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Snail increases resistance of breast cancer MCF-7 cell transplanted tumors to
doxorubicin and its mechanism

WANG Lin', LI Hong-li*,ZHAO Xiu-shi',ZHAO Yun',ZHAO Yi-nuo',LI Wen-tong',ZHANG Shi-nuan'( 1. Department
of Pathology, Weifang Medical College, Weifang 261041, Shandong, China; 2. Central Laboratory, Weifang Medical
College, Weifang 261041, Shandong, China )

[ Abstract ] Objective: To study the effect of Snail on resistance of breast cancer MCF-7 cell transplanted tumors to
doxorubicin and its possible mechanism. Methods: Snail eukaryotic expression vector pcDNA3. 1-Snail was constructed
and transfected into MCF-7 cells, and MCF-7 cells with stable Snail expression ( MCF-7/Snail cells ) were screened.
MCF-7 cells transfected with blank pcDNA3. 1 ( MCF-7/pcDNA cells ) were used as control. MCF-7/Snail- and MCF-7/
pcDNA-cell transplanted tumor models were established. After doxorubicin injection, the growth of transplanted tumors
was observed, and the inhibitory rate of doxorubicin was calculated. The expressions of Snail, MDR-1 and MMP-9 in
transplanted tumor tissues were examined by immunohistochemistry. Results: pcDNA3. 1-Snail expression vector was suc-
cessfully constructed, and MCF-7/Snail and MCF-7/pcDNA cells were obtained. After doxorubicin therapy, the trans-
planted tumor weight in MCF-7/Snail group was significantly higher than that in the MCF-7/pcDNA group ([ 1.413 =
0.674 Jg vs [ 1.257 £0.576 ]g, P <0.05 ), and the inhibitory rate of doxorubicin was significantly lower ( 18.42% ws
30.18% , P <0.05). The expressions of Snail, MDR-1 and MMP-9 in transplanted tumor tissues were significantly high-
er than those in MCF-7/pcDNA group ( 408. 08 +20.39 vs 67.67 +16.56, 363.50 +26.56 vs 55.08 +12.23, 396.25 =+
16.03 v5 56.92 +7.35, all P <0.05 ),and the expression of Snail was positively correlated with that of MDR-1 and MMP-
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9(r,=0.89, P<0.01; r,=0.81, P<0.01 ). Conclusion: Snail can increase resistance of breast cancer MCF-7 cell

transplanted tumors to doxorubicin, which might be related with the increased expressions of MDR-1 and MMP-9 in breast

cancer MCF-7 transplanted tumors.
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Fig.1 Snail gene amplified by PCR
M: Marker; 1, 2: Snail gene
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Fig. 2 Identification of eukaryotic pcDNA3. 1-Snail
expression vector by endonuclease digestion
M: Marker; 1: pcDNA3. 1-Snail; 2: pcDNA3. 1
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Fig.4 Snail, MDR-1 and MMP-9 expressions in tumor tissues of MCF-7-bearing mice( S-P, x400 )
A: Snail is strongly expressed in MCF-7/Snail tumor tissues; B: MDR-1 is strongly expressed in MCF-7/Snail tumor tissues;

C: MMP-9 is strongly expressed in MCF-7/Snail tumor tissues; D: Snail is weakly expressed in MCF-7/pcDNA tumor tissues;
E: MDR-1 is weakly expressed in MCF-7/pcDNA tumor tissues; F: MMP-9 is weakly expressed in MCF-7/pcDNA tumor tissues



MR, 5. Snail fESEFLIREE MCF-7 40 RS ARIR 0 2232 L2 0T 245 B AL 41 -

5 MCF-7/pcDNA FEAHIEEAH L, 5250 2H MCF-7/
Snail 2 s #2418 4H 21 7 Snail B4 BH 1 40 i 25038 hn
i, MDR-1 1 MMP-9 i FH 44 20 O £ .38 i ; Pearson
FHIEST AT & B, T 41 2L B 95 41 21 Snail 5 MDR-1.,
MMP-1 Y FIAIH R IEA( r, =0.89,P <0.01;r, =
0.81,P <0.01 ). 455575, Snail AYZERHE 0, AT {
MCF-7 ZLIMERS AR 4141k MDR-1 #l MMP-9 fY 3£
TRAH R I

3 4 it

KA Fe W, 5 SE T Snail 7] LU S
EMT [ % A, I Jeg 14 42 28 12 T RN % 7% 4 i 2 EMT
HIRRIE 2 —, kA EMT B B4 se 0 T 1 e 4
UL AT % 40 LR e R 240 o ) 325 2 , A4 1 S 8 i
g S agsr . Z 25 25( MDR )2 5 B0
BETRMEEFRNZ —. L &g
W, 2222 b0 5L AT A 2k 240 Pt J) 00408 1y o7 2005 S 3
JIIEE 0 & A2 P TR EMT, %48 EMT YL 8: 40 i
1278 $ERSHE 1 A MDR 3458 . 4 J@ 56 5 8 (1 il
( MMP )2 —ZH 5 BR TR S % , REf% bk figk 4 M /1 56 ot
B3, FE IR 8 T i A e ook i vl 2 S BEPE B AR
M. HEIC A& MMP-2 #1 MMP-9 & MMPs 1 5 fif
JeA = RN i A% OC & B U1 P A I F. Davies
AU o R e RS S Hr % B, MMP-2 FT MMP-9 (1)
Tk GILRE R L5 03 S A= 28 e 1 SRR G
Savagner %2 5 KB, R A FLIR b Rz 40 M o G i
F T R ( stromelysin )EENE ST EMT 14

