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hTERT promoter targeting reverse drug resistance in breast cancer combined

with RNAI
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[ Abstract ]Objective: To clone the promoter of human telomerase reverse transcriptase (hTERT) and investigate its selective effect on
breast cancer cell, and to observe changes of breast cancer resistance protein (BCRP) mRNA, its protein expression and changes of drug
resistance to doxorubicin with RNAi technology used in cell (MCF-7/ADR). Methods:Plasmids (pGenesil-CMV-shRNA, pGenesil-

hTERT-shRNA ) were recombined and transfected into telomerase—negative and-positive cells, h\TERT promoter targeting was detected.
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RT-PCR,and Western~blot were applied to detect RNA and
protein of different groups of cells. MTT was applied to analyze
drug sensitivity. Results:Highly visible fluorescent was seen in

telomerase—positive cells, which was stronger than that of telom—
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erase-negative cells.The results of RT-PCR,and Western-blot showed that the mRNA and protein expression of BCRP were inhibited;

MTT results showed that the drug sensitivity to doxorubicin was significantly increased, which was of significant difference as compared

with the control group (P<0.05). Conclusion:hTERT promoter can targeting silence BCRP gene combined with RNAi technology and

drug resistance to doxorubicin is reversed , which lays a solid experimental basis for the further development of tumor specific therapy in

gene silencing.
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BoREBERE LRI IEIAIT PRE ATTERM
ER L ALERT IR B X R R E AR, HNEREIR
1544 A 2 E it 25 (Multidrug resistance , MDR ) % S BUAL 89T
S By %535 35 1 (ATP binding cassette G2, ABCG2) [Ef% iz
EEWERASE MDR X RET, —#ol i 2L AR
2575 8 P(Breast cancer resistance protein, BCRP),J& T ABC#8
FIER—Fh o B IR AT AR B A 7E B I O $E 1) LR FLARE
41 BCRP, 305 g 4 B TR 2544, LAR B AL A1 97 3L

1 MEE5AFZX

1.1 HH5XA

111 AIEH ARE 4 4R MR (B]) . F & L4 4 4 ML (UFC)
MCF-7/ADR #I8F o EFL2-8 LS 4887 ; RPMI1640 ., /)
4 MIEM B Gibeo 2 F];PCR R MR E (MW 8 Tiange A F);
TaqDNA RAH USSR DNA BRI &, DNA difhid
) & (T Takara 23 &) ); RNA $2BUR | & (B F Takara 2>
#) ) ; LipofectamineTM?®( 1 F In vitrogen 23 #] ); G 418 . MTT
(Gibco BRLUSA),BCRP —4i( M FRIUF AR AR
A H]), Western & TP 4 L4 f# 7 \BCA | B ¥R B ) 2 i85
£ \SDS-PAGE # BB Hilil 7 & . BeyoECL Plus (G # ECL 14
ERAENE) W TFESR,

12 Fik

121 BAFKRAKE ShRNA FiAEAEM pGenesil-1,
GHBREHNEEA(EGFP) o BCRP #HJFF5] H GenBank,
R F ambion 23 ®]#) siRNA 7E£81% 31 T H siRNA Target Find-
er, ¥ 1 %% 21 nt #9/% % 5° ~AAGAGTGGCTTTCTACCTTG
T- 3 ; &#H 4 M hTERT /3 3 F (3£ 260 bp), 5 GenBank
") hTERT J8#5 X JF FUHI ST HE . BB 4 R B pGene-
sil-CMV—shRNA, F4E ki pGenesil- hTERT—shRNA 71
WRABAYTEARWE SR, TR &ERNFHIZA T
e,

122 MM RER ALERS4EmKBI . TE
B 440 (UFC) \JMCF-7/ADR 4}87E 37°C , 50 ml/L CO, %%
57T, F RPMI1640 A 10% /)54 ifil 15 3% 35 e B2 XL (100
Uml HFEEF 100 Uml FHE)PEMRESR BRER 11K,
AbF g KL & LT

123 JEFREN SRR 28R (Lipofectin )

HYGRF A4 ULRT 1 d, 9% 3 Mo B K R
F 34 6 FLigFRAR A, HLA 2 ml TTRGT R FR LR, 40
HLi5B) 80% ~ 90% B FFaa%E Y, Se Ll i R XX IR 77
¥ 250 ml 43 BUhn A BB B A R TR, B B 5 min J& P ER
& FIEIREE - FRE &Y, BE 15 min 5, IAZI40H
BFEwT, B8N ERRS N EHER pGenesil-CMV-shRNA
#H EZH A pGenesil-shRNA-hTERT £ B8 A%t B4 ( H
FHEREM T IME P4 RHEFRBOMEHE(RTmE . X
MAZERRR), BRER UL RO EEETHL 1
KBV RERHYREN O, EEFR 44,5 1.2.3.44d
BRI 1 44t R TR ETOLRER A,

