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Establishment of a cisplatin-resistant mouse model of 4T1
triple negative breast cancer
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Shanghai 200032, China)

[ Abstract] Objective To establish a cisplatin-resistant 4T1 mouse model of triple negative breast cancer. Meth-
ods A drug resistant mice model was established with cisplatin ( DDP) induction and in-vivo/in-vitro tumorigenic ap-
proach. Iis resistance characteristics were identified by MTT assay. Changes of drug resistance gene ( MDR1, BCRP,
MMP7, GST-m) and protein ( P-gp, BCRP, MMP7) expression, and phosphorate-Akt and total-Akt protein expression
were evaluated by real-time PCR, immunohistochemistry and western blot method, respectively. Small animal live imaging
technology was applied to detect tumor growth. Results Resistance fold (RF) of cisplatin-resistant 4T1 mouse model was
12. 84. The expression of MDR1, BCRP, MMP 7, GST-m mRNA and P-gp, BCRP, MMP 7 proteins in the resistant mice
were higher than that in the non-resistant mice. The result of western blot showed that a statistically higher expression of p-
Akt in resistant mice than that in non-resistant mice at protein levels (P <0.01). No significant difference of tumor growth
rate was observed between non-resistant and resistant mice( P >0.05). Given same dose of DDP, resistant mice showed
lower sensitivity than non-resistant mice significantly (P <0.01). Conclusions We have successfully established a cis-
platin-resistant triple negative breast cancer model in mice, which provides a new platform for further study on chemoresis-
tant reversal strategy and individualized clinical treatment of this disease.
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AR BRI SR A 22 0. 25% AR A g AL ,
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M 5% WTEIRIEFAE PR, Wi 24 h J5, nZi A
SRy S AN )R B 24 ) 58 A R SR AR S b 5
HARBE 6 NEAL, B E A FL (RS AR K IR,
TCANME ) A REFL ( KA it BEIRW) . FRgi i dl
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Tab.1 List of primers for the real-time PCR

BSR4 h, /NGO W SRR SRR MTT 89, BfLIn A
DMSO 150 wL, &% 10 min f# 550 A M B, 4
WA Tl A SC 5E W O'E (L (A490) , SEH EE AR 3 1K,
BOFEIME 3 N2 g i A K i ==

HR AR (% ) = (1 —%;ﬁjgg) % 100%

HRE A KA SR SPSS16. 0 #4155 259
2RI R B (1Cs, ), I 4 T 2SR 25 A 2K
(RF) .
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wECRE) = S TR0
1.5 Real-time PCR &M 258X EH

K H TRIZOL 72 43 5l $2 B 4 HEifi 2587 Mod-
el<4 20 LI RO BB Control-4 2H /)N FR RS 2H 2 Y
RNA, 436G RE 0 HL i B R e B . R 2 s ik
F B 45 41 40 D B RNA J 5%, A2 18 eDNA, i —
21 MDR1 ,BCRP MMP7 ,GST-m 51 2 % GAP-
DH 54 34 (519 AH G A5 B L3R 2) . Real-time
PCR 255 H1 Rotor-Gene 6 B AF4#T, 8 & 45 S A
AR CoAE, R AR Y 2 - 93 H AR
PRI IR, W S HEAR Z R SR I Rk 22 5
AN G = S NI S 3

A ElL7

Genes Primers

K
Product length/pb

Forward primer:5'-ATCATCAGCAACAGCAGTCTGGA-3’

MDRI Reverse primer;5'GGCACCAAAGTGAAACCTGGA-3’ 12
BCRP Forward primer:5'ACGACTGGTTTGGACTCAAGCAC-3’ 114
Reverse primer:5'-AAAGATGGAATACCGAGGCTGATG-3'

MMP7 Forward primer;5'-CAGACTTACCTCGGATCGTAGTGGA-3’ 191
Reverse primer:5'-TGCGAAGGCATGACCTAGAGTG-3’

CSTomr Forward primer;5’'-CTCTGTCTACGCAGCACTGAATC-3' 166

- Reverse primer;5'-CAAGCCTTGCATCCAGGTATC-3'
GAPDH Forward primer;5'-AAATGGTGAAGGTCGGTGTGAAC-3 90

Reverse primer:5'-CAACAATCTCCACTTTGCCACTG-3’

