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Drug surviving cells promote formation of transplanted tumor model in nude mice

through expressing breast cancer stem-like traits

Xie Jia', Liu Hong', Yu Tenghua', Liu Hao', Zhang Shu', Li Cong®, Wu Chengyi' (' Department of Endocrinology and
Breast Surgery, *Department of Gynecology, the First Affiliated Hospital of Chongqing Medical University, 400016, China)

[ Abstract | Objective To determine the breast cancer stem-like traits of drug surviving cells (DSCs)

and the effect on the formation of transplanted tumor in nude mice for the DSCs’ biological features. Methods
Breast cancer cell line MCF-7 was weekly treated with docetaxel (DTX) at the concentration of 0.5 pg/mL,
and the cells at the 1st to 4th generation of DSCs were individually named as DSCs 1 to 4. The untreated MCF-7
cells served as blank control cells. The cell cycle distribution of MCF-7 and DSCs 1 to 4 were tested by flow
cytometry. MCF-7 cells and DSCs 1 to 4 were cultured in serum-free suspension culture medium to acquire
microspheres of breast cancer stem cells (BCSCs). The expression of BCSCs marker ALDH1, CD44, CD24
and ABCG2 at mRNA and protein levels were detected by real-time q-PCR and Western blotting. Nude mice
transplantation tumor was prepared to evaluate the time, rate and volume of tumor formation of MCF-7 cells and
DSCs 1 to 4, respectively. Results  The cell population of stationary phase ( G,/G,) was significantly
increased in DTX treated groups DSCs 2 to 4 compared with MCF-7 cells. Moreover, DSCs 2 to 4 had stronger
ability of forming microspheres of BCSCs than MCF-7 cells. The results of real-time qPCR and Western blotting
showed that the expression of BCSCs markers ALDHI, CD44 */CD24 ~ and ABCG2 was obviously up-regulated
in DSCs 2 to 4 (P <0.05). Furthermore, the growth rate, the volumes of tumors were significant elevated in

DSCs 2 to 4 compared with MCF-7 cells (P <0.05). Whereas, DSCs 1 had no significant difference in above
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indexes compared with blank control MCF-7 cells. Conclusion DSCs exhibit the features of BCSCs after being

treated with DTX, and promote the formation of xenograft tumor in nude mice.
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FEREEAEN, 2 S 27 5 7L B M 2
KRR —" Y FRATERTIRGE b & BT
J5 VR P AE 1 FLIR I LR A e LA () BCSCs'™
AWFFEAE o 7EAR P ] 22 P49 52 42 15 ( docetaxel , DTX)
i e LA gEE MCF-7 41 i 3545 AN ] i 18] 52 1) 7L B 98
T4 ( drug surviving cells, DSCs) , 4] DSCs 2 iy J&]
WA 1 0L LA & BCSCs #5754 ALDH1 , CD44 . CD24
S ABCG2 mRNA & K3k, 48 1) DSCs 2R HA T
0 AR R IR LS AE AR U P B TE DSCs 200 it 1Y) S fiE
71, BTEIW] DSCs 41 TETEAE M) 25

1 HEE5HE

L1 XA

FL R 8 20 M kR MCF-7 W T b [ B 27 B b o 20 M
DMEM/F12 {5 DMEM Ji 4= 3% 35 557 W e B27 B3+ ( 35 [
Gibco /N H]) |, Bt 5 21 4k 41 Mg 4= K [H 7 ( basic fibroblast growth
factor, bFGF) 3 Jz 4= K X 7 ( epidermal growth factor, EGF) (]t
SPGB BARA BRA A, 22 P4 Al 8 T SR (VL5 g =
AR AR A ), CCK-8 12057 & . BCA # 11k B I 2 a0 &
(B RRAT) ,ALDHL {4 CD44 4714  CD24 $i {4k & ABCG2
Pk (Abcam 22 6], IHFEHUR TG POMk I FEHTRL 166G ik
(Bioworld Technology ,Inc. ), B-actin H{& ( FIZEH AT ) . A
RNA 42 il 7 & 9 4 s 18R] & (TaKaRa A W) , 7206 € &
PCR 105 £ (BioTeKe 23 7] ) , Wt 2 2 M2 WA BE (Leica TCS
SP5 ) , AR HE (28 1 - 22 W] ) , MiniOpticon SZ IR} PCR X FIEE i
DNA H13K A% ( BioRad 24 1) , BE M iR X . SDS-PAGE # [ 1Lk
AR e A ( B RBEA H)) , s O AL H LA H)
Gilson # W #% (75 K R A H ), — % AL Bk 15 97 48 ( Thermo
scientific) , Z W REMEAR X (Sunrise ) , 8] & 52 .45 ( Nikon) .
1.2 %13

BALB/c-nude JCH IR #1/N B 25 2 (Il B b 5 K2y 52 56 5l
Prrbots)  HEVE 4 ~ 6 S IR 12 ~ 16 g, 135 T A B S 4 5

Yreboes HIR 22 ~25 °C L JHE 50% ~65% ,SPF 9, kK
Ak B S i 2 2 K TR T EE AL B, SIS0 B T IO TR U
1.3 F&%