PAFERIF R D R B, 3K Snail J5 AT S 3N
FLARIE AL P-gp A Y Z 25T 25, A ik AR Y
Snail 15 #k T BRI AL LU 25 1 AR 58 0 B
ARSI G5 48 HE Y Snail FLA% 3R I8 UK peDNA3. 1-
Snail 5% ¢ 2= FL IR i MCF-7 41, I 85 Fa 2 5% Y
MCF-7/Snail 4 i ##E T BALB/ ¢ /)N KU BE 1) 7L iR

BTN, R4 /) BRUFL R o B R TR B AR, % MCF-
7/Snail 41 MIXTH0ST 25 2 2 LR A BUSE IR A
PEL LU T R B AR I 2 21 Snail \MDR-1 A1
MMP-9 #y ik, 45 H B /R, MCF-7/Snail #% i J5 5
L E S T MCF-7/peDNA 40, Hoxb 22 2 L B2 il 4
BN . IR T MCF-7/peDNA 4 ; MCF-7/Snail 41 g
FEAEIE ZH 240 Snail \MDR-1 F1 MMP-9 it BH 4 2% 15
¥4 2 B T MCF-7/peDNA 40 M (1 P <
0.05 ). AHXME TR W], ZEZL AR 42U Snail 5
MDR-1 1 MMP-9 ) 33k i iE A OC( P < 0. 01 )
EMT 5 Z 245 25 11 & HE S A2 281211 Z [ A7 7E A B

VEHIBLH, I L, Snail 55 2L 0 25, % A2 8k
KEBY], Snail i 3235 7] 5 2R IR A TS 28 25
IR EMT 5 22510 25 1) e A= MR 28 R 1 =35 22 1]
IS R PRI 2%, M F it — P B o

[ & % x|

[1] Huber MA, Kraut N, Beug H. Molecular requirements for epithe-
lial-mesenchymal transition during tumor progression [ J ]. Curr
Opin Cell Biol, 2005, 17( 5 ): 548-558.

[2] Massoumi R, Kuphal S, Hellerbrand C, et al. Down-regulation of
CYLD expression by Snail promotes tumor progression in malignant
melanoma [ J ]. ] Exp Med, 2009, 206( 1 ): 221-232.

[ 3] Dohadwala M, Yang SC, Luo J, et al. Cyclooxygenase-2-depend-
ent regulation of E-cadherin prostaglandin E2 inducest ranscrip-
tional repressors ZEB1 and Snail in non-small cell lung cancer
[ J]. Cancer Res, 2006, 66 ( 10 ): 5338-5345.

(4] Boisg, bi—R, KK, & #r5eEREaE e
SCHtiF [ 1] M7 BRRR AR, 2007, 2709 ): 1424-1426.

[5] Gotteman MM. How cancer cells evade chemotherapy: Sixteen
Richard and Hinda Rosenthal Foundation Lecture [ J ]. Cancer
Res, 1993, 53 (4 ): 747-754.

[6] Orlichenko LS, Radisky DC. Matrix metalloproteinases stimulate
epithelial-mesenchymal transition during tumor development [ J J.
Clin Exp Metastasis, 2008, 25( 6 ): 593-600.

[7] Franci C,Gallén M, Alameda F,et al. Snail protein in the stroma
as a new putative prognosis marker for colon tumors [ J ]. PLoS
One, 2009, 4(5): e5595.

[8] Lundgren K, Nordenskjold B, Landberg G. Hypoxia, Snail and
incomplete epithelial-mesenchymal transition in breast cancer[ J ].
Br J Cancer, 2009, 101( 10 ): 1769-1781.

[9] Geiger TR, Peeper DS. Metastasis mechanisms [ J ]. Biochim Bio-
phys Acta, 2009, 1796( 2 ): 293-308.

[10] Li QQ, Xu JD,Wang WJ, et al. Twistl-mediated adriamycin-in-
duced epithelial-mesenchymal transition relates to multidrug resist-
ance and invasive potential in breast cancer cells [ J ]. Clin Cancer
Res, 2009, 15( 8 ): 2657-2665.

[ 11 ] Davies B, Miles DW, Happerfield LC, et al. Activity of type IV
collagenases in benign and malignant breast disease [ J J. Br ]
Cancer, 1993, 67(5 ), 1126-1131.

[ 12 ] Savagner P. Leaving the neighborhood: Molecular mechanisms in-
volved during epithelial-mesenchymal transition [ J ]. Bioessays,
2001, 23( 10 ): 912-923.

[ 13 ] xMfE5E, T, BEAGIE, 55, Snail BESRFUIRAR A MCF-7 o P-
gp ML ZGMZG [ 1] PEZEHAEAL, 2010, 26(1): 87-
90.

[ 14 ] Tsuruo T, Naito M, Tomida A, et al. Molecular targeting therapy
of cancer: Drug resistance, apoptosis and survival signal [ J ].
Cancer Sci, 2003, 94( 1): 15-21.

[ 15 ] Satoh H, Uesugi Y, Kawabata T, et al. Morphological classifica-
tion of dental lesions induced by various antitumor drugs in mice
[ J ]. Toxicol Pathol, 2001, 29( 3 ): 292-299.

[YeFsEH] 2010-10-28 [&EBA%] 2010 -12-05

[AxHmig] #



