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Abstract: Objective  To establish docetaxel (Doc) resistant MDA-MB-231/Doc model and epirubicin (Epi) resistant MDA-
MB-231/Epi mode from triple negative breast cancer cell line MDA-MB-231 and to explore their biological characteristics. Methods
The MDA-MB-231/Doc and MDA-MB-231/Epi drug-resistant cell lines were respectively established by gradually increasing Doc
or Epi concentrations induction method in 12 months. The biological characteristics of the cell lines were compared by the cell mor-
phological observation, MTT and flow cytometry;the real-time fluorescent quantitative PCR was used to detect multi-drug resist-
ance gene (MDR1) mRNA expression;the expression of P glycoprotein(P-gp) ,estrogen receptor (ER) , progesterone receptor (PR)
and human epidermal growth factor receptor 2 (Her-2) was detected by Western Blot. Results  After the 12-month induction, the
established MDA-MB-231/Doc could grow stably in the medium containing 12 nmol/L Doc, and MDA-MB-231/Epi could grow
stably in the medium containing 800 nmol/L Epi;in the same drug concentration,the growth proliferation rate of the drug resistant
cell line was significantly higher than that of the parental generation cells, their drug resistance indexes were 8. 32 times and 64. 93
rimes of parental generation sensitive cells, moreover which showed the mutual cross drug resistant status. Compared to the parental
generation cells, the cells of stage G, and G, in two cell lines were increased and the cells of stage S were decreased, with the prolon-
gation of drug withdrawal time, the cell proliferation speed was accelerated. The expression level of MDR1 gene was increased in the
two drug-resistant cell lines, which were 4. 05 times and 5. 96 times of parental generation cells respectively, P-gp protein expression
was positive. Compared with the MCF-7 cell line, ER,PR and Her2 expression in the MDA-MB-231 cell line was negative and typi-
cal triple negative breast cancer cell line. Conclusion The drug resistance cell lines of MDA-MB-231/Doc and MDA-MB-231/Epi

are successfully established with stable growth and drug resistance.
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TR 12, 2201 9. 6%, = B M 2L IR 9 (CTNBO) 2 M 38 %
Z R (ER) (2 % Z I (PROFI A 2 K F 32 1K 2(Her-2)
Y49y B 0 — R Rk 2 R LR R L 49 o BT LR 1Y 1000 ~
202650, EATEA FETR 09 4 F 2R FRAE R FEAT O R AR B
2 IR AL GE 1 P 43 WA 3R 97 F0AD A1 35 97 B UK R A
RHGEALFE RS R, WG W25, BT, £ 75 % A2 8 (Doo) fl
W78 % (EpD & =B ML ARG B 8 B 249 U B
YT R I R ROR T A2 W 25 F S BOR YT I B
AR AR ST LA = B LR R 40 i 80k vk MDA-MB-
231/S Sy 25 A I 388 3 A1 7R Sk 8 0 00 k0 A A1 T ST R A
fiif 25 40 a4 MDA-MB-231/Doc il MDA-MB-231/Epi, 3 % &
AT T 245 R A g 2 R P A TR 5T S 440 e 90 400 i %o A 7 T
245 (VB B AR S0 338 B T 245 11 3R W o o R M T AL YT P AR AR X —
FEERAETRTG.

1 MHERERAE

L1 FEREG SR AT 20 i U bk MDA-MB-231/
S MCF7/S W 3% F I ifg A4 9 il & 0F 58 Br s 51 ik + 25 |
ATCC, DMEM &8 55 35 2 (HyClone) | i 4= 1L 35 (e M1 PO 2=
FH) JHEE A B (HyClone) | 1% 37 I . Sigma # PY B 5& {3 2 s £h
(MTTD)  feht A P HESE 1 (P-gp) B 5w BEHTR (Abcam) B Hit A
ER B BT 1A (Abcam) \He bt A PR 5 5w B 4 148 ( Abcam) L 4
Hi A Her-2 Hu5g B 40 & (Abcam) . A7 A B-actin B 7¢ [ Hi 7K
(arigo) (AR i3 AL W i CHRP) #3219 WL 2B/ B Hr (b
B4 & HRP #Ric #4910 23T S — 3 (Cell Signaling) ; MDR1 3|
Yl RN S A A B BT KA D ARG A 2
M A K B Y 3% B BD-FACSCaluibur i 28 41 g
E N

1.2 J5uk

1.2.1 MDA-MB-231/S 4ijfi}53% MDA-MB-231/S il MCF7/
S YN 37 & 10% K% B 4 135 . 100 U/ml 5 5 %, 100
pg/mL # % F 1Y & i DMEM 8538, & F 37 °C.5%CO, iy
WiFRAR SR IR . A0 B O AR AR 1R

1.2.2 MD2A-MB-231/Doc fl MDA-MB-231/Epi it 25 # 1)
g5y 7E MDA-MB-231/S 1y 3L itk I, 38 i fI% 771 2 528 5 3%
4 LI 24 4l A ik . Doc B9 25 9%k B M\ 0. 2 nmol/L B4 il % 13
nmol/L;Epi (¥ M 10 nmol/L % 4 | 800 nmol/L, # 4~ 3}
FEIIB —AEZE A . FEFEAT IR SL I IR TT . 40 i A JC 25 8 55 Sk b o
I 2 LA DAHERR 250 A5 i

