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% LOVO e 235 A 44 (L-OHP) @t 25 2w fe 4k LOVO/L-OHP, %, 9% 3 % 42 & & M 97 i 3% (Western blot) # ] LOVO # LOVO/L-
OHP 48 fie. E-cadherin #= Vimentin % iz ; Western blot #4 | 4% 4% & B -F Snail, Twist & A ;€ EMTD AN w3 sE, R 5
LOVO &b, LOVO/L-OHP & & & 4 % , 2w ji it E-cadherin & ik 8,55 (22. 63+3. 25) % (P<C0. 01) , 3£ 4% 1] vt tm o R A, % 34
Vimentin(475. 42458, 36) % (P<C0.01), LOVO/L-OHP %1 itk Twist & ik % & 3 A (116. 42+18. 36) % (P>>0. 05) , Snail & i&
B FE A (382. 1841, 33) % (P<C0. 01), siSnail k£ 8 E-cadherin % ik (246. 82+ 31. 57)% (P<C0. 01), F #4 Vimentin % ik
(28.75743.96) % (P<C0. 01) ; siSnail 2 % 3% 3% LOVO/L-OHP 4 itk L-OHP 457 A B bE , 3¢ B8 48 Fe siSnail 2869 1C;, 2 %1 4 23. 75 pg/
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[Abstract] Objective To investigate the role and molecular mechanism of epithelial-mesenchymal transition (EMT) in che-
Oxaliplatin resistant LOVO/L-OHP cells were established by gradu-

ally increasing the concentration of oxaliplatin and intermittent treatment with high-dose concentration on parental cells (LOVO).

moresistance to oxaliplatin in colorectal cancer cells. Methods

The expression of E-cadherin and Vimentin was detected by indirect immunofluorescence and Western blot analysis. The expression
Compared with LOVO
cells, the epithelial phenotype of LOVO/L-OHP cell line was lost, and the expression of E-cadherin was decreased (22.63=+
3.25)% (P<C0.01).an increase in the mesenchymal marker Vimentin (475. 42+ 58. 36) % (P<C0. 01). LOVO/L-OHP cell line
Twist expression was slightly increased (116.42418. 36) % (P>>0. 05), Snail expression was significantly increased (382.18=%
41.33) % (P<<0.01). The expression of siSnail increased E-cadherin (246. 82+31.57) % (P<C0.01). The expression of Vimentin
(28.75+3.96)% (P<C0. 01) ;siSnail significantly enhanced sensitivity to oxaliplatin based chemotherapy in LOVO/L-OHP cell

line, IC;, control group and siSnail group were 23. 75 pg/mL and 12. 42 pg/mL. Conclusion

of Snail and Twist was detected by Western blot analysis. cell proliferation was detected by MTT. Results

EMT may play an important role in
chemoresistance to oxaliplatin in colorectal cancer cells,inhibition of EMT can restore chemosensitivity of resistant colorectal cancer
cells
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HETE A 4 &, b f2-a] i %% 4k Cepithelial-mesenchymal
transition, EMT) BLZAE I B I il i 20 e v 3 o A7 76, L
SRR AR S A MRS 40 B B 4H B BB E-cadherin,, B-catenin £ [ J7 A
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1.1 MR AKBE LOVO 4iig#ks| B % E ATCC, Lipo-
fectAmine™ 2000 # Y457 W [ 3¢ E Invitrogen 24 7). RAILA
Bractin HLERESTA  MTT F1 — HIE#R (DMSO) i B 2 19 Sig-
ma 2\ A » B3t A E-cadherin, Vimentin, Snail #il Twist B ¢ [
itk A 3% B Santa Cruz 24 A, i R 1gG-HRP — 4. IgG-
TRITC Z41 4k 2= & J6 i F W 3 58 [ Pierce 23 W, RPMI
1640 H5 325 04 108 B E 5 B8 B £ E Hyclone A w], R
PRI (L-OHP) W [ VL5518 Jif 2 2545 IRA 7]

L2 Jik
1.2.1  KMW# L-OHP iiif 25 40 i #k LOVO/L-OHP # 2 37
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R P24 4 e B2 32 4% 0 O 1 o TBORE AR K 38T LOVO 41 g, 7 %

YL BE S 1X10° /mL, AW BN 0.5 pg/mL #) L-OHP
FFRWE AR 48 ho 78 & LW WG N AR & L-OHP 4 55 3%
WAk S B 35 AL AR P & &R 0.5 pe/mL Y L-OHP
WIS E A 48 h, Wb R Bk E R BB R L
OHP k& HAMETES 2 pe/mL 1y L-OHP ¥ 5% W b e
A KB DL I e B KGR i L-OHP /£ LOVO 4 g, e &
Feaxt L-OHP fit 2519 LOVO 4 g . B LOVO/L-OHP,

