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TP E N, Ak WEE 56 '8 B0 A ZUR 35 5 F0E 412, SR E i PCR K2l TWIST mRNA #9235 ; | Western blot
T TWIST 25 2K, JF 430 TWIST mRNA 755 30t 10 238 KT 56 R R 28 M = /a2 HPV R eEi i Al G, 4R
SCHTE ' PCR 45 R R B S Z1H TWIST mRNA Rk m FESUER AL, Z5 BA 11243 X (P < 0.01) ; Western blot 7
AR FIESE T3X— 5 (P < 0.01),, ‘B3 ALH TWIST FFRIA SRR HDE(P = 0.022) , H 54 FIGO 4r#H fib
JEF/N BT i AR AR TC G (P #5> 0.05) , Logistic EIEAT R , 7K B9 TWIST mRNA ik 2tk B 45568 14 4 57
FERH T (P < 0.05) , il TWIST H& P AIARXT 335K 5 R HPV fREaR i ToAH M (r = 0.205, P> 0.05), 4518 : B HiiisLH 41
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Significance of TWIST gene and protein in the occurrence and development of cervical

cancer
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[Abstract] Obijective:To detect the expression of TWIST gene in cervical cancer and normal cervical tissues,explore the
correlation between TWIST gene and the development of cervical cancer,and assess the clinical application of TWIST gene detection
for cervical cancer diagnosis. Methods:The primary tumor tissues from 56 cervical cancer patients and 35 normal cervical tissues
were collected. The expression of TWIST mRNA was detected by Real-time PCR. TWIST protein levels were determined by Western
blot. The correlation analysis was conducted to assess the relationship between TWIST expression and clinical pathological
parameters, load of high risk human papilloma virus (HPV). Results: The results of Real-time PCR showed that the expression rate of
TWIST gene in the cervical cancer tissues was significantly higher than that in normal cervical tissues (P< 0.01),which was verified
by the expression of TWIST protein levels detected by Western blot(P < 0.01). TWIST expression in the cervical cancer tissues was
correlated with lymph node metastasis (P = 0.02) ,but not with age, FIGO stage ,tumor size, pathological type and the differentiation
grade of tumor(both P > 0.05). Logistic regression analysis showed that high level of TWIST mRNA expression was an independent
risk factor for lymph node metastasis (P < 0.05). There was no correlation between TWIST expression and load of high risk HPV in
the cervical cancer group (r = 0.205,P > 0.05). Conclusion: TWIST expression in the cervical cancer tissues was up-regulated, and
associated with lymph node metastasis. It may play an important role in the pathogenesis and metastasis of cervical cancer.
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B SR S LR AR T R G UG 2 —
E L AFL LRI EE (human papillomavirus,
HPV) B2 B 5 2 AR R 28, A A
B 1IN BBV, S e St B B AR 0
HLHI, TWIST K& Tt 8 e - A IR E a1 K
TG s BEORSY 1% s R S SRR R A R JEL
Fe—SE i O R A28 e AR 2P TWIST 2
N5 B SRR R E NN HA ZF RARIE ARSI
FEPRURNEE (A B BERST TWIST 765 8 i &4 &k
JEHBIVE T TWIST 335 516 PR B2 408 1 . 7
HPV 5 RE 4 AR M

1 &M%

1.1 %

WAE 2010 4E 3 A ~2011 4 12 A BT A%
fale A T a4 A e R AR VIR B 2 iR
HHL 56 ], Horh i 46 4, B 10 4], 4F% 21~
68 %, FIJAFHE 46 % RHT ¥R Z AT MUY
RSO T By S5 T A T B 4 V) () 1E B A 21
ol R B AR AEA 15y 20T ARG B UE S A 1E 8 24 41
ZURAS 35 S0 IR, AR08 22~66 % FI4FEHS 46
%, i BEHMIERE, FAREM S HE T -
TOCHRATE T, I X 2R B AR A2

PCR 1 (2720, ABI 2~ F), S5 | SCHT 90 it
PCR Y (CFX96,Bio-Rad /A ], 32 [ ) AZFRE 1
i (Eppendorf A7), &), TRIzol i 7] (Invitrogen
o], Rl 3 SRR & (Fermentas 24 A, 3EH) |
S g B PCR AR & (Toyobo 24 ), HAS) , &L
FEOmRBOAH S (LBHRREE AR, RBtA
TWIST Hiik (#5 .ab50887, Abcam 24 H], FKEH),
HRP Fric (EHT B TG BT A B-actin HLiAR (115
R RANA),DAB W ERF & (AL P2 2F) 56
ARSI R (HC-2)HPV-DNA K535 &
(Digene 2vH], 3EH])

