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[(HZE] BN HT AR R MCF-7 hi ik Twist JEEXT MCF-7 T A0 MRt AU Ry s, ik WdEE
ZH kL pBABE-puro-myc-Twist, HEK293T 2 fil £, 2%¢ 100 % 5% 5 7, I8 g4 MCF-7 40 i, 3 2o 07 2 2R 75 W D % A Twist 11

MCF-7/Twist 4 it Fil MCF-7/ Vector T Bt 240 i, 11 38 4o 1< P2 JC IV B 07 55 7% 05 s 88 AT T 40 0 A 1 1) 2L e 4 /) 3k
( Mammosphere ) , J{-18 i Western blot ¥4 ll myc-Twist Mz Twist 1% )5 & 5 ) Mammosphere #H5¢ CSC & bR i 19 ik,
Transwell VAN AMEAYITRERETT . GR  IUTIAL HE30E 4% S5 B BB pBABE-puro-myc-Twist ; Twist 5 PR 7 #E 4H g P4 Fa i 6
iR KRR TC ML VE B VR R 75 & 4 B T 40 R () Mammosphere; MCF-7/Twist 41 i Jit /28 40 A% 40 i = 4 B 77 34 5
(P <0.05) ; myc-Twist, Twist }z SOX2, OCT4 7K [1 7 MCF-7/Twist Mammosphere 4 il /7 3 3% | ¥ ; MCF-7/Twist Mammo-
sphere AHMIITALBESIIG N (P <0.05) , &5i  Twist St MCF-7 [0 T 40 MO A 200 & 22 R D 1y o, IR TS .

[RIA]  Twist; FUIRAML/NIR ; AFLIREE 40 MCF-7
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Overexpression of Twist gene promotes cancer stem-like cell enrichment and cell

migration ability in MCF-7 human breast cancer cells

Zhou Mingli, Yang Jiajia, Tang Shifu, Yang Li, Zhang Hailong, Du Yan’ e, Weng Siyang, Liu Manran ( College of Labo-
ratory Medicine, Key Laboratory of Laboratory Medical Diagnostics, Ministry of Education, Chongqing Medical University, Chongging,
400016, China)

[ Abstract | Objective To overexpress Twist gene in MCF-7 human breast cancer cells and investigate
its effect on cancer stem-like cell (CSC) in MCF-7. Methods Recombinant plasmid pBABE-puro-myc-Twist
was constructed and retrovirus was packaged in HEK293T cells. MCF-7 cells were transfected with the
retrovirus carrying Twist gene or the controls. MCF-7/Twist cells and MCF-7/Vector control cells were
selected. Mammospheres with characteristics of stem-like cells were collected by long term serum-free
suspension cultivation. The expressions of myc-Twist and CSC marker proteins induced by Twist in MCF-7/
Twist mammospheres and MCF-7/Vector mammospheres were determined by qRT-PCR and Western blotting.
Cell migration was analyzed by Transwell assay. Results Twist gene was efficiently delivered into MCF-7
cells, resulting in the stable expression of Twist mRNA. Mammospheres with characteristics of stem-like cells
were collected by long term serum-free suspension cultivation. CSC enrichment was enhanced notably in MCF-
7/ Twist cells (P <0.05). The expressions of myc-Twist, Twist and CSC marker proteins SOX2 and OCT4 were
upregulated in MCF-7/Twist mammospheres and cell migration was enhanced (P <0.05). Conclusion Twist
plays an important role in enhancing CSC enrichment and promoting cell migration in MCF-7 cells.
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OB 1O A 2 e TR AR R R R
BN EEVER " CSCs 5EY7 T 32 Il
S RS R S A e S Twist 7] BT i 8 45 4
S 42 AL S R P98 440 LA CSCs R, BTG 78 328 Ak
EERS L SUR T R, L ER 94 T LT H AT
RIEHE . AHEG A Twis LR 00306056 0% 2 40
PRI, 28 HEK293T 41 ffd £, 256 300 &% S 0 25, B A
MCF-7 L5940 i, 38 5t 075 256 2 37 5 36 3% Twist 19
FLIR S AT bR , 3 2o K B TC LT B IR SR I B
& HA TR AR~ Rt — 2B BFST Twist Xt
A 1522 L s 0 B e B T A0 B R 2 2 2
TIRERISEI , LA B A 1 L5 A0 1R 22 e A% B LML
R T 5 Ry B () 2 AR R

