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CARIE LA ASSVA AT RNA, M BIF R U8 ASSVd
IFEERI e RNA LGRS, B B TE. 7
Tl A 07 FO G 3, o3 BT G SR R AR (R AN B N A
1 ##5F Kk
1.1 BE# R

R pGEM7ZE( + ) 2K E. coli DH5e, R
5 R A (ASSVA) cDNA T2 pCEM3Z-ASSVd B &
T EEM Tag plus [ HEEETAYAE, B
HE . T4DNA EEMBWE L X LYW T E L A
TIDNA BE M F 5 MM AW E Pharmacia 24 7,
SP6/T7 Transcription Kit # B Boehringer 2 7], Xgal .
IPTG P94 W i <5 4 o [ 7 X3
1.2 EMNEZEESIDNEITESR

4 Haseloff #11 Gerlach'™ #} 3H B i 3 B 4% Wy 89
EEMER RN ERE R L E (ASSVA) IE .
ik RNA HH GUC BEEE I BIAL R, KL GUC ™
AT 8 ~ 10 P EE A BRI B AN F S, BT 2 M
LB BEM R EE DNA BRHI R HS[ . o 302
RzASSVd( - } 24 5"AGT CGA GCG CTG ATG AGT CCG
TGA GGA CGA AAC TCC GGG T3'. 3% P1:5'GCT
CTA GAG TCG AGC3',P2:5'GGG TAC CCA CCC GGA
G3', P1, P2 43 %1% Xhal T Kpnl BB il §6 % 5.
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B % # 188

RzASSVd( + ) N 5'CGC AGC GGC GCT GAT GAG TCC
GTG AGG ACG AAA CAG GGC CTC3'. 5|#%5 P3.5°
GGG TAC CGC AGC GGC3',P4:5'GGA GCT CGA GGG
CCT GT3'. P3,P4 5+ 51 & H Kpnl H1 Sact PR H B 1
M., BRI HEE DNA J5 % P1-P4 P B BT A
1 B 4 4 5 A .0 Beckman oligo 1000m/1000 & &%
1XE B o
1.3 PCRMERERE HE

LAE BB RzASSVA( - ) #1 RzASSVA( + ) B
DNA M #4751 F 5149 P1-P2; P3-P4 fil Taq plus II
fi PCR ¥ 3%, KK %% 4% :94°C 3min; 94°C 30s,34°C
30s,72C 30s,5 P& ¥; 94C 30s, S0°C 40s, 72C
405,35 MEIR;72C 10min, KB PCR =P 2R
AEB SRRk s, 2B FrREN
#1 ¥ Rz ASSVd( - ) .Rz ASSVd( + )PCR P #14+ 5I
Fi Xball/ Kpnl, Kpnl/ Sacl XKD, 47 B L RE B 5 R 8
& pGEM7ZI( + ) ¥, ¥ (L /2 K E. coli DHSa, 18 1%
HEMEMR G ET, BB EHER pGEM-
Rz ASSVd( — ) .pGEM-Rz ASSVd( + ),
1.4 BEHRKNFIRE

LABRL pGEM7Z B T7 B3T3 A 514, & H
TR E 2 18 5 M TIDNA B5 8 F 71 2 57 i 7
EBRES TR 30 EA B pGEM-RzASSVA( - )
1 pGEM-RzASSVd( + Y)DNA 31,
1.5 Vrzmpae

FEH F B pGEM-RzASSVA ( + ) f KpnT/ Sacl X
BT 6% PAGE [Pl RzASSVA{ + Y Bt. E B A
$ [FI A A8 % 10 40 JRORL pGEM-RzASSVA( - ),
1.6 ZEHMTF ASSVA HIEIFER

