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Xt 4% B XHR R L H- R = A9 7 N RE R 5
WE—IEEH

£ % SkM KEH REF FRE

(FEHER RN ERRRTFEH S TREAEFREMERE b 200032)

m OE RETHEMRMAMNEZNERETEE RZ34 f RZ13 69# Bk HE R R,
TRAREE, NN ERESHMFREY TMV KBSLEEHET T 0.
AR B AT S R # R ROR &5 AR TR B AT OB AR SRR BCER P A BT NG 1
FARH R A H % — A R A AR B T T IRK .

X WirEM, SMEN, RLEE, TUEEE

ML ESE T EFEREN ., FRAFEERNFS 5% RNA BHHILS
TG 5 B A B A, & — B R B GUC THfAmme M. RAIVRIBHE
HEE T 455 RNA MR FEFPERT RZ1, RZI S CHT SR &4
BEEX 4y, RZ1, RZ3 SEA R DO HE, FHRT XLEBEksE TMV
RNA RWHFA . X ER ERIURE T 2O Esenigs, MEEAFHE—IEA
FRERE R AR R R i cDNA, #HIFE 7 & RHETEE T
REBE L, HFERE RNA (I2NE aHE RTHE, THETHES MK
MEED, HERMEREES, SR NS ES EA TR R
5.

T B R 2 M B R e T B I . Fe {148 L) TMV RNA RE RSy RA S
RZ1 #l RZ4 #3cDNA% %15 RZ3 cDNA A83E., 4 MI4 # 8 RZ13 f1 RZ34 BRI 405%
ik,

1 MR &

1.1 &

fh bhgE SR F RNA B§W A (RNasin) 3% Promega 2087 RO, WIS
BUENE. T4 DNA B4, T4 DNA %358, SP6 RNA B A%, T7 RNA R &8, DNA
R§ 1 (JC RNase) . B #4853 B Boehring®r 24 #]; (e-’H) ATP. En*Hance ¥ NEN f= .
AL A R AR UK T T 0 B A BB UKL pGRZ1. pGRZ3™W R TMV RNA W SH 4R
21K pCT AATEEHE: &4 TMV RNA 57 A # cDNA BFH 0T6 & FEFFE
B A S BT T B Y SRR S MR k.

E#s6s MEAEEME.

# g ﬁ&ﬂzg-
AYF 19934 11 A 9 B,
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1.2 EEGgHEFRHENHE
1.2.1 BEMBERZAESAEFRENE: KB RZ4LH DNABEFFIRITHT:
5 TGGCATACACACA CTGATGAGTCCGTGAGGACGAAACAGCTCCACAGAGCT
3 HAREY 23 A EMENBEBEAMEFA? R I8 13 PS5 TMV RNA 570
E ot ME; BRHET U9 10 MHES TMV RNA 25 86 = 95nt FW; 37 RUHI 5
ABRE 4T Sacl IFF]. MEXNFEN, WRE MY DNA 14 ] Applied Biosystem
AFIHG 380B S L. BB Bk, TADNARSBEHSBILKER R4
DNA, BHERE pGEMS b ¥Rk Sacl (B T4 DNA R EERMMT L) 13 Smal
fusk, B3 pGRZ4 (M 1-A),
1.2.2 3UrBi8§ RZ34 f RZ13 koM 2 A . BR pGRZ1° ] BamHI B§f#, T4
DNA B &M T, B2 A EM % BamHI VAW IR, R5H Sacl 8, T4 DNA RS
MREHSERMERL N TL (RE 3 EHEMAREG), BH Xbal Y, BRSHHS
RZ1 B cDNA KB, 8% pGRZ3 2 BamHI &%), T¢{ DNA B ESHEIT R 5° R
AR E GATCC), RIS Xbal (2%, WHEBIMIERE H KW BiRL, /H T4 DNA EHE
ffi > 5& %5 RZ1 #1 cDNA KBty pGRZ13 ([H 1-A). £ RZ1 5 RZ3 Z[ERE
T —4 BamHI { & (GGATCC), F¥ pGRZ3 K Sacl 8§41, T4 DNA B S8R F
$ (FE 3" KHBHEG), Xbal EBYIEBH RZ3 §) cDNA FB. 8§ pGRZ4 % BamH
e, STMERBERE (RE 5 KMAREC), Xbal B, WMIEBREELE £
B IS 5 RZ3 A EMIEB T pGRZ34 (F 1-A), WK cDNA Z R & T HR % GC.
1.3 TMV RNA B ST EEHRER