1.2.2 Snail siRNA FikFk# @ M40 Y Snail siRNA
AR SIRNA 5 AR J5 3 A0 41 LA i A9 SCHRTY o4 o 0 0 51 A
BamH [ 11 Hind [l i YJ {57 50K 35 , 43 51 & UK R HEBLEE DNA,
RSG5 siRNA Z A& pSilencer % $, K AL % BT A 5% 1L 1A
B P 85 3%, il 3R TR, 0 A AT AT AT O Y . 15 30 A Ak
pSilencer-Snail siRNA #lI pSilencer-Control siRNA, faj f& siS-
nail F siCon, #% LipofectAmine™ 2000 #AE L4 Y LOVO/
L-OHP 4. # Y 12 h J5Hm . MA SH AR E LR F
337 'C.50 mL/L CO, $3; 24 h #4755,

1.2.3  BEMREE (MTDEKEA RS R W5 LOVO/
L-OHP 4 fifd . LA 4X10° /fLEF T 96 FLAREE 5%, 24 h J5 R ER 5
FE AR, TE B RPMI 1640 K5 32, LA 0~100 pmol/L 1 L~
OHP 2027 40 A . 55 52 5 85 3% 3%, 78 in 4 e A 25 9 1 2 25 A
. HH3IANEI. BAAMMALSREF 72 h 5 #17 MTT
S, AL 20 pL MTT (5 g/LOVE IR ARS8 57 4 h, k3
?%,f%ha »BEFLINA DMSO 150 pL, #%3% 10 min, i 25 ¥ 78 5
VE A TG AR AXAE 490 nm il 1< 20 W 5E & L YOG BE (ADMEL,
1.2.4 fEdotie R4 KK LOVO & LOVO/L-
OHP 4iffd 4 F + 6 FLAL N W3 A [ B AL 1X10° A4, 5
F& 48 h J5 o e YL @ M E-cadherin #1 Vimentin &3k,
R % HOBEE A 10 min, 5 BR #h 2% »f WK (PBS) Pk 2 WK,
0.5% Triton X-100 % ¥ 15 min. PBS 3%k 2 ¥, 2R J5 b 30
mL /L IE & 3 03 A 3 P 30 min, B 45353 B8 A BR
PLA—H (1 1 000K .4 Cibik. PBS whisk 2 3. ImAF4L
AN TgG-TRITC ZHi i W (R BEBE 1 2 500),37 CHER 30
min, PBS Wik 2 ¥k, A 200 pg/mL RNA B, % T E 30
min; A 5 pmol/L #8525 Yk TOPRO-3 £ #¢ 5 min, PBS
Yk 2 . HARWT VIR, G H il & . 78 Leica TCS SP i
FeIL R AR B B T O M. DL PBS At — B R b B
POR: N

1.2.5 Western blot 7387 WA 4, & AR LA I B 5
I 4G LR U RE AT SDS-PAGE HL Uik (43 88 MR B2 1026, )
SRR R 5% . WK )G B & PVDF i, 5 Aﬂﬁﬂaﬁjﬂﬁﬂ
BE MA—di.4 CIRELSKREERTHEKABEF 1 h.nA
HRP fid M 2EH/NR — 90, FR FREIRME 1 h, DL ECL K
Mg . A Bio-Rad 24 & Quantity one $ i 14 43 7 R 4
FH X & Fr . Labwork 3. 0 BH& 40 BT 3R 4F #E 47 B 5 43 B D o
2 Al 8 BEAR L 45 R LLRR A3 O % BE 1 (TOD) &R .

1.3 %il2#4ab# DL CalcuSyn Demo Version 2 4¢3k 43T
B ICs . LA SPSS 17.0 JR% FGE T 40 07 72 )7 f 45 21 £ 1k 47
PARE I EAHT. P<0.05 HESAHGI¥EX.