1.6 GREALZKRNMARELXEAR

B 4 U 25880 ( Model 4 4 ) S X} HE A Y
(Control-4 2H) /N R M98 20 2 28 A B A3, 5 um 1)
F, LB i 2 K PBS ¥k 3 WK, &K 3 min;
pH 8.0 0.01 mol/L TE # i & & (100 C,
15 min) , i ASRAE, PBS ¥k 3 WK, &YX 3 min;
0.3% H,O0, il U2 2 AL 10 min; =i, PBS
YE3 K, IR 3 min; 20% F W E MG E RS
30 min, AP, 36 25 B RE S 1 —$T (P-gp. BCRP,
MMP7 Hif&LL 1: 5000 76 #¢)37°CHFH 2 h,PBS ¥t 3

K, B 3 min; EnVision K57 (HRP-M/R)37°C , 30
min ; PBS % 3 X, 4K 3 min; DAB (% 8 ~ 12 min;
IARFEARTG A BOKEEM e RS s 45 0
R ERIE A IR RAR A, AR 5 5K
A, 7E 200 A5 IR T, BE5K U0 A B ALIZE 45 BH 44 4 i 2%
KIS 3 A PLEFAE I 2 H AR, KA Image Pro
Plus 6. 0 #AFSEAT R 0 B, Lo B4 217 WO
(=8
1.7 Western blot iUl Akt BEER{LHEXER
PEHCH A 4 HLTT 2587 (Model 4 21 ) S Xt AR
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#I( Control4 21 ) /NRIR AL R, I AR AR
J5 B AR T RE S (30 ) T 3R TN 94 Tk Jie B
JE R TR LR B 5% IS 4 W5 TBST &
PR PRET4E Z %, 28 6 60 min, 23 A 1: 8000 Hi
FEHY P-gp . MDRI1 K2 BCRP Hii&k & 1:5000 Fii BEHY
GAPDH( W Z M) fitfk, & T 4CHEIKS®K, H&
0.05% Tween 20 1) PBS(PBST) ¥t 3 X, %KX 5 min,
B 1: 8000 Fi B —Hi 2 5 H 1 h, TBST PE¥ 3
W IMAAE IR RO GRS & Wi e, 1
Photoshop Image J #X47Hr 45 55445 I EEAEL, LA E 1Y
Z K PEAE/ GAPDH 457 K (B FLE 2R H 1) 4%
GHICY RO T STy
1.8 Zh¥iEE A GA
UM AL BRET 1 d, BrA 4 2/ B 70 R g A
W, BRI LT SEEHT 10 min $f 5 240 & R PR
4% 0.2 mL/20 g (RHE Y EIE B E S D-luciferin i
FI(PBS BL LY, e 2 W B 15 mg/mL) , H 5 38
B /IS BRI SRR 0 BRI, /D BR80T A% s
FAP, REE R A A BN, 24 B ) 21 3K 7 55 D-28k
W5 Y 15 min, 3 R EE Xenogen IVIS JRA% 6]
A2 b

Primary cultured for 24 hours

1 4T1/DDP 4TS24k ( % 200)
Fig. 1 Morphology of 4T1/DDP cells( x200)
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MTT 246 00 J AR K5 5% 19 4T1 41 il ( Control 41)
PR 4 EJFARKE IR 4T1/DDP 40 ( Model-1 2 3,
4 44) % DDP ) 1Cy, 43 3 b #1 5.73 .9.50 ,17. 16,
36.03 pg/mL M 73.63 wg/mL, 4 #tJ5E AL 5 35 Y
4T1/DDP 41 il X} DDP % RF 4351 K 1.66.,2.99
6.29 J 12. 84 %% 4 fIt )35 5219 4T1/DDP #iffi
KA 25 FERE , T DAUJS SRk A9 2 24 i 24 /8 B
RV ST (LR 2)
2.3 %7 4T1/DDP-luc RS X B E 1

B AR E Rk lue DO KN 4T1/DDP

HAREE IR 1K

15t subculture

S5 R AR A £, Living Image 4.3 ( Lumina
XR) BAx /N B N DA 5 AT R 0 B, 4
S B SIS | B AR | BN N TR] DA A & A
FHH Radiance ( photons ) 1E A 7€ 7 ¥4, Bl Radi-
ance ( p/s/cm2/sr) A MRAEECH .
1.9 Zritz4aE