8K oGTI0 MO HHEY: HEFREROPAT 4 RNA S HENE
#ri%BE RZ1 M RZ3 3, RZ13 M RZ34 FEY.

FifE#i88 RZ4 1 TMV RNA K47 Bk M cDNA IRE FR pT6, SN EH
5’ KM £ 1. kb A M TMV 75, H Pstl,EcoRI ¥l F3# 5 A% 270bp AY cDNA
KB, WWEEFZ Pstl, EcoRI Y1¥I6T (&SRB 4K pGEM3 /7, A pGT270 ([H 1-
B).
1.4 &R

SV A I BB B S A4 R B K T7 5K SP6 RNA B SBEHTHFR S,
4 RNA Al («-*H) ATP #7id. # 8 RNA Finirid.
1.5 HEBEERFEHIN

ViR R R B Fm i or i . S R3CER (3], B THEBARILISE, TESul IR TSR
RNA JE4 lpmole, #8554 RNA B34 FHLER 1« 1, R HE 65 CAEYE 5 4r 8, &
JGTE 25,37 T 50C 4 BRIE 1 /b, R P4 Tmol /L RE-8% B HAEEE Lk o+ B,
BEREH En'Hance bR {ERNS B B # .

2 LTHHEX

2.1 BHEEINEERRENLGBIFIHER
Fb pGRZ4, pGRZ34 f1 pGRZ13 £ EcoRI (8 1-A f S L L FR) MIER 4
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#, B8 T7 RNA B SBER (F 1-A FELOFLRATHEIF D SR8 RZ4,
B4 RZ34 MIRZ13, i FRMBMRE AP HEE cDNA ZAMRE THARE (M
BB UREBF RO EEFEFI R — g%, B ERA#%E RNA
WG, B RZ4 RAWHr RZ34 8 RZ13 MK E4S 5% 103, 159 f 171nt GERE
B,

B4 RZ4 & —WMEIGLTF TMV $ R Ul fbEds 6313—6314 S F A —EegE: W
#r RZ13 % —4)% 1E 5f 5384—5385 MM EE 1214—1215 Z [E8Y %8 RZ34 WL —1EH
5% 1214—1215 0 6313—6314 Z [ A A Gk,

A
<. B:BamH1
175 RZ4 “SPS E:EcoRl -
f PGRZ4 HiHind 11
B SE P:Pstl
3:8acl
<, XiXbal
17| RZ3 RZ4 "SP6
e B s Eriea v N m— pGRZ34
XEB SE
17| nz1 Rza Vsre
s I i s o o — pGRZ13
x B SE
B BT4C->
=,
'SP
_.EF,. S oy pG1278
E PH

H1 BB (A FEY B $rEZRkmeBasz

Fig. 1 Construction of én vitro transcription vectors
pGRZ4, pGRZ34, pGRZ13 (panel A) and pGT270 (Panel B) for ribozymes RZ4, RZ34RZ13 und TMV target frag-
ment RNA BT4 (—) for the ribozyme RZ4, respectively, The ribozyme and rarget cDNA fragments were cloned in
the plasmid pGEM. Each vector was linearized by a restriction endonuclease indicated by an open arrowhead and

teanseribed by T?7 RNA polymerase. The solid arrowheads show the transcription directions.