2 4 B

2.1 KWjw LOVO/L-OHP A &2k @ 7 KM
L-OHP iiit 25 40 i #k LOVO/L-OHP, & %5 22 Wi 5 % B 3 % A
T EMT, I K 40 JRF PR 2 o FL A 1] it 240 T 285 2% 4 50, 4 it
e PRI 2% HEFU A, B 2 th . W 1.
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LOVO/L-0HP
o

1 mzﬁemm LOVO/L-OHP ema@ A5 (X 400)

2.2 KRg¥E LOVO/L-OHP 44 jifi E-cadherin 1 Vimentin 32
i RO S R R LOVO/L-OHP I jz LA 5%, 4h
JifLf E-cadherin 2 35 98 55 - 4815 (8] -4 il R &L, R 3% Vimentin,
TE 2, Western blot 25 J 5 578 6 45 £ — 2. 4 LA LO-
VO 48 s 19 E-cadherin il Vimentin ik 7K % 100% ,LOVO/
L-OHP il i E-cadherin 4 5 7K 52 (22. 63 £3. 25) % (P <
0.01), Vimentin ik 7K H (475. 42 £58. 36) % (P<C0. 01) ,
UL 3,

Lovo LOVO/L-0HP

. . -
. . a

B LOVO/L-OHP k8 E-cadherin
*ﬂ Vimentin 3 3% ( X 200)

Lovo LOVO/L-0HP

- E-cadherin

- — Vimentin
r——

& 3 Western blot #ill LOVO/L-OHP 4Rkt E-
cadherin 1 Vimentin 3%

2.3 KMJE LOVO/L-OHP 40 il Snail fl Twist ik 4351
LI LOVO 4 i 1% Snail fl Twist 33k 7K FH 100% ,LOVO/L-
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OHP 40 Jitd Snail 323k 7K F H (382. 18 £41. 33) % (P<C0. 01),
Twist 223k 7/KF (116, 42+418.36) % (P>0.05), VL& 4,
LOVO LOVO/L—OHP

Twist

Snail

B-actin

B 4 Western blot #&ill LOVO/L-OHP
A Bl Snail F1 Twist FTiX

2.4 siSnail X} LOVO/L-OHP 4 f§ E-cadherin I Vimentin
FIBWF M siSnail A1 %) #] siCon # Yt LOVO/L-OHP 41 fifl

48 h J5 , Western blot ¥l LOVO/L-OHP % Jifi E-cadherin F1
Vimentin 33k, 4 5 LA X BE 2 siCon B E-cadherin 1 Vimentin
%35 K FE R 100%, siSnail 4 E-cadherin % ik K F K
(246.82+ 31. 57)% (P << 0. 01), Vimentin % ik /K F X
(28.7543.96) % (P<C0.01), WK 5.

siCon siSnai |

E-cadherin

Vimentin

Practin

5 Western blot #ill LOVO/L-OHP 48 1 %5
siSnail fJ§ E-cadherin #1 Vimentin 3%

MEFEE (0

L~OHP (pg/mL)
B 6 AEFE L-OHP &1 /5 LOVO/L-OHP
HAETFIE
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2.5 siSnail {438 LOVO/L-OHP 4 i L-OHP {ky7 &
P L-OHP ¥R 72 h J§ LOVO/L-OHP 4 Jf () 47 1% il £ &
L, BE%E L-OHP ¥ B A9 3, LOVO/L-OHP 41 fg 77 i %%
Wi B, 5 X IR 4 siCon Fb %5, siSnail 20 T F& o B &, L-OHP
BRI 2E T A G F B L (P<0.05), siCon # siSnail
211 1Cs0 435K 23. 75 pg/mL fl 12,42 pg/mL, W 6,
3 i it

EMT JE 48 b K43k b B R AR T 3R A% (8] - (19 R 2L, 2
B A R T R ) A B S SR 50T e RD A0 Ak v B
Z R R B MM A AR S R . R R
B EMT 75 [P 40 Mt 1 42 28 R0 4 3 bl S S /R T . B
W 5e & B EMT 7 it 88 4k 7 i 25 o ol e 09 5 25 i /R .
WS i 3 25 ifty 2 Tt 245 19 i d8 200 6 99 PR M E T 24 1 L M e
0 7 VG At TR 2 Y R A S X B T AL ) EMT B 2
SEPCAE A FEVRRAED Y HAm ) EMT w] 9 &2 i 25 40 i 4k T
BRI b R VR IR AT R A EMUT A 49T 25 W it 2
T RE & AR AL i — S T EMT 8 Kl 40 il -
OHP i 24 H (9 78 F e 43 F WL A B0 3