1.2.4  MTT B0 5 A [ e B Bl 2 8 %of 45 4H A MU FE TR R I B
W ORISR £ G418 IR, W 100 w g/ml, KT LIS
s FE A K EHEEHER I, L 2 x 104 /ml W 9671
REFART . 1L 6.26.12.5,25.50.100,200 400,800 ng/mt
HIFTE R AT YRR E ST, SR 8 MER, =
B 5B A 10% T ) RPMI1640 ¥R, Z1ERT 4 h,
BILIMA S mg/ml B MTT ¥ 20 w1, 25T CO, BEFeshh
37°C,5%CO,, AN L&A T HEFE 4 h, BUB IR, /NG IR
EILATIE, EEMA 150 p 1 B DMSO, IR E MG, H4n
SEHR S B LI HEE (0D ) S FITFLEMERUT
R EAM IC,FELME S5 2T MRt 5T 50%HT B xt
NIRRT R MW E) , & FATFLRIES LT R B4k
MAFER, MPAMNIFIE R % =(0D 306/0D yymg) x 100%
(LIZs 4 OD HIRE ). BRIFITHI %00, FHLLH
HE 3K,

1.2.5 RT-PCR #1ll BCRP #J mRNA Fix KR THEIL 2
PSR £H BRI S YL S Y MCF-7/ADR 0 A2 RNA, BB X
NADPH, H F#514 5 5’ ~ACTGTGCCCATCTACGAGG-3",
T340 5" ~GAAAGGGTGTAACGC AACTA-3 1474
678 bp; BCRP L %547 5-ATGAAACCTGGTCTCAACGC-3,
T #5195 5-TGGAGTCTGCCACTTTATCC-3, 41 K Bt X
319 bp, % #8 RT-PCR %8 B RNA KRk,

1.2.6  Western blot %l BCRP ME HHEE KR THH
R 2 MR BB Y5 B MCF-7/ADR HRE4R B A B A, #%
VB EUE B i E 1 R IR R B R KR AR
BHY BT Western blot, 7B FIER G F B .

127 G XEFEHITETE, DK « trii
(x+s)FR. YRALEENFTZMT, L P<0.05 HA ST
B L, FAGKIT R A] SPSS17.0 SEit R4 5E .
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2 & B (A1), B 41 KL pGenesil-hTERT-shRNA (B1) il K ik , 4
RER,3 2RIKiEF B -actin 1547 (678 bp) Fiﬂ%g{*ﬁﬂrl;

2.1 4 A B 3 -F hTERT A & 48 /f # pGenesil -hTERT - M 2 4~ RNAi 4y #5547 (319 bp) IR E LB 2R 2 4H

shRNA #)45%, RNAi ZHPH 555 T X B840 . ] BandScan #4047 18 4545

PCR 4" 3425 R 01 . th BUAF F 471 208 260 bp, 5T FEH)E9 BCRP/NAPDH e (B 3 £ 1)
7 Bt—E0 BYPKE hTERT J& 8 F 52 % T34 pGenesil |, 24 BCRPZ% & ERRAIURBAL P KL

P H 4 ki pGenesil- hTERT-shRNA , 22§ ] J5 4% SAIE 52 Western blot 6] BCRP 2 1 7 7~ ) 41 4 Md ( 2 25 JiOk.

(1) pGenesil-CMV-shRNA # . # 41 Jiih. pGenesil-hTERT-shRNA

2.2 hTERT /& 3) T A4 EGFP 4 % &t A n] 20 X ERE ) A FRE AR R, 3 VKR B —actin 4577 (50
FH & 28 JFi B pGenesil- hTERT-shRNA 43 51} %% YL i 7 il kD) B95E BEARRL; T 2 ST AT (75 kD) (958 E 0 BH g 22

FRMELH M MCF-7/ADR Kz i b 6 5H 4 20 B\ 1 3 ARGET 441 i 5, ¥R B 55 F X B4 . ] BandScan 3{4-Hr &4 18 & e

BR(BY) . T8 AT 4E 40 il (UFC) , 48 h J& 7E(8] B 92 6B Y1) BCRP/ B —actin Fof (WL 4,3 2)

Vit AL W&lﬂ PEYH AT DL 2 e A0, BT A i LB AS WL 2.5 A A At A48 tn LA vE R A R

e (WL 2), 3R hTERT J& 27 v B FH 1 40 i MCF-7/ WA, MTT He G 25 3R R, X BRZH (1) R4 R

ADR H ELAG 558 B iR R S 1 2 SR 1k o i pGenesil—(‘M\"—shRN A 4 ; (2)FEH JF kL pGenesil- hTERT

2.3 ¥ & ¥ RT-PCR ##%| BCRP mRNA #94.ik -shRNA 41 ; (3)i# ICs fH 3% 3 i'—fﬁ%ﬂx#lﬂ’f{ﬁ?i'n’uéﬁ%ﬁfm‘%