12 Fik
1.2.1 % RNA #93RAwif 4 %

B 50~100 mg ZHZL, ALK AR IFMA 1 ml
TRIzol $2£H RNA, AXH& 8 (1 Bl {3 E RNA A
S E B D(260 nm)/D(280 nm)fE 1.8~2.0 ZZ[a]
LB NEWEEE I i Uk 48 5 BT i g 1) RNA AR AR 773
Byt Hw G SRR S ERAE , L) oligo(dT) N
5191, % cDNA,

1.22 314kt
e Hi GenBank B 21 % [ 17 ¥ 4 5 (TWIST:

NM_000474.3, B-actin: NM_001101.3) #&it514, th
A TN FEIE L, TWIST LA 1854 .57~ AC-
GAGCTGGACTCCAAGATG-3', JZIal5|#).5'- GGC-
ACGACCTCTTGAGAATG-3", F=¥K JEE ol 484 bp,
B-actin 1E [ 5|4 .5'-CACGAAACTACCTTCAACTC-
C-3', Ia 5% :5'-CATACTCCTGCTTGCTGATC-3" ,
FEIRE A 265 bp,,
1.2.3 Real-time PCR

BT IEA . TWIST LR AR e ook B, 5 B
1 x 10°~1 x 107 copies/pl ¥ AEBRAEM L, K
SVAFR 20 pl, f145 2xSYBR Green Master Mix 10 pl
cDNA Bt 1 wl, IE 544 0.5 wl(10 pmol/L),
ddH,0 8 ul, PCR EAZSEN . 94CHAEYE 5 min;
94°C7AZ M 30 s, TWIST (60°C )/B-actin (56°C ) iB k
30 s,72°CHEAH 30 s, TWIST(82°C)/B-actin(84°C)8 s
Ja RO, 3 35 MEA, BHAFEATZNE 3 X,
1 2 1 PCR AT B4 e IF el pnvE i 26
TWIST X223k 7K F = TWIST ¢DNA % Il %/B-
actin cDNA & 1%,
1.2.4 Western blot

BYHE 20~40 mg ZHZY, S0 AR 5T 4% (RI-
PA) E F B 7] (PMSF) , 21 % 4% &) 3K S HUR 2
BT, AZ R AR 1 A B E D(280 nm ) ; SDS-
PAGE 80 V 30 min, 100 V 1.5 h 435 & 1 J& ;350
mA 2 h L% F2 % PVDF i [ |50 o/L G W3k df
M1 1 B BT TWIST Hiik (1:25) iR E
2 h,TBST % 3 ¥, &K 10 min, 5 HRP bric (4
P IgG (1:3 000) FiRIFE 1 h; LLEPT A B-actin
Hilk (1:1 000) K2, — 4k HRP ARic 19 FHi B
TG (1:3 000) , =i J F ECL A& 65 s PP &5
FH Typhoon 43T BUR R Ge W K EE , 71 TWIST/B-
actin JKJE HAE AR 3 1K,
1.2.5 /A& HPV A4

FHES ISR AR (HC-2) , 4% HC-2 HPV-
DNA i G F#E, 2 KIRET 59 # DNA
S CBURA BN HEN EREY)) O N 42 ) G O P TS 3
DNA #17 P Foe = or#r, Faill B A2 My 13 F
97 HPV DNA () 16,18 31 .33 .35.39 45 .51 ,
52.56.58.59 F1 68 Hi) , =1.0 pg/ml FI A PHM:
13 %itsss

FH SPSS16.0 3 A 7481 2% 53 Hr . TWIST HYAH
X IR 28 TEASTERG S0 IR ML IEZS 5041, SR
B+ bRUEZE (X £ 8) RN, RALE L BCRH ¢ K5,
ZHZ 5 HT K Logistic MIHKGE , T8 HLE L (OR
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H) K 95%IK (S IX A (CI), mifafl HPV i FEak i
PR (DU A3 B E R ) 227, AH OGP Spearman
AT, DL P<0.05 WERA G5 X,

2 & B

2.1 Real-time PCR # TWIST £ & )5 5 g
R P e Rk

TWIST H1 B-actin & [ A HRfE ih £k i 2 1
PCR X Bt 3 R22 16, AH OC R (r) 4351120 0.996 Fil
0.999, 56 il By Fiis R 4 Z4rh TWIST mRNA 19
ARTFIEKE (6.53 £ 1.25)x107° & TH FiE 4
41 (1.98 + 0.48)x10°, ZREASITFENL (1 =
20.6,P < 0.01,/& 1),

P < 0.01
8.00 1 . |
~ 700 T
5
X 600
B 5.00
%
< 400}
z
2 3.00f
F
4 2.00 T
=
& .00t
0.00 - -
A4 B HUEH 44
Kl 1 Real-time PCR A6 & 20098 Fl'E #01 1E H gH 40 TWIST
mRNA AYAHRTF IR

