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{8 e R B E M E AR K IR ER 4 20,000 <8 JUEE
(4 &), BT Mgt 2Tk [Tris 50mM, MgCl,
20mM, KCl 30 mM, 2-FH7E 6mM, HH
209 (V/Vv) F HCl {§ pHS.5] PIE—K,
26,000 X g 850 20 S ER(4°C) I B INE.FRE
Mgt BT ETE (5 10 BEEH Iml B2,
oA 1Mfg EDTA (pH 7.0) {FEiFs EDTA
WX 30mM BA,T4CHE 1 /N ,20,000 %
g BOL 30 00 (4°C) BREFE (ERRE). IS
10ml [iSiein 4.16 ml 309 RYEEC, & 6000
(W/W3, 1,37ml 209 BT TS00 (W/W)
T 3.63g Nacl MEEHLEG, 4°C $EEE 1 AN,
1000 xg FSL 10 ArdhsriE, BrES. HBER
gEahig [Tris 50mM, (pH 8.5), EDTA 10mM,
-MECE cmM] T 4°C B #. 20, 000xg
W 10 A BhER b T M AR Z N F BT
RNA [ RNA %Aﬁo
ILEREHEATE: HERNESHEEAN
0.1 ml, H gy 50 pl, AMD 20 pg/ml, TMV-
RENA 20pg, Tris 50mM, (pHS.5),MgCl, 20mM,
2-8:3L 7 B 6mM , EDTA-Na, lmM,
ATP, GTP, CTP ﬁ- 0.5mM ’H'-UTPI,uCi‘= :ﬁ
ff AMD ek E 3 o, RENAR
AT 33C KBEFRERE 1L ARLR S0p KN
R84 Whatman 3mo BJEHEF F(EHR 2.5m)
HEBTFNE T LT AN RIE L NE 8312 )
B N I YR T B
LRSI BT 8 LR
EHEEEAIER MBS YRR X 8 10—
20ml, 3% *H-UTP MRS Ein—&,F
33°C MRIE 4 /KT, B -SDS ERBER & B . A
TREBEAIBRNIEY & Serva HEREN.HBE
BRI PH-RNA B3k SWEES T,
S.OEPHMROET RORRITER B

KCl 30mM,

e

1Ja

£ B o# X

(=) "ERE EDTA XE®BT
RNA # RNA SHEMNESRED DS
BRAE N

CRAL Mg ZErREElEsE TMV-

RNA EHIEMNESIRET HEEREY,
BRATERA, £ Mg™ GrphinA—
ERER EDTA w718 BT RRck.
X TIRFBIEN EDTA HE,SHinEE
MEaE (B g EAMNSEDN
20,000 Xg RIEM 1 ml BFR) BFEER
BAREEE EDTA X Mg" B,
T 4oc 58 1 /B, 20,000 Xg B0 20 4
gh, FEHIAEHEE. N TREARIK
B EDTA WNEBERE . BANEERFES
FERRGERT Mg™ BERT, o5
WEAREE EDTA 4B EERMHENY
T EMT RNA B RNA HE5EE
Mo SRME 1 Frme LT Mg™ B
#E5T1,30—50mM EDTA, 4°C F4RE 1 /M
HER 80% AR ECHMEERET
AEFHRE. RITEHANWERR B RA
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Fig. 1 FEffect of different EDTA concentration

on the solubilization of RNA-dependent RNA

Polymerase from its bound state

& — @& [ ETEEEE Enzyme activity in the
supernatant
Q—— QLEEEE 5 # ;5% Enzyme activity in the
pellet
© L hEsE /2 K515 Enzyme activicy in

superuatant/total enzyme aetivity (%)
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(=) IE % HE wi—®#& R

