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WE  HW R OmkiERi 55 st Ef human telomerase reverse transcriptase hTERT 3351 5 5 FL IR 41 i A%
et #gt shRNA/WTERT Rk iR TRITAE SN W S 80 it 25 Pk i 284k J5ik M E 4 KL pGenesil-CMV-shRNA
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FHRE N3 A SR FHEH UL pGenesil-CMV-shRNA 21 # 20 Jiik7 pGenesil- hTERT-shRNA 41 Jif f] RT-PCR H ARAS:
MR FL NI 2555 breast cancer resistance protein BCRP  FE[K ) mRNA & Western blot 6l #f fR.4H 21 BCRP
WRYE RS AR BUR AR 852 i AFURR R R B S #5258 RT-PCR Bz Western blot £&il] 45
JRE/R  pGenesil-CMV-shRNA pGenesil-hTERT-shRNA £ BCRP 1) mRNA FIZE [ k206 S a i HEs
BEGIHEEY P<0.05 BEMAGHI AN SXRAILE HERYESITHEEX P<0.05 4 TR pGene-
Si-HTERT-shRNA 4L 68.5%  &5i shRNA/WTERT 254k Pk i BIF LI BORP 364 303546 i 5200 125 %
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Targeting reversal of breast cancer drug resistance by BCRP shRNA expression vec-

tor with hTERT promoter in nude mice
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Abstract Objective  To clone human telomerase reverse transcriptase hTERT promoter and inves-
tigate its specificity to breast cancer cells and to construct breast cancer resistance protein BCRP shRNA ex-
pression vector with hTERT promoter pGenesil-hnTERT-shRNA and observe its influence on doxorubicin resist-
ance of breast cancer cells in experimental animals. Methods  Recombinant plasmids pGenesil-CMV-shRNA
and pGenesil-hTERT-shRNA were constructed. Fifty nude mice were inoculated with human breast cancer cell
line MCF-7/ADR. Forty-five tumor-carrying mice were evenly and randomly divided into a control group a
pGenesil-CMV-shRNA group and a pGenesil-hTERT-shRNA group according to random number tables. Western
blotting and RT-PCR were applied to detect BCRP and its mRNA expression in mouse tissues. The tumor vol-
ume changes of the tumor-carrying mice were measured. Results The mouse model of human breast cancer
was constructed. Western blotting and RT-PCR results showed that in the pGenesil-CMV-shRNA and pGene-
sil-hTERT-shRNA groups the expression levels of BCRP and its mRNA as well as the tumor volumes were sig-
nificantly reduced as compared with those of the control group P <0.05 . The tumor inhibition rate of pGene-
sil-hTERT-shRNA groups was 68. 5% which were significantly higher than that of the control group P <
0.05 . Conclusion BCRP shRNA expression vector with hTERT promoter can specifically silence BCRP gene
and increase breast cancer cell susceptibility to doxorubicin.
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FLRRIE R VR B WL E I 2 — KRR A
RS IR EFUMRE RO R OR B AE BT
P T EFLR AT T R R EEARITZ — BN
TERI G RIS PER 2 B 24 multidrug resistance MDR
WRBAIT R AWitiaE A h ABCG2 ATP bind-
ing cassette G2 JI5 4% iz 25 [ A 4o B 3k 5 b9 MDR
KEREY) —ME I FLIRIET 258 breast cancer
resistance protein BCRP J& T ABC @ %5 —Fp !
FI IR S 1) R R 3l N i A il 0 2% S B human
telomerase reverse transcriptase hTERT 3 3) 1 0] LL{d#i
H BRI A 2 sl 88 B hakik  SCxt
IR MR H B 2 AR R B S AL
80% ~90% RPN b S i 3Rk M AE R AR 3 1E
PRI AR ZRak i H BAT IR 7 5 N e s R s AL
AT TR AT IR AR A A AR S DR K SR # 15) TT 2R
BCRP %% g 40 B A s 25 1 DA s fkyr ok A
5% % Ml RT-PCR K Western blot 75 1% 43 51 % Il
BCRP mRNA FI#E H A RIL 576 R FL M it 24 1 28
JE S0 BLAil