Figure 1  The relative expression level of TWIST mRNA in

cervical cancer and normal cervical tissues by Real-

time PCR

22 TWIST & & 25 A 2 B3 LR i Rk
TWIST 2 FH 14> F 5~ 21 000, P2 B-actin

B3R 44 000, B TWIST 1 ERIA

JKF-(3.02 + 0.40) = F B SEH 421(1.92 + 0.12),

ERHEAGIE (1 =158,P <001, 2),

23 THEIRML P TWIST mRNA 4Bt £ ik 2 506

JRIBIL A £ F

EEEEN

proctin M S . 000

Kl 2 Western blot Rl £ 1S #11E H 441 h TWIST 2
EENESEN
Figure 2 The expression of TWIST protein in cervical cancer

and normal cervical tissues by Western blot

Real-time PCR Kl i3 TWIST mRNA FHX} &
N SR RS (= 2.07,P=0.022),
H5AEES FIGO 4331 Mg /N g BT Jihygd 4
R (¢ 4051 0.27 .1.31,0.57 .1.36..1.55, P >
0.05) Jo 3 (F 1) ;2 Logistic [[IH4347, TWIST mR-
NA AHXF IR Xk L 25 R B 10 OR fHoM 1.96
(95%Cl:1.35~3.63,P < 0.05),

®1 STEALD TWIST BN RIEESEKRFESHE
XE
Table 1 The relationship of TWIST mRNA expression

level with clinicopathologic parameters

MEZFE bR B TWIST AN Rk (x107) P

FEW(S) 0.27 0.393
<46 25 6.50 + 1.22
> 46 31 6.59 + 1.23

FIGO 43 1.31 0.097
13 22 6.25 +1.23
1T 44 34 6.71 £ 1.34

Ji g8 KN (em) 0.57 0.284
<4 38 6.65 + 1.26
=4 18 6.45 + 1.12

95 BRZS 1.36 0.089
9o 46 6.87 + 1.32
2] 10 625+ 1.22

AT 1.55 0.064
B 36 6.42 + 1.35
e 20 7.02 + 1.46

M EEE R 2.07 0.022
H 16 6.98 + 1.46
o 40 6.22 + 1.15

2.4 EHRBEMAP TWIST 5 Z &% HPV AR Z 0

Spearman AHIC/HT R | B B LH H TWIST 1)
mRNA AR IR KT 5 e Al HPV S5 84k 0
MFVE(r = 0.205,P > 0.05)

3 3t R

BRI RL KRN ZHNR SR
T, HERAS ST e U B SR Y
FEHYEN R (H AL — 20 N SR D e
B A RS R ER BRI, TWIST 2
— A EEORST B S S e R T O B,
Xt IR ity ek e ) 40 A A B A A A
A, A Rz 40 M 1 [6] 53 490 i ) s A (epithelialmes-
enchymaltransition, EMT) 2 H i 2 B Y R #21E
51K T RS R R S TWIST e AR HTAY
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B CTE S HRTTCAEZ S 1B SR 1 g
RILTWIST FRikim, I S5EEHEXRHD],
FLAVE AR Ans IR S R A AR
WA IR 28 SR AL sz — 110
AHBF5T i t Real-time PCR #:10 56 151 2 #59
135 Bl B SUE H 42 TWIST (9553k, RIS #i
FEZHZ) TWIST mRNA Kb TESIERHA (P<
0.01),Western blot 7£ & FH 7K F FUESE T 3X — 55
TWIST J& EMT i F2 H Y 5 22 8 45 X -, TWIST i
it EMT {& fiff el 40 i % A TR AT e A8 Ak, FCpLa] T
BEJE 4 & E-cadherin ZE NS 81 1Y E-box J7 41,
IS 3855, il E-cadherin 4% 1) 241 i
BRI Rk, b Bz I i 220 A el A i e oAk 3
PR bR v A R 2 TWIST 78 i 4140
TGk HER TWIST 58 8t 1) & A VMG, AR
WFFE A% TWIST A% 2 5 d 5 1 PR s 2 9 e ] OC
FRAAT T 508, B0 TWIST kK V-5 ik B 455655
FHOCG , A R S5 B A1 I 2R3k KO i3 T Io ik e 4
L (P < 0.05), (H 58 SRS g K/ TG
5, NBE KB S5V A BRI AN I PR A3 S0 4R A i
ULEH TWIST AMUS S T E 8N &L, S se S
9 BIR B LR B UM, Logistic [F11H 37 i
IR, KA TWIST mRNA ZeikJE itk ELas A5 1l
SESER (P < 0.05) . % TWIST B2k /K55
f& R HPV 95 8 2k &2 19 AH S i R B, B Jia Al
TWIST FAEXF R IEZKF- 5 = fE A HPV 5 85 405 T
A (r = 0205,P > 0.05), %W TWIST 1 HPV 1]
RESE A FLR R RIS B i) Ak R
ZE LR TWIST 765 808 Rk 3 , 5.
HREAMELGEHEBLHC, TWIST B35 Rkl HE
VB S R R R R AR,
[&% 30k ]
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