1 HRE 7%

1.1 ##

MCF-7 2L B o 4 M & AW B b B2 40 & 2937T 40 Ml
pcDNA3/myc-Twist | %% 53 55 2 Ji B pBABE-puro 14 %% J5i 7
pAmpho 832 25 KB ATH DHS o F A I AR AG 56032 W2 205 36
AR E A, AR RPN DIEG T4 DNA ligase | 2F /M7 ik
PEMEBL T (calf intestinal alkaline phosphatase, CIAP) \DNA mark-
er g RNA 4 O R & L 3R & i A S e s ialon) & B oK%
TaKaRa 23w 3 5 111 501 BORL 3l 42 3050) €24 Omiga 23 W) 7 it 5
CaPO, Y iR A 52 56 28 ] 4 s RIS 35 K I 13 o DA [ R
HiAR A R~ 7] ; DMEM/F12 85 3% 3 il RPMI1640 K15 37 45
Gibco 23 W) 77 il s i 4 I3  JE &% R Fl EGF \bFGF | B27 , TRIzol
Reagent >4 Invitrogen 23 ) 72 5 s BSA i Sigma 2 & 72 i 5 25 1 24
fifE AN BCA 8 1€ B & W B 58 = KA HEARIT I /)
BT Twist BT Abcom 24 5] 7 il s /NEAT A e-mye bR 5T
& Bioworld 23 ] 7% il s S i A SOX2 HLfk s tabit A OCT4 Hi &
AT A B s AN R AT B-actin HUAAN 3 JL 50 A2 4
B A HARA R ) s ECL AL 24 e 60 & .8 um LA R/
Transwell® /N% 3 Millipore 23 ] 7= i HoA i 700 29 8 B 7= 45
Mt
1.2 Fik
1.2.1 #EHF Twist B[] A 330 5% S 5 3 38 280 % oA ) 722
Hind L1 Xba T 3] peDNA3/myc-Twist JFRE , BrUI5 5 e
VKB E myc-Twist, T, DNA R4 8 F-dinfl . EcoR I HEGY)
pBABE A4 (Vector) , Xf [0l Wt (¥ J B F- v Ak Bz L e fb. T4
DNA JEH 16 CIRIEH B ,S wL # AL KIGH HEEZ S
DH5a 11,37 % 3 G 57, 474G B B SE e v v , e T & &R
HaE# (100 mg/L) 1Yy LB K5 FRIerh, 37 Cid g, S
K, BamH 1 /Sal 1 XUEG) % 5 20 300 6 03 2 BokL. ) 1E
i, B Ok 44 4 pBABE-myc-Twist,

1.2.2 #E3F Twist [ 55 2H 300 4% S5 25 (19 (0.2 O HA:
K30 HEK293T Z0fu 3T 6 fLAR A, 18 ~24 h J5, pBABE-myc-
Twist FORLFI (% 5T pAmpho i85 CaPO, % 54 1] 4% 4 34
HEK293T 4HJifl, 5] iK+ pBABE-puro i 7 FI45. 5 ki pAmpho %
e iy hh—2H HEK293T 4 as S B4, 12 ~ 14 h J5HE ¥