1 #R5FE

1.1 ## XA 5 £z

L1 Ak St MCF-7/ADR 41y [ v E R} B L1
HfEfr PCR R & B Tiangen A Tag DNA R4 i
TR EEE R DNA [k ) & DNA 4ifbi®#) & H TaKaRa
/AF] RNA 2B % & [ TaKaRa /A ] Lipofectamine™ 2000
4 [ Invitrogen A H] BCRP —4701y A &M 184 Y FHE A
FRAE] Western K IP AL BCA 25 11 ik B a2 150 &2
SDS-PAGE B i 57 & BeyoECL Plus #£f ECL fk2%: &t
W& BWABRRKAR BIEZOL R MEE CFM-500 A -
I AN ES A B A

1.1.2 SZishy 6 JEI% BALB/c #LUMEME/NEL 50 H AR
118 ~22 g WY [ MR BE S IE BT 78 JC R s A SR 1
ERANmESE ENEE . ER EPTEE EXRERET
TSR R AR AR AR

1.2 Fi&%

1.2.1 HHAFRAHE  shRNA kA% M pGenesil-1
HAESEOIOEHE T EGFP BCRP EFH)¥515] A GenBank %
i Ambion AT Y siRNA 72k 1% 11 T E siRNA Target Finder 1%
14 21 nt B9)F 5] 5'-AAGAGTGGCTTTCTACCTTGT-3' I )%
B B AR S 3 BT 5 OO e BT ok ° AR
hTERT 32T 3260 bp 5 GenBank H i) hTERT 4% X J¥
BUAHNTRE My ZE E 2 JFokE pGenesil-E 4058 CMV -shRNA
HF L FORE pGenesil-hTERT-shRNA £ pl 50 i B 41 ) T F224 )
P A Bk S RO iz B

1.2.2 ZEAY 85 9% R A AR MCF-7/ADR 40 g 7 37 C
50 ml/L CO, %04 JH RPMIL640 fTA 10% /N2 L5 45 35 W M
WHT 100 U/ml FHEEZE M 100 U/ml 455 E Pl mE

AT R AT R K DA S BT A
1.2.3  AFLIR g 4 FRRSE 70 1) i ST MCF-7/ADR i jfs &
10% 1) PBS RPMI1640 3535 57E 37 °C 5% 1y CO, W & 4 k47
KgR fRAEA: K ESHEUE K IR 0. 25% Y TR TH 1k 1 1
A BRI PBS WRRREE AR B N
2.5 x 10" /L 4 FAR BT A RS Az B i G R 0.2 ml 5 x
10°4M4f 3650 H B R RS0 2 A 45 R R
BRI T B ARTZY 50 mm® U4 SR s oh Sy
1.2.4  JESTBOR MSEEE # 45 RARBIRBEPL A %
PO A3 4 ST HEA H 4R pGenesil-CMV-shRNA 2 & 41
Fiki pGenesil-nTERT-shRNA 2 4540 15 2 43 50K 25 kL

X B8 pGenesil-CMV  F 4] Jii} pGenesil-CMV-shRNA 4 i
%7 pGenesil-shRNA-hTERT k% 30 pg 1 pg/pl %0 A PBS
FREZ 100 pl K BETMR 75 wl F PBS WA 2 100 pl # &
5 min JEBRR BTG BIIMA 3 FRgAH RS # i N #HE 15 min
JE oy ST 3 AR R CREVE N BURPIRE S FR s T2 R
K ZE 12 TG P8 5 130 pg/ L 50 ~ 60 mg/m® LS g A
BRAIF RN 18 1Tk dgt 4 Ew/E 1A #X
BT g baA A7) 5 AT - 80 CokAh 4 M
1.2.5 RT-PCR %l BCRP mRNA {51k PO IR &
20 Jii K7 pGenesil-CMV-shRNA #4141 Jfi 7 pGenesil-hTERT-
shRNA 2] RNA ZHZURIRMFES 242 L RNA 2 NADPH H
3Bk 5'-ACTGTGCCCATCTACGAGG-3' FiFB| ¥k 5'-
GAAAGGGTGTAACGCAACTA-3' 4 B B k7 678 bp BCRP I
B WA 5 -ATGAAACCTGGTCTCAACGC-3" Fiiial ¥k 5'-
TGGAGTCTGCCACTTTATCC-3' ™ #8 A Bt 4 319 bp $4 fd RT-
PCR UEEH 3600 RNA (93635 354 Sk BBy 2544 42 °C 60 min
70 °C 5 min P IEELSAE 94 °C 4 min 94 °C 30 s 57 °C 30 s
72 °C 30 s ¥R EIEAT 30 MER 72 °C 4 min 4°C2h
1.2.6 Western blot £l BCRP & |4 [ F 3k WHHA
A R I IEER PR A 2 Sy A /INGIORE i A 200 2R A T
PR W A5 SR HUCEE 1 SR T 2 Ak i R = R AR Y 16
P TR IEFT Western blot A 7825 [ 5 IE AR L B3
1.2.7  Fapss R AYT 50 AL TT ) AR B g I R B NS
pGenesil-CMV-shRNA #f 1 21 it ki pGenesil-hTERT-shRNA 2]
Xt HE TR BUCFL IR B AR A VORI B E V omm® =
ab’/2 a KA& b e JRIE = XA TR - SRl
JiboRE o e /%) HR A bR o x 100%
1.3 “%itsam

