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1.1 HHRR

pGEMEX-1,Ribomax T3 RNA # RiX 7 & ¥ 5§ Promega
28, "P-UTP AT EMAN IRAR . KRN EHH
# Rapid DNA' Ligation Kit 3% B Boehringer Mannheim 4%
7l. BB pHDRSA g1 % B Gottesman M 1+ M B,
1.2 BRBARHEEALST LY |

R mRNA Z S #H a9 B, %8 mdrl mRNA 1 959 {f
GUC Ky # L s, HAL S ALF mdel mRNA BERREBAL,

B®DNA SR Y.

B & DNA.5-GATCC CTT GGA AAT GTT TCG
TCC TCA CGG ACT CAT CAG TTC AAA TGA G-3'

% ¥ & DNA: 3'-G GAA CCT TTA CAA AGC AGG
AGT GCC TGA GTA GTC AAG TTT ACT CTTAA-5
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BMYIBEL AN BanH 1 Ml EcoRT MMHEXRR.
DNA B LA MR R4 8,4 PAGE #ifk. FRFI&H
HHE&L40 pg. 7 5 m A R k& ¥ K (10 mmol/L Tris HCI,
pH7.5,100 mmol/L NaC)IR%J . E95°C/K 5 min, ZBHRHE
ZEHPRIZEBHIRIDER KR B.pGEMEX-1% BamH 1 i
EcoRT NEYIRHBER R 1:3LFARAE SR K100 ng B
&M RZ1ZXH K B . ¥ Rapid DNA Ligation Kit i 3.8 4§,
A T4 DNA #E#Z M, FEHS5 min,CaCl, 5 5 iy A IM10941
EH BN Z A pEX-RZ1.
1.3 A4 pMDR-864# MR R £ 5

pHDR5A, pGEMEX-13# 2 EcoR 1 #1 Hind ¥ & 1],
0.8% 3 A5 % B W 864 bp By mdrl cDNA K Bt #3944 bp &
pGEMEX-18#k H B, 1:3 BB & B & 4100 ng B k864
bp # mdrl cDNA.DﬂA T4 DNA i % 8, 2 1 % 864 bp mdrl
cDNA #H K B %k F pGEMEX-1L ,# 2 % pMDR-864,
1.4 Ji#4 pMDR-1383(+5)#9 M & LK

pHDRSA £ EcoR 1 B§],0. 8% 5% s %% 5] I 1383 bp &Y

.mdrl cDNA R B&,pGEMEX-12 EcoR | B8], B : |54 fk.

CIAP B Bs M LSS . #1361 1B & B & #5100 ng & pGEMEX-
18 A #1383 bp & mdrl cDNA, I A T4 DNA % &8, ¥ &
CaCLL 7 3 B A IMIOSHI W /MR AN .2 Hind I Y %
SE¥EA K, 0 o IF 96 A B9 T2 &, FR 2 % pMDR-1383
(+5),
1.5 RZ1Z #1864 nt,1430 nt e El kP ea4ks st %
pEX-RZ1,pMDR-864 il Hind ¥ % # {k ,pMDR-1383 (+
SYA BamH U R ¥eik 28 W OTH R SL /G R 05 R . 5%
Ribomax H# R XM & e, & T3 RNA BA8BEAT,37°CR
R4 h,#R /5 1M RQ1 RNase-free DNase £ # DNA . £ # K
# B MAO. 37 mbg # o-2P-UTP, 8 K I #1420 pl,
1.6 RZ124864 nt #1430 nt R @4 E B
BEMH FWS3. 5 ul, M A10X buffer (0.5 mol/L Tris
HCL, 10 mmol/L EDTA,pHS. 0)1 l,0. 2 mol/L MgCl,1 pl,
95°CK 2 min FREE FAKB P10 min, AFMA RZIF 2
# B RNAsin 0.5 p1(20 U),DEPC K3 E 10 ul,42°C(HK &
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PAGE 8 mol/L. Rtk . (H1 91430 ot fiE $y 0 A14 % PAGE 8
mol/L REBEHIOVXLSh.RKARKBMOERETH
HABE . RHTWMXA X AR DIESFIKK.
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2.1 ¥HAPEX-RZ1 A &g %, LA
HEERGMRIB CCLARRAKXEFE IMIC, R4
WEF MHEFZ—KBr M. BRINEN, S BamH | 8 EcoR
| EMUGh.AFMABEBELYHE ME.55°C X5 min, 8%
PAGE 8 mol/L R K . L iR R UMYIEHR K %48 bp,
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B 1 HEEN pEX-RZIF ) 5 67
Fig 1 Resirictive digestion analysis of pEX-RZ1
L pEX-RZI+HamH | +EcoR 1
2:pGEM-7Z{(+ )/Hae B marker