L BRI R R EREEm 7
RIMT RNA B RNA REESLLARS HE
BRI B AER T 40 . BEIP
AR IE F: HE pUEEEERI B (TMV-
RNA) RIS RIE 1o HER 1AL
SUMSRMGEZHRCEREENERER, RA
xt RNA HfRlt. 7E@MayEHhas
HEE, KAL) IE BEHN /3. HT
i AR R B A, iCREE Al

%ﬂ%ﬁﬁ%ﬁﬁ]%i\io 20 40 60 90 120140 240 360

2. BpRO B R R, RN KR W[l Time (min)

. N 2 IE R HE &pt RNA g [Edhsk
qﬂ,uxﬁﬁ@&ﬁ&ﬁ% TMV-RNA ’f/ﬁﬁéﬁ, Fig. 2 Time course of RNA Synthesis by [E and
#E IE &1 HE SR B AR HE respectivel:

H-UMP i A M, BBz 2, 2% MK BT RE I TR e s (8] PR — e B TRV BB S0y

" B A 3 % Whatman 3mm gEH LRE
HR % e X REAR A R it B o o[RS BER IS W AT BRI AL / )

2o = E £ - A, 50pl reaction mixture were removed from the
ﬁi%ﬁﬁmm#ﬁﬂ: RNA H’J RNA % = enlarged reaction mixture at intervals and spotted
ﬂ%a &I%JR%EHH/\ RNA ﬁéﬁﬁﬁ‘jﬁ% on whatman 3mm filer paper disk to determine

cpm of acid insoluble substances as described in

RUSHG RNA P854 HG, L DNA {F3e ie b
ﬂimﬂxﬁ‘fjﬁo o—eo: [E=444Z —AMD IE complete system —AMD

: : . adl e (&O—®: IE 524k % +AMD IE complete system 4 AMD
3. ﬁrﬁqﬂﬂﬁ;‘]%/k IE & HE J&TT O-—-0: HE 4% —AMDHE complete system —AMD

RNA E{j%ﬁk%% 4 %‘#&ﬁﬁ%z@? E& E‘}‘J W —%: HE 2447 +AMD HE compiete system — AMD

F1 FARRSEN [E B HE }F#5 TMV-RNA REMLR
Table 1 Relation Between Activity of Enzyme from Infected and Healthy Tobaccu leaves

in Different Steps of Purification and the Template TMV-RENA

" *H-UMP & A BRE A (5 89 TR B gt/ 5%
~ & e Incorporation of *H-UTP into Acid insoluble substances
™ {epm)
Activity —
\ 20,000%g | R R-H N A
PEG—dextron two phase
% % 20,000 X g supernatant partition
. lmea MV g . &R TMV )
Xpt. ~. ! Leaves infected Leaves intected
X Healthy leaves with TMV Healthy leaves with TMV
~TMV-RNA 597 868 ; 67 V
Expt. 1 +TMV-RNA 781 1,085 446 1,323
-TMV-RN 7 |
@ — TMV-RNA ‘112“ o 1169 0 52
Fxpt. 2 +TMV-RNA 622 1,545 16 1,220
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4 3 DRHL: ErGEET RNA K RNA REENOEMHEA RS R NER 309

#2 IE B HE BHREEHRRE
Table 2 Vemplate Specificity of Enzymes from
[nfected and Healthy Fobacco Leaves

*H-UMP {8 ABISARNEY
iRl Sucts gk

Incorporation of *"H-UMP
into acid inseluble

B Rp substances (cpm)
lemplates S =1 S
Expt. L Expt, 2
f2h: | NE | % [ "R
HE IE HE 1E
TMV-RNA 366 |1,295 | 268 892
YMVE-RNA 268 459 | 208 | 612
HEEF-RNA - =
Tobacco leaf-RMNA 69 174 60 105
ErRE-RNA e -
Yesst-RNA 257 832 113 306
E. colt-RNA 144 | 600 83 208
-RNA 53 204 8u 157
Poly A 38 | 109 | 144 | 271
/NEEIHE DNA
Calf thymus DNA 37 128 3 83
FUMT EE PNA
Chicken haemoglobin 72 106 a4 102
DNA
R R ]
Without teniplate 31 67 v 32
{control)