ALl x x5 FoR RHAI SPSS 17. 0 FEit AT BN 2R Ty 22
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2 #R

2.1 4 F M B3 F hTERT & ¥ 40 /i 5 pGenesil-
hTERT-shRNA &4 #y3&

PCR 4" BAZ5 SRR IR ME A 290 260 bp 5T
JBe—3 St hTERT J5 3l F 52 B T 314K pGenesil I+ #4%
T 2H kL pGenesil-hTERT-shRNA 22 it 1) J5 45 540 52 1 20 okt
RS 1
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2 000 bp
<750 bp

<250 bp

260 bp—>
<100 bp

1 K1 2 £K2 3 4k
El1 hTERT F3FH PCR i ERHEEER

2.2 ¥ %% RT-PCR #n BCRP mRNA # %1%

BandScan #4453 #7 & 3 38 4517 = W1 i) BCRP/NAPDH [t
i 455 Wm %FBZH 0.255 £0. 043 T 4H B kL pGenesil-
CMV-shRNA 20 0. 025 +0. 002 i 40 Jii # pGenesil-hTERT-
shRNA 41 0.021 £0.001 2 FHY W& 319 bp K
LI 2

SEL B S HHBETXEA P<0.05

1 2 3 4

1 000 bp—

—NADPH(678 bp)

500 hp—
400 bp—
300 bp—

200 bp—
100 bp—

—BCRP(319 bp)

1 474 2 s31820 3 E4f 4 pGenesil-CMV-shRNA 48 4 F41)%
#2 pGenesil-hTERT-shRNA 41
2 #EE RT-PCR &l BCRP mRNA Hj5Ri%

2.3 Western blot #] BCRP & & £ 4% R FUM % 40 2%
b Ak

FH BandScan {43 #7447 14 4577 7= ) ) BCRP/ B-actin Lt
5B 85 XA 0.289 +0.001 4] ik pGenesil-
CMV-shRNA 21 0. 023 +0. 001 & 4] Jfi B pGenesil-hTERT-
shRNA 41 0. 025 +0.002 4 i ki pGenesil-CMV-shRNA
4 T KL pGenesil-hTERT-shRNA FHiZ&AHF 75 x 10° Y2
EICH 2R (HYH BT R4 P<0.05  WE3

1 2 3

— s < BCRP(75%10%)

1 fR84e 2 &40 i 45 pGenesil-CMV-shRNA 28 3 & 48 i #2pGene-
sil-hTERT-shRNA #8
3 Western blot #ll BCRP & 5 &R RILREARPHIRIZ

2.4 AIMBRAEA RS )G HE 2 E4R
A N WIEA AL 2 HOR Bk B R i
% SRR BARME N RUIEEIEN W4
2.5 FEET BT AT G AR R B AR AR 2
PREUFR BT X R A PR i B A B R R
2 b A K I g AR AT IS S FobL pGen-

esil-CMV-shRNA 2H 5 2H [ii ki pGenesil-hTERT-shRNA £ 55 %
MR A 2R EGFE L P<0.05  H4H Bk pGene-
sil-CMV-shRNA 2 20 ik pGenesil-hTERT-shRNA £ #1787 R
438K 68.4% 68.5% SXTERALE ZRWHESEIT%E L
P<0.05 T8 2H Bk pGenesil-CMV-shRNA [#5 B 90 T
NI BE A% MR SRR AR IR R IR 1