2.2 ¥4 pMDR-861 4 M & &ME X

EAmp MAMFKALF ARIM.BRESE BB
NFEERIFERATLE Hind T Bl EcoR 1 BEMIMAERY
864 bp,

- 864bp

B2 WMEKL pMDR-364MI M) 547
Fig 2 Restrictive digestion anulysis of pMDR-B64
1:ADNA/Hind I + EcoR | marker; 2:pMDR-864 +
EcoR 13 3; pMDR-864 + Hind 1 ; 4, pMDR-864 +
Hind 1 +EcoR 1 :5,pMDR-864

2.3 ¥ pMDR-1383(+5)AE ARSI ER
REE Amp WENTMHET . ARVBR.BEAE.H
Hnd N BV EZEA T i AR RELFELTS.78 Hind 1
M)A B H570 bp(519 bp+51 bp 4k ) #4808 bp, X IiEM
WAL TFL.2.624 B i A 546 F3. 45 W A 3F . pM-
DR-1383(+5) K BT M RHAERUSHERLEL,

M 3 pMDR-133830+5) % MPIMH %
Fig 3 Clone screening of pMDR-]1383(+5)
0 ADNA/Hind T + EcoR 1 marker
1.2.6:clone 1,2,6

3.4 :clone 3.4
5.7:clone 5.7

1 2 3 4 5 6

- 1383bp
- 915bp
- 570bp

B 4 pMDR-1383(+S)MEHIERU S H

Fig 4 Restriclive digestlan analysis of pMDR-1383(+5)
1:pMDR-1383(+5)
2:pMDR-1383(+5)+BamH |
3:pMDR-1383(+5)4+ Hind 1
4:pMDR-1383(+5)+Ecok |
S:pMDR-1383(+5)+Ecoak | +~Hind K
6:ADNA/Hind B +EcoR | marker

2.4 RZ124864 nt R#e %I HEE

WW5.5%864 nt WEW.KMA RZL1.2345F R K
By RZINFEXEME LS T RZINESOUNAR, TiX
AHRIIFIENBEBIMRI e W78 mt AR AN
BRI OMAR RN DR REELY. :
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Fig 5 Auleradiograph of cleaving 864 nt substrate
with ribozymes

1:Substrate+RZ1 (substate sribozyme =T7:1),52°C
2;:Substrate+RZ1 (substate iribozyme = 14:1),52°C
3;Substrate+RZ |1 (substate tribozyme =71 1),42°C
4 Subatrate+RZ1 (substatetribozyme = 14:1) ,42°C
5:1Substrate only

2.5 RZI1*1430 nt &4 &) &k R 2

RAH6.141430 nt 9. KINA RZ1.2.3% T Ltk #1689
RZ1% R 49 00 &) 048 . 0] LUAE o RZ1 W 4, 00 45 1% 90 1) %0 0%
631 nt #0799 nt 09 7 A A LT 05 1348 (0 0 40 W SR A AT 1
MR AEIEY