A HE S T KW L-OHP it 24 40 g # LOVO/L-
OHP &2 W4 & L LOVO/L-OHP 41l il i 1 iz 40 i 4% =
I BARMARTE AR al I R . st )
Western blot #1455 i 78 LOVO/L-OHP 44 ifi E-cadherin 3&
TR L AR A (] I 4l L 22 A, 3235 Vimentin, B K L-
OHP T 25 410 Mgt 30 7 S M g EMT R RARAE . Li 55 W58 &
IR R 2 T 2 00 R e AN MLt R A T EMT . oML 5 b 25 %
98 TGF-B {55 A 3¢5 Toden %5 7 G5 bR W5 BE it 25 19 K W 9
s EMT $4 . Bl EMT ] K & fif 25 40 g 1k 97 il
. EMT AL 32 2 dr F b % 40 i A B 55 8 [ 608 5% o
B R RIVGE 55 R WOE AL N A S S &
PERPEAE R . ASTRVRR BE 1 1 B2 40 i % Ak oo A 2 el 5 A 1) 400 i
P 5 5% LR 95 40 i A 2 0 15 5 385 5 40 i 3 T 4 57 2
REE G WE AN ] A% P9 % 53 TR 7 3 2 SR ] - ) 2L ) AR AR
B H A BER B S 3 F LY E-box ¥ 9 DNA 454 )%
G, M R AT R R 3K, 3 3 EMT. Snail 8 #UEW 5 1
PEIh I R AR ik & EMT 45 56, )& EMT & A (1 & .
Snail ) % ik 5 E-cadherin A9 2> 8 B 2k 4 56, 1 H 78 24 E-
cadherin # 5% (9 E M H 71 . Twist &5 — % EMT 1y
WEEEJFE T, HiFS EMT (HLH B8 i E-box %5 )7 H #21§
#2245 & E-cadherin J3 3 7, i 9 il E-cadherin 350",
AT A, 5 R MK LOVO 40 L #, LOVO/L-OHP
200 Snail 3% 3k | #F W58 (P<<0. 01), Twist XX B WM I 5
(P>>0.05), #— % #) & siSnail ik 5 ki, § ¢ LOVO/L-
OHP 4l Jfi J5 W] 3% # EMT, E-cadherin 223k I (P<C0. 01),
Vimentin 2235 F # (P<C0. 01), H. siSnail A] i F ¥ 3% LOVO/
L-OHP 4iffi L-OHP fby7 fUs M. Rtk B 55 25 1 BoR K 9
L-OHP fiif 2§ % EMT F] g 32 % J2 i i Snail #% % F + & %
fEH

g5 b TR, A B SR E SE K W R L-OHP it 25 40 Ml & A=
EMT. I iz 68035 2%, 345 1) ob- 40 ffg e AL, AL W T e 5 Lo
OHP 5% Snail kT & 6, AT R AHE R KAl
Jits L-OHP T 24 (¥ 53 HL i B 3 7 5 s B2 44 17 S s 25



5048

S &k

[1]

(2]

(3]

(4]

(5]

Liang SQ.,Marti TM,Dorn P,et al. Blocking the epitheli-
al-to-mesenchymal transition pathway abrogates resist-
ance to anti-folate chemotherapy in lung cancer[ J]. Cell
Death Dis,2015,6(5) :e1824.

Wang H,Zhang G.Zhang H,et al. Acquisition of epitheli-
al-mesenchymal transition phenotype and cancer stem
cell-like properties in cisplatin-resistant lung cancer cells
through AKT/B-catenin/Snail signaling pathway[]J]. Eur
J Pharmacol,2014,723(2) :156-166.

Zhang W] ,Feng ML.Zheng GP,et al. Chemoresistance to
5-fluorouracil induces epithelial-mesenchymal transition
via up-regulation of Snail in MCF7 human breast cancer
cells[ J]. Biochem Biophys Res Commun, 2012,417 (2);
679-685.

Namba T, Kodama R, Moritomo S, et al. Zidovudine, an
anti-viral drug, resensitizes gemcitabine-resistant pancre-
atic cancer cells to gemcitabine by inhibition of the Akt-
GSK3 beta-Snail pathway[J]. Cell Death Dis,2015,6(3) :
el795.

Zhuo W, Wang Y, Zhuo X, et al. Knockdown of snail, a
novel Zinc finger transcription factor, via RNA interfer-
ence increases a549 cell sensitivity to cisplatin via JNK/
mitochondrial pathway[J]. Lung Cancer,2008,62(1) ;8-
14.

[6]

7]

[8]

[9]

[10]

[11]

FREZ 2016 4 12 A% 45 £ 5 36 0

Torzilli PA, Bourne JW, Cigler TA. A new paradigm for
mechanobiological mechanisms in tumor metastasis[]J].
Semin Cancer Biol,2012,22(5/6) :385-395.