FHEM RN E A MK pGEM-Rz ASSVd( - )
#1 pCEM-Rz ASSVA( + )53 SR IN YT KE Sacl 403 ,2
& H ASSVd 2 DNA IE K3 7 i i 1
pGEM3Z-ASSVd 4+ B il Sact 43, ZtE{bpy#Rika
1 % agarose BL UK Re Wl F5 [0l We i 4k, 1 A 56 R . #%
S R B B SP6/TT Transcription Kit ) #2 4E /5 B it
o HP , ETITRNA BEMMEAT. BA 7P
UTPHIEMERN TEEHERRMER, KB A
[l fir 80 2% RS % % 4 FH T 300 5@ 31 88 ASSVd 1 1)
BIEE . 1L pGEM3Z-ASSVd 7 T7 RNA B &
BE AT , A 53KI8 7 P FRic B ASSVd fi Bl E&#
B2 RNA ¥ 58 ¥ 0 ol A1 SRR R B Al
(114048, I A 283K B 0.5mol/L NaAc 1 3 f& {1
¥ 288, - 20°C BB 3 B, 12 000r/min B0 20min, Jii
YR 85% CRFHER 1K, BFAE H# ML RNase

30 vl i A
1.7 BB ERRRE
EENHEE R XA BANTE. &
B HRIRICH RzASSVA( + ) #l RzASSVd( - )FE 7Y
AR HRY « TP ERICH ASSVAd EEEM A EHERY
# 50ul & & & (& 50mmol/L Trs-Cl pHS. 0,
20mmol/L. MgCl, ) iR #1, 7 50°CER 37 C R | 3 ~ 4h
B, DA E 2 i (98 % B Bt K, 10mmol/L EDTA,
0.2%REE) ,65CA M Smin, £ 8% BN 4 RS
(& 8moVL RZ )Pk TS R ERE.

2 & X

EEMERMNEITT. . RENEE
RIE Y ASSVd B % 3300t B #H B8, ASSVd WH
HABEWS 5 ASSVd HA S B UE I BHR
HER, EFAREM N 9%, 448 ASSVd B H M
Frl, Horh, ASSVd IE 5 RNA 5 & 5 4~ GUC K1
5(81-83,84 - 86,87 - 89,194 - 196 11 231 - 233),
ASSVd fiiff RNA & 4 1 GUC X BB 7 12 (46 -
48,89 — 91,198 — 200 #1238 — 240) . IR {I1EH ASS-
vd 4 194 - 196 Ffu & 89 - 91 B9 GUC 1fE W F
PFE, R UESFAN S~ 10 M HMER
BEA AR MEANFS], PR AL RS T
LRSI 2 M E MR (E RS
W DNA 75, Bt PCR U1 KB ERMERMN
# DNA F B, 2R %M, 450mABEEHZ
K pGEMTZE( + ) h. REBHWEHAEANEL K
pGEM RzASSVd{ + ) 1 pGEM Rz ASSVd( - ), 7
iR wENEBREEFR SRt SF
FISE 4 —B, M E M T RESARERUMEEY
H b 4K pGEM Rz ASSVd( + ), B2 BB
RIMEEE. 2 MR PCR P45 510 SS5bp
1 Sibp, MY =¥ 4 S1bp Fl 45bp. XA # KE (¥ R3]
FE&J96bp, B3 EFHENMEMANNNEZMKNE
4 b R R Y] 44T .
2.2 WT ASSVd ERFRBEENEMER
pGEM3Z-ASSVd & 1 ASSVd B9 RT-PCR F= ¥ )
5' 3 WA EcoRI adaptor 5 R R B HEF R
{& pCEM3Z 1 k15 2 I FF 31 7 [a) 48 R ) T 40 i ki .
P, 455X 2 N EE AR5 5 Sacl UKL,
£ TIRNA BEMERT . BAEEHY " P-UTP, 4
BlFE S H 373m B9 P ARIC Y ASSVd IE & F0
RNA(H & 43m JERLFFFI T8, B 4-1,2) . pGEM-
Rz ASSVA( + ) #1 pGEMRz ASSVd{( - )4} 5158 Sacl 0

2.1
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(206) (196 (186)