WTE A FRAE 36 h WA £ 30 A S B URL I A I b, JT TR
BT EERE IR, P 24 h S AT 2 IR AR L. B0
B I, JHALAR A 0. 45 m (14155 R 2T 4 3R 18 A6 0od 08 7 17K
W ,4 C TRAF
1.2.3  FasE Rk Twist K (11 MCF7 41 MCFT7
PLS x 10°A/FLEFNF 6 FLARIY K537 14 h J5 , 3598 3 5 0 10
B EIEW (& polybrene 5 pg/mL) , [l 3578 A0 BEZH FIA N
SRR S IR HRA . 282 WOk 48 b fg B S e i AR A TR
BHFEE A puromycin(2.5 mg/L) ik, 7 d J5 , ¥ puromycin ]
WEEARTRTE 1.25 mg/L B & 14 d, IEF B4, Y Twist 0%
AR RE AL, i 4% 9 MCF-7/Twist 40 il ; Jk e 25 40440 55 1)
X BRI, 544 S MCF-7/Vector 4HIJil .
1.2.4 qRT-PCR £l Twist mRNA [ 3Rk T S 0 T IR
Y2 ffE Ak L35 FE B4 4 T8, TRIzol 45 Mt MCF-7/Twist, MCF-
7/Vector 25 41 ARG G RNA 339 7 57 f g 4K U B 45 20 Bl 47 .
VAT AR5 cDNA 84T , #4175 & PCR )i, Twist FiiF5]
W)~ 5'-GGAGTCCGCAGTCTTACGAG-3', FiiE5| ¥k 5'-TCTG-
GAGGACCTGGTAGAGG-3', ¥ /i BZ K o4 201 bp,
1.2.5  RKFETC M7 27 7L MR 40/ Bk ( Mammosphere ) 5 3%

5x10% ~1 x 10*/mL B B 77 HefhF & B27(2% ) \EGF
(20 ng/mL) \bFGF(20 ng/mL) \BSA (0. 4% ) & 2 (5 pg/mL)
) DMEM/F12 B3R5k 78 6 FLAR b RS 3%,36 ~ 48 h 5 1iL
ARAHML L3, R 500 v/min B0 5 min YR [ R AE KA
JL, 1 x 10° ~5 x 10°/mlL 2k SE 7 TC 1L 35 15 9% 56 P & 7 15 9%, i
2 ~3 RAPHBN AW AT HAT, 157 KA 0.25% (& 0.05%
EDTA) i) B A Mammosphere J8 52 i 2k 22 76 JC 1175 15
FRHE R B UOE AL P R4 2 A Mammosphere 4K VCIC K
%1 AL 2 8 Mammosphere , MCF-7/Twist #1 MCF-7/Vector
3% 372453 1Y Mammosphere 43 33t & MCF-7/Twist Mammo-
sphere 1 MCF-7/Vector Mammosphere ,21 d J5 5% F 3148 &
BARF60 um (1) Mammosphere , 3154 H p £k 58 J1 I W 4 Mam-
mosphere JI T 529250
1.2.6 Western blot £l Twist, myc-Twist F1 CSC Fric 5 H #
ik I 82 MCF-7/Twist, MCF-7/Vector DA & MCF-7/Twist
Mammosphere ,MCF-7/Vector Mammosphere 4l il J&5 , F 7 & 11
RAPI U W 2L 45 SR AN R . 25O AR 240 B3 U, BCA 2
FESHBE MRS WAF R B 1 A SDS-PAGE B &1, &
0.45 pm [ PVDF JBE, &5, in AN BT Twist —47(1:50) |
NP mye-Twist —47¢ (1:3 000) FI/N BT AT B-actin Ll
(1:1000) ,4 CHFF A VEREL, A HRP FRic i L £ 50/ B
IgG(1:1 000),37 CHEF | h; FRR RN, ECL {27 Ot i 6,
Kl CSC bric 2 AP BRIA) B, St A SOX2 —41(1:500) , S dit
A OCT4 —47 (1:300) ; — 4t ] HRP 43 ic #9 LL ¢ 3T fe 1gG
(1:1000) ; Bractin f: Y%,
1.2.7  Transwell ¥ 4fi i i 75 WA B MCF-7/
Twist Mammosphere 1 MCF-7/Vector Mammosphere 4 il J5 , %
200 WL FCILTH 40 i B W (& 2 x 10° A4 fe) i A Tanswell |-
%, [FIIHFE Transwell T2 01 A 500 pl 1640 5¢ 455 35 5, % ML
ST HESE 48 hy ShfhERY A, Bk,
1.3 %t oM