2.2 TMV RNA B RBENER

B BT2 () M BT2 (—) MEREEXPCELEY . HIMNEREE pGT270 A
HindIII 28464k (B 1-B FROLHLR), 2 T7 RNA BB R (LOARRHER
FE ) WA EE RZ4 BYFE4S BT4 (=), ©5 TMV IE# RNA & 5" H#m (1-270nt)
Hih. 4 BT2 (+), BT2 (—) f1BT4 (—) 45 &H HM (KET) B8 RZ1, RZ3
FRZ4 W FEF|, 4 BH% T TMV HEHIFEE RNA Ay 5081—5460nt, s RNA L
f7 935—1314nt 1 6125—6395 SRR FF|. FE A7 RNA ST Ao RENTF
5|, Y BT2 (+), BT2 (—) # BT4 (—) B LR 450, 470 M 300nt, HT
EHEEDHRIRELBHSIATRELHN 25bp 87 A () [FHP, EME A -*HIATP
BARTRY X —-Bo e inic BEMHEER, £82 (A, H2 B, 3 HE 4 FH
B (103/100nt) EFEHX—FER,. FREHESRWH KN B (370nt) RE{E,
2.3 M HEES RZ4 E—EIEH BT4 (—)

P 2 (A) B, 24 300nt B4 BT4 (—) KEE4r S8 RZ4 U18IE B B4
Hi% 100nt 0 200nt (P25, THIE OURNIEDREXLNE., SHERE, B BT2
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(=) &HEH 470nt 1ERIEN, RZ4 MELEHER (B8 3.
B4~} B72(~) rarget BT2{ +} T2l -) Target
- R4 K34 W3| - W3 KB4 WA |Rivesyme| | - R K3 W3 - W3 I3 RO | Ribozyme
1 2 3 4 5 6 7 8 Lane 1 2 3 4 5 6 7 8 Lane .
' T e ' 450470
i ; — 370
& bt | s — 36
S — 130
.

B2 (A) A8 RZ34 3R BT4 (—) FIBT2 (—)> WE—IREHR

Fig. 2 (A)  Specific cleavages of target RNA BT4 (—) and BT2 (—) by ribozyme RZ34.
The sizes of the targets and their cleavage products are indicated by the nucleotide numbers
shown on the right side .
B2 (B) FMEEERZL3 MK BT2 (+)> M BT2 (—) E—FER
Fig. 2 (B)  Specific cleavages of BT2 (4 ) and BT2 (—) by ribozyme RZ13
The sizes of the targers and their cleavage products are indicated by the nucleotide numbers shown
on the right side .
KZ3 RZ34 RZ13 Ribozyme
T
g8 1.1 008 1 .p 0| B 1 .1 .o] ¥e2T
K24 RZ34 Ribozyme| | | f2 3 4 5 (6 7 8 9 |10 il 12 13| Lane
- 25 37 50 - 25 37 50 c i
1z 3 a4 5 & 7T &8 Lane ‘ e S — 470
- — : — 370
e . — 300
s o o o — 200
e e e s .
[ A s i m e ome — 100 i m s 5 -
| |

B 4 AERBEAEEE RZ3, RZ34 M1 RZ13 S

¥ BT2 (—) #I1ER
Fig. 4 Cleavage of 1 pmole of target BT2 (—)

B3 UM B RZ34 5 EEE RZ4 R &

BET AR BT4 (—) &0 # 1E 8 #Y tLE
Fig. 3 Cleavage of the target BT4 (—) by the

rihozvmes RZ34 and RZ4 at various
temperatures
The sizes of the target and its cleavage prod-

ucts are indicated by the nucleotide numbers

shown on the right side.

by ribozyme RZ3, RZ34 and RZ13 at
various molar ratios of ribozyme to tar-
get.

The sizes of the target and its cleavage prod-
ucts are indicated by the nucleotide numbers
shown on the right side.

FU S RZ1 M RZ3 X540 BT2 (+) #BT2 (—) WL —{FHEMES, WX

3.

