ‘i‘ ) i

g1l IRZR MK (1> /HP)
SW480 HCT116 HT29

1 1380.21+1.13 1245.45+1.43 2 320.32+1.10
2 978.22+1.32 985.22+1.05 1 020.23£1.76
3 979.43+1.42 521.76+1.85 1 058.54+1.54
4 984.65+1.12 978.65+1.65 1 052.23+1.34
5 998.54+1.32 996.21+1.32 1 047.76£1.65
F 68.22 56.48 78.34
P 0.000 0.000 0.000

3 g

SR SR 2N R . 2P RIS,
TEISAN TR R BE AR A 2 | X 88 R 3R T 2 4
PR PR s i DR T P SR AR T A1 R PR Y 2R 35 KA
[ ISZRT AN A S N E L 7 DR VR g S s Dk
SMBFFAR AT T ARG T AE NI ZE BRI
HIR PR L, K2R e 88 g2 B AL T i
o R DR L PRI T LE, M HA LR
B PARJRARPR I A R 5 eR% 3 Tk 2 i 3 H Al
WA A BRI TR, MR A SECT 4 EH )
JEBE RS . P, SR IMR RS BB K BT iR
FEETE E A 24 AT 25 s FE A TS A DG BRE P 7
2 22 ] P A MR AT 4 ) R A

LR R B 2 E A RRIE 2 — SR HE RS IR e
W dt— A Z R A Yy~ A i R 2 it 5
FHRIZEFASBE T R — (2 EMTY, EMT i3
SRR b R AN SR B RIC M Rk T IR Rk

XIS HCT116 40 2 Twsit LR FRIK, 4
TERSRE S (B 3,52 4).

(N E—cadherin), T [A] 57 40 i & B bR ic ¥ (i
Vimentin ,N-cadherin 5% )%k L JHM2, J{$% EMT
RARGFOLE BRI SE 20, [H Twist JEH
VE R — PO A SRR R -, R Rk Twist BE[H
1% EMT T fie 2 e 1 225 4% 09V Ok s | i
AR, HATHFFEIAA , Twist 45K —Ffr B
PRSP ) PR 7, AT REIE 3 45 5 A R S PR RS 37
) E-box J#%1, MIMHIH| E-cadherin fYZR3X, [H]
I I 1 22 (6] 0 A0 i A g W g R 3k, AT Ak F
EMT. Gao IR FYIESE Twist &R AT LI 4
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