ASSV(+H)RNA3I'GCGUCGCCGCCUGUCCCGGAGS
SCGCAGCGGCG  ACAGGGCCUCY

C A
U A
G A G
A G G—C
u U—A
C—G
C—G
G A
u G a
(100) ®n (82)
\

ASSVA(-)RNAFUCAGCUCGC CUG AGGCCCAS
FAGUCGAGCG AC UCCGGGUY

C A
u A
G A G
A G G—C
U U—A
4
Cc—G
C—G
G A
U G b

A1 BMS ASSVIBFAISGH _RESH
Fig.1 Secondary structure of hammerhead nbozyme
and ASSVd iarget sequence
a.RzASSVA( + ) ;b. RzASSVd( - )

v ool
2zASSVd(—)PCRproduct Sacl g, ASSVE+PCR product
XbaltKpnl m\ \A ISact
Kpnl [Sacl
T4 ligase T4 ligase
Xbaly
ASSVd(—) PG
ASSVA(+)
//Kpnl 1Sact
Kpnl fSacl /——
l’N ligase

Xbal

Kpnl

ASSVdA(D)

2 EMERMNHE
Fig.2 Construction of recombinant pGEMRz ASSVA( + ).
pGEMRz ASSVd( - ) and pGEM Rz ASSVd( + )

H3 3. IUMEBEATFRHBUES
Fig.3 Detection of recombinant pGEMRz ASSVd{ + ),
pGEMRzASSVA{ — )and pGEM Rz ASSVd( + )digested by
restriction endonuclease in PAGE

A. 1.PCR product;2,3.pGEMRz ASSVd( + )/Kpnl + Sacl;

B. 1,2.pGEMRz ASSVA( - )/ Xbal + Kpn1;3.PCR product;

C. 1,2.pGEM Rz ASSVA( £ )/ Xbal + Seel; M. pGEMTZIC + )/ Hae [l
marker

Hind I BSR4k, 7 T7 RNA B A BER T, OF 6
PR W 95nt B9 Rz ASSVA( + ) #1 90nt B Rz ASSVd
(=), 274 I BE 53m A 50nt 1 JHRLF
FEHEK(E 43,4), B4 B7PHidHy ASSVd IE,
MR 2 BB RWTE 8%PAGE(E 8mol/
LEZE)PHH A BENH RNA FTRKEN,

2 3 4 ot

B4 “PIRICHEIES ASSVd ¥ R 6 R &35
Fig.4 P labled transcript products of
hammerhead ribozyme and ASSVd

1. AS8Vd negative strand RNA;2. ASSVd positive strand RNA;
3.Rz ASSVd( + } ;4. RzASSVd( - )
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B ¥ # 18 %

2.3 EmE&MIBEERE

EERADE NP, EROXFICHERSE
BHPHICHE T ASSVA B, ESHE M BT
BEHNEHST ,S0CHE 3h K 37CHEB 4h 5,29
B3~ 12 KBHRNERIET 8% PAGE(F
Smol/LERE ) MBS H B8, it b ASSVd IE#
HFWH Rz ASSVA( + ) VI BG4 1190t # 254nt
82 hH B (B 5b); ASSVd R BE ¥ R # RzASSVd
(- )EE 4 163m # 210m B 2 P H B (B 6b),
MESTH R RS L EHE S, B 5a fME 6a B
BT ASSVd EEEREHERY RS =L MxX
B2 R HER N, S 5b FE 6b RS EAMAR,
BT ASSVARFHRFHRERBEXER, B
B A DT 35 PR 0 LB Rz ASSVA( - )XW EF
ASSVd R ZYEREN IR B R T HW K
AT X, T RzASSVA( + ) % $8 7 ASSVd IE 88 %
FYEAERTE YRR TR RS, RER
EABRBHERERMEL,

| 2 3 4 ot

5 BB¥ Rz ASSVA( + )X ASSVA( + )M R B
Fig.5 Cleavage reaction between ribozyme Rz
ASSVd( + ) and ASSVd positive strand RNA
A . Autoradiogram of 8% polyacrylamide denature gel electrophoresis

(8mol/L Urea)after cleavage reaction.
1. Substrate;2 . Substrate + buffer; 3.4 Ribozyme + substrate ;
B. Product size of ASSVd pasitive strand RNA cleaved by RzASSVA( + )

E2TEMS ASSVd EHRAENZT X RN
%, Rz ASSVA( - YA REEI ] ASSVd( + ), A B A%
Wk B TR B DX s RCZ, Rz ASSVA( + ) IR A RE
P8 ASSVd( - ), X AR R A X EY ASSVd #
FRAETEEE.