2.4 WMMBEEBEFINOEER
RZ34 1 RZ13 4+ 5% —YIE1EY BT2 (—), BT4 (—) I BT2 (+). BT2

2.4. 1
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24 * 7] I i 4 i3 11

(), WE 2 (A FETELE N, B4 RZ4 (B2 5] BRI EY BTL (=) & -1
% 84 24 200nt A1 100nt AIP A B, TEM RZ3 (BB 4 7)) XY BT4 (—) &l
TR, R, MAEM RZ34 GB35 MAEDRIRS BT4 (—). Y~ 58
RZ4 M54 —H. BRRIM MKDBEVIH L, HERUAERFFLEAMN RZ4 2. S
R, T4 BT2 (—), B4 RZ4 (F 83 TLAREER, MEMNH RZI3I (B6F)
WGt —H{ERZIER, £/ 370nt 1 103nt WA KR, DN RZ34 B77D &
LA E —H AW BT2 (=), A9 K B (3700t # 103nt) 5B MERBIE A=Y =4 —,
i B E A L8 R i 5 RZ3 —K.

g1 RZ1 f RZ3 M Wi 288 RZ13 % BT2 (+) M BT2 (—) WERSRME 2
(B) Ff7. B8 RZL L5 —WE BT2 (+) (450nt), & 316nt #1 130nt WA F B
CE 280D, MR RZINARE B 43D, R{MHE RZ13 X BT2 (+) REM/EM (53
S, M BN ST BSR4 E . B RN RZL B . & FKY BT2 (—), #
#rRZ1 G 8 3y st B, M9 RZ3 (5 6 51D WIREVE M ML 370nt A1 1030t P4
BB, AU RZ13 (75 5 RZ3 —#, € WAL LBME BT2 (—), HE—#
YR S RZ1 4L

ALLEY . ST EERE — 2 FRNEA R MRS AT ENEER, AR
LI el R SRR A R R S !
2.4.2 FANMKEMEIN A AEAWMBER. 4 BT2 (—) fIBT4 (—) MIE&HHE
B R F R AU RZ34 91E M . 85 IRSORTEMD 5 o, {fEART IR AU RZ34 2 5% —1E
B BT4 (—) G524y MBT2 (=) (F4FD. LRSS HMENM T FE (200/100nt
1 370/10300), JEMIR &4 BT4 (—) M BT2 (—) W RZM4 YIFIEERT 4 B
(F 3T, Bl AR EE MR E, FRAMNERTEES. IMERRANM
SRR AR AR S SR TR AT T REEE — A BN A G0 5 B AT R A RS AT DR
2.4.3 BEAZEERAOEW. ATWERENHZEMEHES, X4 RZ34 MEBH
RZ4 4+ 5I7E 25°C. 37C. 50C 5N BTa (—) {EF t/hBt (3. £25C (B2, 6
By, 37°C (83, 735D WA 109ARYREIIE: fFE50C G4, 83D BKYY
BEEARE, REFRTM RZ3s (6, 7. 87 MEWMEXAN RZAMEHLULESR.
YT R R R R R R .
2.4.4 BCHMERNMERROCE R ERNLEW. S8 RZ34 f1 RZ13
WA RZ3, Bl TRy EBE AR RZ3 55— 2B A {05 0 6] B 08 2 30 profs
&, fEAT RZ34 P1, BT RZ3 FEHC RZ4 &Y L3F. Wiz RERT 2t (GO
FEA RZ13 W@ 5t RZ3 A T ilF. 59T RZ1 AR —A BamHT Y181 (GGATCO)
(8 1-A), AT T RZ3 LURE# R R RZ34 § RZ13 A7 LUG X RS BT2 ()
B b S P (F 4). RIERM T RZ34 #1 RZ13 LA RAEZT BRI RZ3 50 5 E B
JE BT2 (—) 16 37CIER 1 i, SHBSKDS FHZER 8 18, I RZ13
(103D, RZ34 (33 6 ) MEAH RZ3 (58 2 51D ML SE & VIRIACY; I8~ (370nt.
103nt) BB R: fE1: 18 RZ13 (GF 11 %)) MIRZ34 (B 73 IR RZ3 (53
P> FfEse By, EOEEmEmeT R, Hklo1: 1 ZHIR &8, WY RZ13
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e P9 Tazgst (512 DB RZ34 (56 8 51 LA R .4y RZ3
ET2l) (% 4 5 LA YIEI S BEES, K 1034