JRASCR Y PATES 3 W B ¢ =5 Fon,
I SPSS 16. 0 KA, W1 P L AR JH B R 3R 7 22 4%
BT B KUE o =0. 05,

2 FHRE5HMH

2.1 EEFEYE

W AE T 251 U A R A1 204 TR AR A
B3R, 29 24 W JE LT A B9 48 B AR TR TS, 52
RIGFML) 2/3 WA MRl R IR %3, ) 173 4
WhEE, FH PBS b4 e, Wi N OULEE n] Il R
RKEFR 24 h G E =ML Z MY, RELEK
BT 28 1 WALRARSE 5 )5, 40 A S R 32 0 T el
® MRS T —8 2 2 WA RS, I BE 20
Jusg g i s, A —, L2 ML N, AR i i
(WE1),

fefUigR2

2nd subculture

N E T 96 FLEEM T, IN AJEY) D-luciferin F-4852
RATJG 18 FITE TR B AR 28 G0 X6 I B 3% 57 1) 40 i 4T
ARG R L, B 3 (AK) B8, 4T1/DDP-luc
YT 96 FLEBAR HH RN B A KRS . RN
K0 Kt 4T1/DDP-luc AR T/NRUS 1, i ]
TERAE R G /NRBEITEECRE . K3 W
N EFR T 4T1/DDP-lue 41 A4 /1N BRI 21 A1 25 )
RMAET .
2.4 THZHHEXEEFRIX

Real-time PCR #0455 B 7R | 57 4 H{Liff 2545571
(Model-4 21) i Jg 21 41 f MDR1, BCRP, MMP7 %
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Fig.2 Effect of DDP on proliferation of the 4T1 and 4T1/DDP cells
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Western blot /25 5 7R, 7EFERIPIR S T 46 4
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Akt) 7K 2 25 T control4 20, W2 t-Akt & 13635
THHE2ZR . iR western blot HF3E 45 BUESL T =
I L B AR AT 1 22 245 T 24 /)N BRUARS B IUEA 375 5 = B
PEFLIRIEATH 25 4T1 /N B P A2 AR PI3K/ Akt 3l
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1753#7 , A radiance ( photons ) Ry it BA7 154 4H
INEURIN G il &, @i 7, Mode-A 415 Model-B
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Note. ™ P <0. 01 compared with the control-4 group.
Fig.4 The mRNA expression of MDR1, BCRP, MMP7 and GST-7 in the tumor tissues of control4 and model4 groups

P-gp 5

BCRP

MMP7 g

5  Control-4 Fll model-4 #1 /s 20 24 P-gp . BCRP F1 MMP7 ()35 19334 ( x200)
Fig.5 The protein expression of P-gp, BCRP and MMP7 in the tumor tissues of control-4 and model-4 groups( x200)
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Control-4 Model-4

P-Akt

T-Akt

GAPDH

6 Control4 il Model-4 41 02U p-
Akt t-Akt 2 RIK

Fig.6 The protein expression of p-Akt and t-
Akt in the tumor tissues of control4 and model-4

groups
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WA PR e g i 24598 R I O, e sl A 2 7K ST 1
S L e 4 B35 55 K I I S BRI 1Y
JEg A= AR O BT AT 24 g 7 0 A A 7
SETIRAR TRl IR IE R 2 IR A R
oAtk X2l ikt

EREE BB, FRAT R BLZG YTt 25 1 T B
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Note. ™ P <0. 01 compared with the model-A group.
Fig.7 Determination of the number of photons in vi-
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A B, AR T 259005 gty — B RLAR
FEMT 2 4T1 /NEUSTRL, JF A5 e i AT 259 B 415
TSR T HEAT T ek 8 T AR N A a2 LEUE Y
Tii, WS B 5 00 6 B0 K T A — B 1 L o
AT1 AHMEEEFPAE /N RS 3L e 8, T8 R ), A5
it DDP RN FELRLG 24 4 JEI5 T 24 & AR SR FH R
VAT RSN AR B F5 40 M, PR b SRR R 5% 4 i
A3 — /N RS 3L s SRR R s R 4 Ik
R FHICFRA N S0 38 SCHEA T SO 19 07 123, 2 A0 4 e T
25 ARG R 2508 BSR4 i T T 245 20
I 8 3508 3 R 4 i 09 I (), A6 15 5l R v i )
TR 21 A SR W, LA ERASE RS (] 45 R 4
™A,

22 4 HEIEARKE IR 4T1/DDP 4% DDP
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