Fischer KR, Durrans A, Lee S,et al. Epithelial-to-mesen-
chymal transition is not required for lung metastasis but
contributes to chemoresistance [ J ]. Nature, 2015, 527
(7579) :472-476.

LiJP,Liu H,Yu JP,et al. Chemoresistance to doxorubicin
induces epithelial-mesenchymal transition via upregulation
of transforming growth factor signaling in HCT116 colon
cancer cells[J]. Mol Med Rep,2015,12(1):192-198.
Toden S,Okugawa Y, Jascur T,et al. Curcumin mediates
chemosensitization to 5-fluorouracil through miRNA-in-
duced suppression of epithelial-to-mesenchymal transition
in chemoresistant colorectal cancer [ ]J]. Carcinogenesis,
2015,36(3):355-367.

Blanco M], Moreno-Bueno G, Sarrio D, et al. Correlation
of snail expression with histological grade and lymph
node status in breast carcinomas[ ] ]. Oncogene, 2002, 21
(20) :3241-3246.

Yang J,Mani SA,Donaher JL,et al. Twist,a master regu-
lator of morphogenesis, plays an essential role in tumor

metastasis[ J]. Cell,2004,117(7) :927-939.

Wi B #7:2016-07-18 & 19l F 1 :2016-09-16)

CE4E55 5044 1)

(5]

[6]

(7]

(8]

[9]

potential by inhibiting the transcription factor Twist in
vivo and in vitro [ J]. J Cancer Res Clin Oncol,2014,140
(7):1125-1136.

Debotton N, Parnes M, Kadouche J,et al. Overcoming the
formulation obstacles towards targeted chemotherapy: in
vitro and in vivo evaluation of cytotoxic drug loaded im-
munonanoparticles [J]. J Control Release,2008,127(3):
219-230.

Inoue K, Torimura T, Nakamura T,et al. Vandetanib, an
inhibitor of VEGF receptor-2 and EGF receptor, suppres-
ses tumor development and improves prognosis of liver
cancer in mice [ J]. Clin Cancer Res,2012,18(14):3924-
3933.

Jayasinghe C, Simiantonaki N, Habedank S,et al. The rel-
evance of cell type-and tumor zone-specific VEGFR-2 ac-
tivation in locally advanced colon cancer [J]. J Exp Clin
Cancer Res,2015,34(1) :42.

AR BEAROR , BEERE, &F. SR MR & R AL
FRAB T TR I8 9 B2 40 P A K IR 7 A2 4K 2 B 49 oK AL
WP e HL A B8 35 [T ] b [ b B2 2, 2015, 18 (23)
2805-2809.

B R BB AR B 30, 45 BT 8 3 41 K- VEGFR2 H 41
LB BRI LI ] AR BE 2%, 2014, 35(19) : 2972-
2975.

(10]

[11]

(12]

[13]

[14]

[15]

[16]

Wang YX,De Baere T,Idee JM, et al. Transcatheter em-
bolization therapy in liver cancer:an update of clinical evi-
dences [J]. Chin J Cancer Res,2015,27(2):96-121.
AR, IR R, 2, 4. IR & - R AL i Bodt R K K
OB 25 25 R 8 WO BIF 5 ik e [T 0. b B 25 4% &5, 2011, 20
(1):36-40.

kSR R SC. =4 Ak A PLGA 400k A4 il 45 K T 204k
LT 5 = FE B R AE 24,2006, 28(11) : 1249-1251.
Moyle CW,Cerezo AB, Winterbone MS, et al. Potent inhi-
bition of VEGFR-2 activation by tight binding of green
tea epigallocatechin gallate and apple procyanidins to
VEGEF: relevance to angiogenesis [ J]. Mol Nutr Food
Res,2015,59(3) :401-412.

lacovelli R, Sternberg CN, Porta C,et al. Inhibition of the
VEGF/VEGFR pathway improves survival in advanced
kidney cancer:a systematic review and meta-analysis [J].
Curr Drug Targets,2015,16(2) :164-170.

AR L ERSAR AR, % BT VEGFR2/41 CD3 WA 5
BASEHU MR Y 33K BT AB G PRSI LT ] 4 M5 4 T e
Z+#,2011,27(8) :883-886.

Ly BB EAE I A 2. = R AL U R R Y B g
JL) . thE 255 445, 2011,46(7) 1 489-492.

RS H 19 .2016-07-09 &[] H 1 :2016-09-20)