TEZ0 X BREH (C1)  EE 4 FORE pGenesil-CMV—shRNA £ :8H Eﬂf_ﬁf) Gt el R

260 bp
310 bp

MCF-7/ADR UFC
B2 hTERT BEIFESRMMAINES

1 2 3 4
1. pGenesil-10-mir30-shRNA- hTERT BamH | #1 Kpn 1 ; L4

2. pGenesil-10-mir30-shRNA- hTERT BamH 1 #1 Kpn 1
3. pGenesil-10-mir30-shRNA- hTERT BamH 1 1 Kpn |
4. DL2000 Marker:2 000.1 000,750.500.,250,100 bp

B 1 hTERT J23)F# PCR # %1 pGenesil-shRNA-

hTERT NEgHI 4L E
7
Actin (50 kD) 1 2 3(75 kD)
1. XHIRE ;2. FZHJFRL pGenesil-CMV-shRNA £H ;3. T4 Jfik:
1 000 bp o pGenesil- hTERT-shRNA £H
750 1 , -
500 l::: o — e B4 BCRP &M Z&#RRILIM AR B F:A( Western biot)
400 bp %1 ®HERT-PCRER
300 bp H By HEH
250 bp 5 xEs
100 bp i €l 0.293 + 0.009
R 4 Al 0.021 +0.001°
1. Marker;2. C1 £;3. Al 4H;4. B1 £
s fo0 L Lel ” Bl 0.022 + 0.0014
E3 HE® RT-PCR & 4 #ill BCRP mRNA KiFRi%
AP<0.05(43 315 C1 41 F) A" [a) He 3% P>0.05 (M B B LSD—1 #8568 )
Fz 2 &4 Western blot 58 *3 &HEIC &

f“ l)}’J xts 4]“;[1 x +8

ik  0.386+0.001 i 2 200.000 + 18.069

2 0.021 + 0.001" 2 193.2 3.973

3 0.021 + 0.0014 3 196.444 + 26.6424

AP<0.05(43 715 1 4 ERE)A 8] FudE P>0.05 (W ELACH LSD~¢ #036)  4'P<<0.05(4r 915 C1 41 bbde ) A" [a] tb# P>0.05 (i L8 LSD—: #8146 )
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B0 E M4 RNAI ZEFERG 7K, RNAI 7E g B EE
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FICEME BB AN BRI RE 7, (5 1F B 20 B A A 4 B P i S
DK T et g o o BRI, 5 R RINAT TR AR B E
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5, LLRAS I 16T B4 R R A, S A By SR R VR T 8
X —BF# A, BFSTE, 80%~90% KIS EME R RIFR %
RURLERS, PLARBR LA BISE . T A K AR i T b
TEHE, UL, SR AT R B B R TR T A TRARAD 2 0, A 260
&7 155 ¥4 52 B ( Human telomerase reverse transcriptase, hTERT)
R B AL AL, HFRIA 5 I B RIS PEAE 4T, Rt
FHE M P E B, F hTERT Bl FH#TREEEZEEE
BIHE [ BRI RO I F B 2 —, B9 hTERT B EhF
ZAEM S AR R T LR, BB R, B R A e B e,
ExtBANZERA B EMHEP<0.05),

AL B MIE 59 hTERT J3 35509, INET pGenesil 3
& b, BShAS 8 40 R KL pGenesil- hTERT-shRNA, i &
hTERT J& 30 F X G 3G H 89 T 4 BhrsS Yo sk B BH 14
o M A IE 5 BLEF Y g AR T AR AT A 40 B R S e P
FIZHAE MCF-7/ADR J5 , A~ [R]+f 1] A B B 3 S e il , R7ESG
7 15 PR £ 40 A BT DL AR S P 5 3, T BH 4 40 2 A B L B 6
6, i, hTERT J& 30F AT REAL A i 2 BEIVA Y7 OB m13A YT,
XE5EMIMIREE—E

NEFH RNAQ KT BCRP mRNA, @it T iR+ HG
S, A B ZER(P<0.05), THA R TLEH 38 XL (P<
0.05), KT M H p 3 FH X BRI T BSCERD, AHE
WTERT JEEh FEZHA CMV BT TR LHEER
(P>005),iE3k hTERT /337288 S CMV B3 F—HEEA,
HEER/NFIFFIZETUE BCRP 2N ERUR R B0, i
LR AR R HITAHER, SO RALERERESR
38 X (P<0.05),MCF-7/ADR HYTRHZG MG 5E |

£k LB, i /] hTERT /8 3h FBXS RNAi ¥ 53
¥ MCF-7/ADR fITHZ50% , A R Jd O BE BRIR 7 R RE T S5
HIRTR—BEARS U BRI IR TR LB H N, X aeigxt B
REFSMMERNZE LR, EBHE, AREHAERAZI
BREETRE BRI E R RSO, K iE, B R

SMBAR, KA A K Rl A, 0 R 2 G
STIFRET FBgA2 . KHBIH T 29T &, BOR B HR R
Fif e,
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