® EEIMNEEMEE:  Youcal mosaic  virus
15 a TMV strain from rape
HE: Enzyme from healthy tobacco leaves
IE: Enzyme from TMV-infected tebacco leaves

HEE(E D hE 2 TR, ERMERTH
INFE R RNA YRS, A5 00E
BT K. TENERRS, BiEdta R
AT AMD FIRIE A # 0 , AL pEER (PPL)
MEE A E A AL (P T
FRERw (k3. H2EEH, HBER
RIHE R, AMD % IE 1 HE 98
ANEHSE —EEIER. R 2 /ANE

B3 FRAPEHNAAFFREEDHBELEOESR
Table 3 Effect of Inhibitors and Non-labelied
Substrates on the Activity of the Enzymes

H-UMP 18 A S AE
teadinuck fy
[ncorporation of *H-UMP
into acid insoluble

51]: pLiid substance (L‘pln)
Treatnent £ PO
Expt. ! Fxpt. 2

ThEG | B9 ¢ IRRG | AN
HE | IE | HE | 1E

((K_?Pfﬂﬁg'ﬁf;* 557 [1.220 | 657 1,620

(—ATP, GTP,

cTP) 24 8 18 86
£
L
e B (+AMD} 463 1,000 | 586 11,1351
K*Z
=
% 2 (+FIREE) 58 e 5
Z S| (+Rifampicin) 458 |1,042 | <20 11,345
é ~
{ 4-PPi) 75 206 | 42§ 213
(+FP1) 406 | 955 | 319 | 1201

* EAERTBRNES
Complete system as deseribed in method 3.
mey 7z 100l 5 RO oA R0 FIB B Bt B
g AMD 20pg, FPEFE 20upg, PP E P
10mM
20pg/100ul of AMD or rifampicin, 10mM
PPi or Pi

PIfR AMD QI3 IE i ATEHEA EX
IR BIRERR T IEEE A4, £
et DNA By RNA ZEE.

4 EBRNMEESRMG: IE StEdk
& pH 2% 8.5—9.0 Z W], LB 3; HFEINEE
B, MgP iREERL 20—30mM D4 EcfE
BTEEMARBEETEA, Tis 781¥
2 S0mM, 2-FECEINE N 6mM, RHIK
RAYEEEE N 25—40°Co

(=) IE & HE BE#HEHFHR
R4

1. SH-W%E RNA 9245

(1) fE&, R THRAEL A RNase 7K
BEEH . EEETME (2XSSC) F IE
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pH

H3 AR pH X IE EERNERM
Fig. 3 EHect of pH on enzyme activity
¥ S0mM [ Tris ERRRERHE pH, HSEXAE
AR pH BENETIEEREEND pH &, HER
HiE 3 AERE
The reaction buffer (50mM Tris-HC1) was adjusted
to the designed pH and the enzyme was dialyzed

i —t
7 8

agaiust the buffer of dilferent pH, Fazyme activity
was determined at different pH as  described in
method 3.

5 HE & ey H-0 5 RNA & RNase 7K
WREUBIE ST B 80% & 65—70% 5 FEAR
BEE5R B (0.1 X SSC) rhRd RNase 7K &K
BLERIE 40

(2) Hharlk BB KD T EHRE.
IE &R CH-WEE RNA D4R, X
RNase 7K W& ZE BB KGX RNase 7K
DT REIRE 90% o FE BB KRTN
A& TMV-RNA R%f RNase 7K #HY
ML HB AR, FHESEN H-W
% RNA hTER S TMV-RNA §
YA, HE AR *H-W§E RNA £
P B R K RNase 7K fRRYEL B B4k
HE70%, 218 KAfIM AT &H) TMV-RNA
%] RNase 7KEHIBLEELL BB KBORE B I
W, BRERNPEWEELRSER
TMV-RNA Eofast, I3 5.