3o #
AAAREATHNELNEMEERXRE

nt

-— 373

- 210
- 163

vector 233 3301 91 232 vector
1 i

| 21(mt 163nt l

B 6 B8 RzASSVA( - )3 ASSVA( - ) #9813 K 1t
Fig.6 Cleavage reaction between ribozyme RzASSVd ( - )
and ASSVd negative strand RNA
A Autoradiogram of 8% polyacrylamide denature gel electrophoresis
{8mol/L Urea) after cleavage reaction. 1. Substeate; 2. Substrate +

cleavage reaction buffer;3 ~ 5. Ribozyme + Substrate;
B. Product size of ASSVd positive strand RNA cleaved by RzASSVA( - )

(ASBVd) .2 Pk 4R 49 T' 2 RNA (sBYDV,sTRSV), 4
FERRE TLE RNA(RRZ B LW B , vLTSV . vSNMV
vSCMoV ,vWTMoV) 1% 8 1! £ [ DNA A RNA 5 3
MHRERAN, CERE/DK -KEH, B3 RIEM
HuBmM 1S MMRETFEEBROPLRE8. 3 1%
BE(Stem T .11 M)MREABHERK, P LIRKRF
SFHE AT B2 JE i, Watson-Crick A, MEE R EER
HEEMEN T RNA B ML, ARWHRE
A, A S8 cuc ¥ . sk BB A xt
FETF RNA WHI 8 =Bkl h NUH(N A R{EE#
3 ,H {83 A.U.C). Shimayama'™’ % %} & f NUH
Km,Kcat BABER , RN EHER LA X8
FE /MBI =& KN GUC, Licber 1 Strauss''' 4+
WEDEEESESHME (Sen [  IHMKEHEA
BHKE. BAK. BEBEDHE SR ER N E
ER . BEXENEYSEESANRRENBREHS
L, AREVW TS ITHEBSIRENHRE.
IR ASSVd BIIE . 8 RNA 5 &H 4 ~5 1
CUC =Bk, FERT—1 GUCENE G
A, EEID B ASSVd 2K DNA EEFH K
HFN R : Cy-Cip-Gi-Gro AT HEHFEFUIERNGTH
T RNAFZXRIHBEMTFNIEET ASSVd EH#
194 - 196 FIfA 4% 89 - 91 B CUC HE R TIHI&, (4 5!
fLF ASSVAd R EWMFHMN T, AP REFK),H
LGUCH S~ 10 M EHMIENBRBAE AENE
I,
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The Construction of the Hammerhead Ribozyme Genes Targeting Against Apple
Scar Skid Viroid and Its Activity Detection in vitro

ZHOU Li  SUN Jie-Lin  YANG Xi-Cai”
( Institute of Microbiology , Chinese Academy of Sciences, Beijing 100080, China)

Abstract The genes of short armed hammerhead ribozyme targeling against two sites on positive strand (194 - 196} and nega-
tive strand (89 - 91} of ASSVd were designed, synthesized and clored according to the action manner of hammerhead ribozyme .
The full lengths of the genes are 42bp ( RzASSVA{ + )})and 40bp (RzASSVd( - )} . Afier transcription in witro ,the ASSVd posi-
tive and negative RNA labeled with P were mixed with the ribozyme transcript and incubated 3 ~ 4 h at 50°C or 37°C . The re-
sults were assayed on 8% PAGE (containing 8mol/L urea) and autoradiogrammed. As predicted, the transcript of the active
RzASSVA{ — } could cleave the ASSVd negative strand RNA with a high activity bul had no cleavage effect on the ASSVd posi-
tive strand. The transcript of the RzASSVd( + ) gene could cleave the ASSVd positive strand but its cleavage activity was very
low. As the same, it cannot cleave the negative strand either. On the base of the result, we construct dimmer ribozyme gene

pGEMRzASSVd( + ) containing both RzASSVd( + ) and RzASSVd( ~ ) .

Key words apple scar skid viroid, hammerhead ribozyme, transcription, cleavage activily in vitro
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