- RZ34 | 734 (R34 - Ribozyme ) -
— — BEMHBEREKRATEFRN Z—-—HE
- ; (370ne) WA EIWERA]; 24 b pE R
oo 0.01 + 1 8F, TR EMM (F 13, 95D &
f i 111 M G5 ) BEAIEILEE”. R
o o B B LL A 3 R R Y TR SR —
BRI, (RPN BT A% B T i B OCH
RZ3 g 48] % FA 45 25 5 %4 A9 2 4 1 e
_ RZ3 M, BRPTHEBERNEB S
- o 55 1~ 5L 5T BR B HE %4437 3560 1B) R B g A

HE—-RAERITERE.
5 BNH8E RZ34 X BT (—) & BT2 3 09 @

(=) BTE A RIR & IR A V8 A9 L TS HEE % — L UTE RNA R A

Fig. 5 Comparison of the function of ribozy B ES], TEE R THRE QM RS

-me RZ34 on single target BT4 (—)

or BT2 (—) or the mixture of the -, fEEEEEB*QLtﬁVFFH%%[%;?E

two targets. ‘ -5, AR B TC T1BT Ay fR AN F ik iy (R
The sizes of the targets and their ¢cleavage k‘:&) i?@{:ﬁ ;Eﬂ_f.:fi ﬂﬂﬂf{l}ﬂ‘ fi"!] H’(gé.'i?&

products are indicated by the nucleotide

HE B & — LU BI 3L TMV RNA R4 7

: MRESFE], (BT LR, R
SWATFHEF 1 1 LM R FREBA S S MEEY RNA, XHEEAHEER
FRIFEZEBTFR TMV /%, RNYBEMSHEENRETKRE - FHEEHHE
MY TMV RNA YI5IBSE A M5 A B 7k, 8RB MR T B R AR % —1F
BT —AFS] GIfbE R WS R T EAE RS, BEgEl. —
AN EEBRESIEEY L Z A EES . TR T 3 TMV RNA & —({F F #1875
AR TMV MO RE1E 2 SR RBE N B L, — S (AR K&
F— MNP R, 2L R ALY, AU B R, XA T —
Ve AR T TR, 45 B 50 B UL AL T BT 5 M1 R 1 7 4 28 4 A% B AR LA A REEE RNA B
R R T4 SN R % RNA 55—, ¥k, &/ AKEBR HIV
FEIY T RN T S AR & B b 07 R SN R T i A A A R M RS
HIV 31390 FE FI 69 92 56 45 54,35 0 40 % 2 VT LA A R4 88 M R R 38 RINA 9 B 4 1
HE , WIRNTG GG REE . 8 TCHE 45 AN I I 4b 41 B (P 5 4 B A % — ¥ 0K,
E B FE R BB AE = WA b A P 0 (2 B R T S B R T 4 — R ECR B ST
B R T IS U I L B eI & . SRTTIRD RNA B0 (M a5 R 5 SR H £ M
B FREr B4, SMEMEESMHERABMELTS (K24 1 8E), XERFF
Bl B AOAZEA MR . fERAAT . X BTSRRI i
Bt — e M F R — SRS AR R E.

numbers shown on the right side,
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Di-component Ribozyme Can Function as two Independent

Ribozymes on Tobacco Mosaic Virus RNA

Li Jie Jin Hailing Zhang Qingqi Song Rentac Xu Zhengkai
(National Laboratory of Plant Molecular Genetics, Shanghai Institute
of Plant Physiology. Academia Sinica, Shanghai 200032)

Abstract In this report. we constructed two di-component ribozymes RZ34 and RZ13,
the simplest form of multi-component ribozyme, by ligating two single ribozyme RZ3
and RZ4, and RZ1 and RZ3, respectively. The in vitro results indicated that each two-
component ribozyme was able to cleave two different TMV transcripts, with the speci-
ficity and efficiency similar to its single ribozyme counterpart, Possible effects on the
specificity and efficiency due to the position of the unit-ribozyme in these two-compo-

nent ribozymes were discussed.

Key words Di-component ribozyme, multi-component ribozyme, unit-ribozyme, ri-

bozyme, in vitro cleavage
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