M6 RZIZ1430 nt BRI IME
Fig 6 Autoradlograph of cleaving 1430 nl substrule
with ribozymes
1:Substrate only; 2: Substrate + RZ1.52°C; 3, Sub-
strate+RZ1.42°C
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Hammerhead ribozyme-mediated cleavage of mdrl mRNA with different

length*

He Bin, Jin Xiyu, Yang Tangjun, Jin Huanshen, Wang Xiangwei, Liu Suying, Zeng Yi, Song Bo (Department of
Urology, Xingiao Hospital, Third Military Medical University, Chonggqing, 400037)

Abstract Objective: To explbre the new methods to reverse the multidrug resistance of bladder cancer.
Methods: A hammerhead ribozyme was designed to cleave the GUC sequence at codon 1959 of mdrl mRNA
after the analysis of the secondary structure of mdrl mRNA by computer. The hammerhead ribozyme 1 gene
was synthesized and cloned into the BamH 1 /EcoR 1 sites of pPGEMEX-1 called pEX-RZ1. The 864 bp frag-
ment of mdr]l ¢cDNA was subcloned into the Hind ¥ /EcoR 1 sites of pPGEMEX-1 called pMDR-864. The
1383 bp fragment of mdrl cDNA was subcloned into the EcoR I site of pGEMEX-1 called pMDR-1383 (+5).
The pEX-RZ1 and pMDR-864 were lineralized with Hind I while the pMDR-1383(+5) was lineralized with

BamH 1 and these lineralized plasmids were transcribed with T3 promotor iz vitro. Results: The ribozyme 1

showed strong cleavage activity after heing mixed with the transeribed RZ1 and its substrates for 2 hours at

42 C and 52°C. Conclusion: The designed ribozyme can be used as a tool to reverse the multidrug resistance

of bladder cancer. the cleavage activity of the ribozyme is not associated with the length of its substrate but

depended on the location of the cutting site.
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BE. B, 685, AAMR,WE1d F19984ESH18H AR &
FT4dRME LB REEREEEL, FATEG. YE
BRFBA LD HEEMEBRTF AN BEHARR.RE,
BREGERE VS-S HB . AR .BEERLES,
Bk MmE16/9 kPa, BERA, MMBILFRE X, EML43 mm,
EWMAZmm, KRS RY. 0 H() . WEMNKAER,NA
VERBESH) . ERE() B CTHIMRRER PR 2
BWHELEBBLH . ADHGL 2cmX0. 9 em, RMBEHSFER T
BR.EOFR-AHMEIL1X10°/L,N 90%,L10% . 4 41 i
4.92X10%/L, i 5 & 149 /L. M /pBR 191 X 10°/L , 4 4k 15 Dh
E® . m¥E7.2mmol/L. A ERBREAREELREES
MEAKEH2XEEHRS. BE Ao i E M 1% N16/9
kPa, it J5 i B i F K, 35 35 F9. 33~12/4. 67~7. 33 kPa, BiR
THEER . MAAAREFMAHER, B0 LSBT HE5X
REREOEYH,.¥E5HF13.3~16/8~9.33 kPa, BE T AR
EHRIRHAKEHM, B F39~40.8°C. %M. HHK
24.0X10°/L,N90%,L10% . M K =& LI A nt v it 85, F &
BRALILRMXVIBHE ERABH  RRBARITE,

* KBRE.L.24% BLTRE

BEFERFHBAFEREF SN FRARM SR M) B K,400042

BARBABRR FUAAFEABHERITIJRFHE,
BREAFERFRRFRTABERERB R, THBL
BOEEMKERER, W &AL 6B %8, m o7
mm/h, E— S EMBCT IH LA RBUMER. BH5%
L EMAOBEAFERT X ARESRMNOBHRFE
HE. MWL 64 mmol/L.ETFHERBITFE . MBEAE
HEEXRBE.2BERB K HRAERBREMBERX
REGRWUTT BRERRENFH BERBRE, FTHTX
EHEERE LJURENKEBR . BITHBIEREVBE
PR T AT E . REBRBHBIT.
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KEMMM K AHL. 2 cmX0.9 cm, M BB AT T EM,
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