K] SPSS 17. 0 Geit A S Bdli AT 73 M o W Sz AR %
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2 HR

2.1 Twist A B 4015 4 Foka A0 58

PBABE-puro Vector £ [l i 4110 % 5% 5 1 0 B pBABE-
myc-Twist 28 BamHL/Sal DY) f5 , AT WHZE 1 kb K/NR B, 5
myc-Twist BRiE{EAH4T ; pBABE-myc-Twist 25 5 % 78 TE Al , Twist
A SERER] pBABE-puro Vector {4 1o LRI 1,

M 1 2

10 000 bp—,
7000 bp—

4000 bp—
2000 bp—

1 000 bp—

500 bp—

250 bp—,

M:DNA #7£;1 :pBABE-puro Vector #4k ;2 :pBABE- myc-Twist 20 4x
E1 #t%%E pBABE- myc-Twist &8 R

2.2  puromycin Jf %43 3| 48 ik MCF-7/Vector , MCF-
7/ Twist
Sk HI CaPO, % 4L 1) J7 15 B 7 B3, & MCF-7 4 g
puromycin i 1% 5% 3§ 2 J&, MCF-7/Twist 4 i JE &5 8¢ MCF-7/
Vector 4T AN A HTE H oA SR i s AR (18 2)

@Q -~

A MCF-7/Vector; B : MCF-7/Twist
E2 £ puromycin fFiEIESE 2 FRRUPEIELMM (402 L4t x200)

2.3 qRT-PCR %% MCF-7 Zafe i Twist mRNA & &

qRT-PCR A U] 1) 386 7 5% 5 73 Bk 4+ MCF-7 40 i 2 JH ) 1)
MCF-7/Twist 40} N4 Twist mRNA 3% (0.767 £0.090) , i 7&
MCF-7/Vector 40N 2 [, i 2R B mRNA Kb KRz H
XTREZH () mRNA 3Rk i F 3G & (P <0.05)
2.4 Western Blot %2 MCF-7 48 . N myc-Twist 47 %

&G Fe Twist & & &k ik

Western blot £l 45 5 2 7~ , MCF-7/Twist |7 Twist & [ Fl

myc-Twist bR KRB EF WE (K 3) .
1 2
— —Twist(21x10°)

P s (37x10°)
W W oocin(42x10)

1:MCF-7/Vector;2 : MCF-7/Twist
3  Western blot #&il] Twist & [ #1 myc-Twist ¥R % & A IR %

2.5 RERAFEFERGELA T @I
Mammosphere

FH 5 40 PR 09 G i 37 = 97 85 9 FE 0 3 TR A O e A5 2
BIFERAE K AU 2 48 MCF-7/Twist Mammosphere #1 MCF-7/
Vector Mammosphere, & {45 140 E 4 KT 50 wm ) Mammo-
sphere JF 3B HERRE 1, Herhr MCF-7/Twist 46 Jifd w5 4 4% 31 9
Mammosphere ${ 4% (23 +0. 8) % MCF-7/Vector Mammosphere 1]
Brim (14.0 £ 1.4) Z, HAKBUR, P2 SR AN IR R LA, 22
Geita (P <0.05,/K4),

:“«:. . ; = ‘@‘ ‘
. a .
A :MCF-7/Vector Mammosphere ; B; MCF-7/Twist Mammosphere ;

4 MCF-7 Z&Ri& Twist 540 Bk B 1 M0 3
(H8 2 24T x200)

2.6 myc-Twist #7 %% & #= Twist & & £ MCF-7/Twist
Mammosphere W #45€ %k &

Western blot 46 5] FH 3 4 B IR 1) JC 1M v B0 85 9 B 42
it 3 JE Y O e A5 BE TR R AR K 95 2 A MCF-7/Twist Mam-
mosphere Py myc-Twist 725 25 [ F1 Twist 25 [ 1938 15, 1 MCF-
7/Vector Mammosphere Py W35 HF ik (F 5) .,

1 2

R st (21x10)
.00

—— < 3-aclin(42x10%)
1:MCF-7/Vector Mammosphere ;2 : MCF-7/Twist Mammosphere
B 5 Western blot #:il] Twist & HF1 myc-Twist & BRI RIE