1.2.3 40 AR 4 il 28 TCs, AR i 25 48 0 (RD B0 54
A B 48 L S 1< 10° /mLL (9 BR 20 AR OB L 4% AL 100 pL
B 96 FLARL 1537 24 h S A 100 pl & 75 AR [ 25 49 e i
M58 R HE F5 5k WA R LR 4 A AL R I R S 1 xR
FUBH XS B, B3 5% 48 h 5 &L 20 pL B MTT %% (5 mg/
mL) 4k S8 5% 4 hy ¢ B BAL AN 150 pL i = H 5L AR
(DMSO) » £ f R IS 5 1 S5 BEARAX 490 nm &I W 6 . 3]
A2 Bl A A 3 R R A R R A R G B R = S 2 T R
S AEL/ %ok BE ZH T #0100 % 5 A K 28 = 1 — (5236 41
TP SEAR /Ao B 2H - B W S X 100 % . L2y ik B 1) % % 4
I AE T o LA B A= K 1 B AV DA R AR A L 22 AR AR R T 4R
AR 20 B A= 30 1 23 T 55 AN M AR K ) T T Y 4 2k B

(ICs0) Fl RI. RI=Tif 245 40 a1y 1Cso /25 AR 40 AL 14 1Cs0
SER 3K,

1.2.4 2003410 B0k B50AE 0T 1 48 e P I i 01 Ak o)
1 mL {54 B TR 1 7026 SRR E , — 20 Cid %, PBS
VML 2 U, UL TS BE (PD S e 4 30 min, L 2% B BD-FACS
Calibur 3t 2 40 fE Ak 000 40 g 130T . k7 dE 43 3 K

1.2.5 MDRI JEFE A& wME B A4, & RNA
simple Total RNA Kit (& .0 F: B ik 7 & $#2 BUE 19 RNA, Il
A o/ Ao B I 11 5 H 4 M RNA 7 5 #% BU-Script RT
KIT 370 & e, 5 5% s & B cDNA, B 1 pL cDNA 1R Ry %
MR AT S % 5k i B PCR(LightCycle LC480 §7 3140 . £ 2
fif25 (MDR)1 B4 : I3l 5'-GTT GCT GCT TAC ATT CAG
GTT TC-3'. Fiif 5'-ACC AGC CTA TCT CCT GTC GC-3' ;8-
actin | #: I i 5-CAC CTT CTA CAA TGA GCT GCG
TGT G-3', F#f 5-ATA GCA CAG CCT GGA TAG CAA
CGT AC-3', Lk 2 2“4} % MDR1 mRNA {4 4 %f % ik & .
(6)Western Blot il ER.PR.,Her-2 fil P-gp 1y 3£ ik : £ L E
BN e B R R R R R 5. 80 VO Ik 20
min, 120 V #L3k 2 h;300 mA {85 2 hy =R 526 4§51 1 h;
Sdi N P-gp BTREPIIR (1 2 2 000) \Hdi A ER B 58 B3 K
(1:800) . fedt A PR B BEHT M (1 = 2 000) . T A HER2
HERE PR (12 10 000) J BLHL A Bractin B 58 B Hi 7k (1 ¢
10 000) ,4 °C 3% ; HRP kR0 1L £ P/ B P01 ¢ 4 000D,
HRP #7309 L EHL e —H0 (1 ¢ 2 0000, & i 1 h; ECL i I %
Vo T3
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& HEFN ¥ 5], A Doc 1 J& J5 A i AR 41, A5 K, 4% e 68 )5 A5 f
B M Epi 18 J5 40 MR A28 K BB s . A 25 5
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S Doc/INZ41/E DocEZ54REIRE
- . ‘ -
S Epilnh1/8 Epi KZH4EIRE

1 BFERREVNESHELEMNRWNERIERNE
MDA-MB-231/S B fz 7 254k ( X 100)

2.2 40 25t 5 MDA-MB-231/S 1t . 7E A Rl 19 25 )
We ¥ T » MDA-MB-231/Doc fil MDA-MB-231/Epi %} Doc #
Epi A 8 & 1 25 e (B 2) 9F B2 0158 Ui 25 (3% D).
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2.3 AMRAM SR AT MDA-MB-231/S iy G,/
Gy W4 A &5 2 40 M B9 53.70%, Gy /M A 5 16, 90% .S (5
29.40% AP T 4. 53% ; MDA-MB-231/Doc 411 , G, /G, 1
YA 55 4 B 55, 46%, Go/M A b 22, 33%, S M1 5

22.22% AU TS 1. 68 % ;s MDA-MB-231/Epi 40 i . G, /G,
A 5 AR 61.21% .G, /M 15 9.61% .S ] 29, 10%,
TS 1.58% . 45 %% MDA-MB-231/Doc #il MDA-MB-
231/Epi & F Go /Gy S 40 M3 i, S 33 40 Mo sl /b, o oo 2