1.3.1 ZHjEksss 4 MCF-7 40 e $ #h 8] & 10% FBS (1)
DMEM b g 5655 3%, FF 30 0. 01 mg/mL %3 i 1% &, 4
3 RH IR, 6 RABM T IR, 35 1: 2 LBl dilEtkE T
37 °C 5% CO, KA AN BB TR h B 97, A i S 2 B2 G
1.3.2 3k45 DSCs 4y F MTT 3445 DTX 1C, A ¢ B 24
0.5 pg/mL, ¥ IR EE Y DTX FR&2/EH T X 8B K W
MCF-7 20} 72 h FE555R5E, FH PBS Wik 3 Wk, I fif 15 32 J 4k
L3557 1 A0 DSCs(1) , 4% DSCs (1) FEAIMEEE N 0.5 pg/mL
DTX ] 72 h, BE 4 ff 55 552 FR Ak 2 85 97 1 W90k DSCs(2)
B ERIT R IKASE) DSCs(3) \DSCs(4) ™% {5 B i
TALEE DSCs (1 ~4) AT .

1.3.3 DSCs(1 ~4) & MCF-7 4ii it >k ¥ /) JC 1. 18 B 7 2 55 77
“BCSCs ffERIK” RIEASF LS MCF-7 4iiffg J2 DSCs (1 ~4)
N5 I B AN & A (R T A K 7 bFGF (20 ng/mlL) |
EGF(20 ng/mL) .2% B27 .5 U/L [ 2 .2 mmol/L i L-45 4
FiEie DMEM/F-12 35523, A 3 x 10*/mlL 42 b 240 ity (6K ot
6 LA R SR, 3 K E e m il 1 k. K FHE
AR LSS, JFH4A BCSCs faRIA” ITE L% o

1.3.4  wC4ip R An e BOM BRI MCF-7 4
Jfl e DSCs (1 ~4 ) 21 ffi ik e 714 £k 7300 B 28/, I PBS PR 541 i
3UGIA L mL 70% CFEHSH 4 CRERR . ) H EEHMfET
500 wL PBS,filA 2 mg/mL MULPIIE(PL) J5 , 44 (4 30 min,
SRJE S FA TR ARG B AU R AR A0 AR . SEB0 TR 3 IR
1.3.5 %652 % PCR #J1 ALDHI ,CD44 . CD24 J ABCG2
mRNA 7E DSCs(1 ~4) } MCF-7 H1fy3ik il TRIzol 35 M\
MCF-7 J% DSCs( 1 ~4) FR42EUS RNA %5 54 ¢DNA, 8055 5t
S PCR i 4% # TaKaRa 7] £ & 7€ %8 2 PCR 5 £ 1k B
FHATEAE , B-actin g NS, LAy HeaR 2 m) 4R 19 18
A5 T MBI AL 1,

%1 RT-PCR3|¥F5]

HH Bzl Ji B/ (bp)
ALDH1 F#%:5'-GGCAGCCATTTCTTCTCA-3" 168
5 -TTGTCCAAGTCGGCATCA-3'
CD44 37 :5'-CATCTACCCCAGCAACCCTA-3’ 127
TU#:5'-ACTGTCTTCGTCTGGGATGG-3'
CD24 I-3%:5'-TACCCACGCAGATTTATTCC-3’ 154
TUf#:5'-ACCACGAAGAGACTGGCTGT-3'
ABCG2 |3 :5'-AGAGTGGCTTTCTACCTTGTCG-3' 124
TU#:5'-AATAACGAAGATTTGCCTCCAC-3’
B-actin - ¥#:5'-AGCGAGCATCCCCCAAAGTT-3' 285
U5 -GGGCACGAAGGCTCATCATT-3'
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R (GG, 391) M 4 AR LU 2 T MCF-7 4, 1 4k T34 78 30
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ABCG2 Fih &N/, L 4,
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(AJ

(B)

A:MCF-7 2883 B.DSCs(2) ;C:DSCs(3) ;D:DSCs(4)
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Wb, E S,
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Bactin(43x10°)— A S S S S |

3r mMCF7  SDSCs(1) BDSCs(2)
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A :Western blot #& 1:MCF-7 Zaf@;2 ~5:DSCs(1 ~4);B: ¥ & &
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B 5 Western blot 2l ALDH1 ,CD44 CD24 % ABCG2 EH %
MCF-7 4R % DSCs(1 ~4) fiffI R AR i%

2.6 MCF-7 % DSCs(1 ~4) 4m i 4% R P 69 5 I8 #E

MCF-7 145 2 i 2645 7T fish J% f T 4577, DSCs (2 ~4) 21
TFHFG 1T fih B B2 4575, DCSs (1) 415K UL W g 0%
S HERR MCF-7 4004 1 FUBU , 65l DSCs (2 ~4) 40 i
PRELUSAE R , RT3l 100% ,DCSs (1) 414 A g . MCF-7
AURARIAFUN (0.57 £0.32) em®, DSCs (2 ~ 4) 4150 A (R Bl 4%
MCF-7 21K, 43 52 (1.82 £0.21) . (3.46 +0.37) . (5.92 +
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AW FE 5T P9 KR i 24 1 PR 22 1 AN [) B
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A g Hak Ay T 25 W R A E L 22—

A SR P9 B0 S 56 i — AIE S DSCs 20 i 26 B 1
TSR B RE /1, Horh DSCs (2 ~ 4 ) 21 il 1) iR 32
100% , H SR 3 FE AR /N B i - MCF-7 i fig, F A
[ et 8 %% 1] DSCs (1) 21 7 G BH 58988 1 JE i, DSCs
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