2.7 Twist -5 Mammosphere #§% CSC & & 42 E AL

Western blot 41| 2] MCF-7/Twist Mammosphere H14H5¢ CSC
FE 1 SOX2 F1 OCT4 #rid BB 1 #1575 T MCF-7/Vector Mammo-
sphere( & 6) ,

1 2
o0
S < 0CT4(39x10°)
—— - ctin(42x10°)

1:MCF-7/Vector Mammosphere ;2 : MCF-7/Twist Mammosphere
6 Western blot #ill CSC iR EEZEHHIRIE

2.8  Twist 423t B A F 4m 4% 1k 49 Mammosphere 48 it
A K 0R
Transwell £ %] MCF-7/Twist Mammosphere 13T 41 i £
(187.0 £ 5. 6) % MCF-7/Vector Mammosphere [{{] 1T #% 4l it 5
(78.0 £3.6) WFEHIN(P<0.05,K7),
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A) B)

A :MCF-7/Vector Mammosphere ; B: MCF-7/Twist Mammosphere
&7 Transwell # il MCF-7/Vector Mammosphere 1 MCF-7/

Twist Mammosphere 2 ffl 5T 7% & (48 2 247 x200)

3 itig

i 96 T 4 LRE 20 MR A AR TR A b B A 3R
TR RE 71 R JC B FE VS B 0 40 L REAAS , 3 — 20 LR K
S SETE LR e vh e L, Bl i 7 S A 9 v 3
HOX iR ) b 7%, S RN 2 IR T BT 52 A
DISERY AR Twist 25 P8 ¥ b & A % et 1
T E S EMT i 88, 5 e 40 i 3R A5 10 7% A A 55 72
BE TSI R " ARk, A Snail 5SR-S
5 IR 20 M AT T A AR AR T S S IR e R,
R EY A B AIRE Y o ke Twist 2752 5w 40
JLSRAG T A A R A HIBILAR i R IS

ABIFSE I T AL) E Twist 300 % s i 5 H A 3R 3K 5
K, HEST T RRSE FIK Twist A FL IR I 20 I 22 A 7Y
JEl AR T I BT R SR R T R R B T A
A9 Mammosphere , A BB Twist & e T 240 M A 20 g
WAHEMITR RN . AT R B, BRIk Twist JEP
(9 N LR 4t L MCF-7 7 Jirb 3 1 240 PR AE 40 B 5 A g
FIH AR (P < 0. 05) 5 [/ - 40 i A 20 it 2 P b i
SOX2 1 OCT4 1) 3Rk U458 T%0 HE2H 5 4 (9 12 7% e
T WERR(P <0.05) . ABF5EHER Twist 25 1
25 9o AN M AR A T 20 B e, D R AR i e R A i A
# , Hoor 1AW LA R e — R

VL AR R, ZZ T 5% 8 7 Twist 8 3o 1 42w (A 422 7
KT TG  3R35, 2 5 EMT 540 55 2 #list
U Twist AT BEIT- 400 LA iR - A0 MRV , i
98 40 Jfg A 40 Jfg 3% fin . Mammosphere J A i 77 3
5105 LA 22 1) L[ R B ) 3 A 6 R 400 i v
K25 Twist BYFER LI AMIN AL S o SR
96 4 L T R S S e T A i e A A R R . B2
Twist 2380 32 T A ] 42 AL ol 940 42 fieb 783 4 A 35 A5 1 200 i
FREIT B & AR I AL R 7% 1 AN THAE , AR C A BFSE
LR E oA BIFSY Twist 845 I Jed 20 Jf 70 L I b 9]
A R SR A b T VR R ST 1 BRAR Y A AR A

L ERTA , Twist (2 BEE T 40 MO FE 4 I i = 42 5%
PR T A MR R AT RS BB ) 15, S gt — 2B 4R
Twist FUSHJE 20 BAE A e LR IR 28 R i e
RV B CHL R BT TS BE5E T w028 (4 SE B A
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