%1  MDA-MB-231/S.MDA-MB-231/Doc MDA-MB-231/Epi 48 B iy il 2545 14 (n=3)

MDA-MB-231/S it} 1Cs

MDA-MB-21/Doc

MDA-MB-21/Epi

Y _
(£ s, pmol/L) ICs0 (£ 5, pmol /L) RI 1Cs0 (£ 5, pmol /L) RI
Doc 2.75%+0. 26 22.89+4.71 8.32 6.9241. 90 2.51
Epi 0.16+0.03 1.24-+0.35 7.78 10.39+2. 67 64.93
00 MDA-MB-231/S - MDA-MB-231/Doc -
%0 ~ 0
= 80 £ 80 PR —
70 oy 70
B 60 ﬁ 60 Her—
@ so =50 er-2 .
80 40 % 40
g = 30 Bractin | — S . —
% 20 ) 20
10 10 A 1 2 3 4
0 0
~0.505 0. 204 0,097 0.398 0,699 1.000 1. 301 0.097 0.398 0.699 1.000 1.301 1.602 1.903 b _
A Doc (ol /L) B Doc (mol /L) 2
~ 90 ~ %
E 80 S w0 B 1 2 3
o 10 w10
B o 'R
g 50 B 1 % MDA-MB-231/S:2 5 MDA-MB-231/Doc;3 3 MDA-MB-
4 S
2 g ¥ 231/Ep;4:MCF-7/S,
& 2 AP
o 0 B4 4 BRI ER\PR,Her2 & Pogp

-3.720 -2.817 -1.914 -1.011 -0. 108 0. 795 1. 698 -0. 167 0.194 0.495 0.796 1.097 1.398 1.699
¢ Epi (umol /L) D Epi (umol /L)
2 AEMEYRET,MDA-MB-231/S § MDA-MB-
231/Doc MDA-MB-231/Epi 4 & 1 58 % i Lk

2.4 MDRI KN ERE RT-qPCR 454 5758, MDA-MB-
231/Doc #iJfi MDR1 mRNA 2 ik 7k & MDA-MB-231/S fi§
4. 05 f%(P<<0. 05) ; MDA-MB-231/Epi 4i it MDR1 mRNA 3
kKT & MDA-MB-231/S i 5. 96 £ (P<<0.05), WL 3,

8.0

MOR1EL[E AOFRXTZRIA

Epi
B3  MDA-MB-231/S.MDA-MB-231/Doc,MDA-
MB-231/Epi 4148 MDR1 % & #948 %t R %

2.5 Western Blot 455 %5 g ;% MDA-MB-231/S, MDA-
MB-231/Doc.MDA-MB-231/Epi 5 MCF-7/S # ., ER .PR
Her-2 %, 2 3 0 = B #. MDA-MB-231/Doc, MDA-MB-
231/Epi 5§ MDA-MB-231/S #i It P-gp R K H M. R W
B 4,

ERMRIZ

3 3t e

MDR J2 Il PR AL I7 20 75 B0 w19 M0 JHC i 245 40 DG AL i 47 A
T80 a4 AT e B 2 T 0 A 9k 3 5 A3 1 MDA-MB-
231/Doc #il MDA-MB-231/Epi 5 MDA-MB-231/S # Lt , i 24
i fitd % X5 Doc Epi A 55 MR 2 , I HAR B2 (8] 28 X 25 . [6]
HF i 24 A AR Go /G S0 0 240 JE 184, S S 440 it o /b o T s b
50, T T 247 240 e A A A vy 2245 5 AR A T 245 1 ) A 48 ) A L
RS T 2 bk X Ak 9T 25 W Y SR R AR, R T MDR
AR

P-gp i ik HETAIAR MDR A 92 B2 0l dploh oy 2
it 245 41 ffd 25 $ ok dpe L AR (AR BT . Pogp J A ZE MDR P 5
W, 5254 56 MDR1 BRI 460 . B ARAUAE R 259 . 41 HE
TR AN 5 2 A B B AR 2% L T LI T 2 5 40 B Y 19 5 L )
AR T A5 MDR =417 RT-qPCR } Western Blot ¥
3 5 o A 40 e AH B . MDA-MB-231/Doc #1 MDA-MB-231/
Epi ) MDR1/P-gp ik F 4. UESE P-gp 7 Doc 1 Epi 3£ 1%
PEMY 2530 F i & 7 A IR R CHEE M. W) b is AL IR
i Bk MCF-7/S 5 MDA-MB-231/S, MDA-MB-231/Doc il
MDA-MB-231/Epi A b » = B 4 71 % 20 I #& /9 ER, PR
Her2 FKFAME, #E— 2B B0 T 5 H At 28 20 3| I 4 1L L 1% 452
BIE YT J5 2% T = B Pk 2L I 98 s8R S BT . T X T AR X A 8K
AL 22 25 W3 71, MDA-MB-231/Doc #1 MDA-MB-231/
Epi Tif 25 85 8 1 5 57, S — 22 I ABESE Doc 1 Epi i 24 1
T BIL TR A = B P L VA T RIS SR AL T O %58 2054 T
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