B4 AZLBERRERAREREFE

HE x400

®1 LFHERRMEBERLEE mm’ xxs

41 A7 T 75
Xt HR L 255 +3 22528
T 41 kL pGenesil-CMV-shRNA 4] 257 +4 686 +5°
4 FkE pGenesil-hTERT-shRNA 41 258 +9 683 +4°

a P<0.05 53FBaiss s

3 g

L) FEPRRAY TR 0 D] BEAE 5] 5 A5 E 1Y
LA e A R 1) ek e A BR B e 4 M
MAOIIE R A S SRR B T L 57 i 41 1
FLECIL Ry Rk (HE AR e A AT
FRESSTF T IR RN g 0k sl 1) 45 B
Ty CEA J3hF © BB ZLIE T MUCL J5 87
R ) 6 R O i R RIS 2 7 ° 45 BRI
LIS Bl 7 RE S i BRI AT 7 2= D AR Ry 7 41 Ui 4 g S
FRYRE HENT R X —FhH ZUR IR MR A RE
ZH T Z R0 PR AR T oAb — 2 )5 3 7
CMV RSV-LTR SV40 B35 3l 5 ) o) 5 f9 [R5k
AR XS NEREEAT T AT T MRS G o
RGN 20 NI IR IR Y7 #E A 77 hTERT 2 A
SR S A W AL N 2 — A i ) PRl X
S A B ) i 22 A R A

G AT shRNA F& PG 783 [RR I b o 2 it 5t
FBFFERE " SRTIT shRINA i 1E 5 20 fifd F0AS 1 5 40
JHE PAY PR AT [ ot i 1 A ] 3 shRNA 40
AHENE S L shRNA BFFE 5= A A A S

FRI T IR L G 7 R 2R CMV B3+ JF
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O AR 58 7 i B SR A — A2 1T Ak (R RIVE R
N R RE S e 2 AT BRI (R R R
AT PER AL — AL CMV 3 3 s
1% PR AR AN W 3 FLl R i A (i E A B
FHREL A e e S i Bl I8 0% T T RE A0 e Hp  aA
TAE IEH A P Rk 8L A5 hTERT Ji 30
T 22 ol e 4 L e B A B S P S M TR R
o IEH LS P T PE 2 R A 3 AT T AR
HREMR ST W5 R hTERT J5 3 F & &5
AYEF RIS i AR DR A g

shRNA/hTERT ik # KL LA F MG FEA
[Fi] FsF [F0) FH 30 8 20 b B B A I 0 7 i e L 2 240
A DLAR SR A2 T B PR A Y AN BE WL BN DS [H ik
hTERT Jig 20 AT B8 5k i e 32 PR T I #E mR YT X
SRS AE /> TRk EIESRY

FESY R R FRATTV ] shRNA $ R 175 BCRP
mRNA it FHIATE X HERAGIHE Y P<
0.05 izl K pGenesil-CMV-shRNA
ZH it k7 pGenesil-hTERT-shRNA 2H JC & i} 2% 2 7

P>0.05 Ui H H A9 3 Ik 2R 4 19+ kR

AT FH Western blot $ R Tl BCRP fEH YR 1A il
W THRIEA T ZRA5%#E L P<0.05 T
ZH A EEZ PR pGenesil-CMV-shRNA  H 41 J5ikE pGen-
esil-hTERT-shRNA 24 22 R Tcgiit*# & L P >0.05
[l AF 14 S 56 1 IOE FH 6 A B K b 5 TR RE 0 &5
T A E A3 Rk EAR A T A ROR
HA#A hTERT J3 8 FE A CMV Jg 3h 71+ RceR
TG 2ER P>0.05 K UILTEShY) 52560 M 40 i 52
S UESE hTERT J5 s FUI6ES CMV 5 ) T —FE ik
j( 15

Wit 245 i LI R BT U5 R AT kT SR
%7 pGenesil-CMV-shRNA 2 ® 41 Jfi f7 pGenesil-hTERT-
shRNA £ (AR 5 5 B4 L He 22 oA S it i
X P<0.05  FTRAFRATNA FAE KT D Ksh
Y2 BIESE shRNA/WTERT 3 36 25 {2 1 T I fi) it 5
LRI it 2457k

H1 hTERT Ji 2h 1 8 45 1 5 5 M 36 PR R 7 3k A g
HEINFEPNIA Y 02 Ve RAE ROtk R —Fh R A AR
FSEDVRIT vk (AR P S A an ik ol T 40 i J2
e AN 7] i w1 O Y e A RS A e O
FIRIRIEHG Y hTERT J3 3h 74 S04 T7 JE At 34
WX S e A — W RIER Rk SR A
A PR e S R RN 2 SRR S ) Rk AR TE R AT Y
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