(3) BEBEEHEk: BEE?20%2 B
FERERE-0.1% B X WRHBEK-0.3% Bk
WEREST, 4747 IE B HE ERARA *H-
MéE RNA, [FEFE, TMV-RNA RF &,

&4 IE g HE g8 *H-WE RNA & . EEFEETH RNase kBNHE
Table 4 RNause-resistance of IE and HE *H-dsRNA Products in Iligh or Low lonic Strength*

EHEFHE (2Xs5C) B TRE (0.1485C)
High lonie Strength (2% S8SC) Low leni¢ Strength (0.1 585C)
H M Pl b HHE i B
‘-4 RNA Control Treatment Control Treatment
IH-dsRNA (—RNase) { +RNase) ( +RNase) ( +RNase)
Wonsk /s [mobs/s | ERINR o/ | ey | ER/IER
Treatmeatfcontrol Treatment /control
cpm cpm (% cpm cpm (%)
Lm— 813 625 80.2 865 15 1.7
AR Pt
By IE -
8= . i
Expt, 2 1,594 1,255 78.7 1,754 80 4.6
LH— z
o | BB w16 65.7 856 13 1.5
A&k
By HE —
b -
Expt, 2 1,717 1,188 69 1,701 40 2.4

* 1XSSC: & 0,15M NaCl, 0.015M P, pH7.0, HisE 5 H i,
1< 85C: 0.15M NaCl, 0.015M Sodium citrate, pH7.0. The determination procedure was reported beforet!d,
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7 4

EWMEH RNABKDES

(238) 4. E. coli fRNA (168)

HEENDTE

i

7]

(b) HE &ty '"H-3% RNA H-dsRNA by HE
B

Airows indicate the positions of RNA markers.
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¥R 22 #

TMV-RNA, E. coli tTRNA (238, 168) #&
AL SRRk, AR A 4, EH
IE % HE #RESRS TEE IM—%
M. SIMASEE RNA MHELF 168
RNA #9k/bAML S Whiee™ (1977) 540
H A BB

2.3H-%4 RNA By

(1) &5 RETEETA RNase K
FrobieE. B IE SRRy H-34E RNATE
EETEEQ X SSC)TRAF 60% A%t
RNase 7K, &7 HE &4y H-a
& RNA N 60% 11 RNase Kif, &
P& EREIESE RNA hE —EH - R4
o FEMEFRE (0.1 X 88C) Fiyxt
RiNase ZKRERIRE, L3 6,

(2) #vip, HIBKRIS TR IE
% HE &R "H-3 48 RNA S#R4H 5
B % RNase SR, HIB AR fedsy i ot
RNase ZKARGVELME, ZEiB KETIRA TMv-
RNA %} RNase 7KERRUEUHE LD BB KEHE
H. AR H- 8 RNA hEFR L

PEH TMV-RNA E3MUAE,. LE 7,

(3) EE@ERHEK: £ 3.0% A
f2-0.15% B X RAMHEIAEE & ik b
TRk o8 IE X HE BE{E &R H
B RNA, [[FE] TMV-RNA RF A,
TMV-RNA, E. coli {(RNA (23S, 168) #E
NERH SRS ER. HEREHIE R
HE #HABEE RN T BN RNA 24, &
B— P ERS PG E SRS (RNA
i, BB 5a, b, X SEABRER—
@ﬁ[l]o

i gt

ERIER, TMV B3EH AT M
53¢ 20,000 X g LI # TMV-RNA &l
HiGEY, F& 30mM EDTA AT Mg
BERER LSS 80% M & RES
j@@%ﬁ@o EHS;BE%E: 4°C ﬁ#_ﬁ
B REHE T, 2R C B - R
AEANBERFSPEERENERE, BE
SR fesidE , (L THAR 4 R . e RS & R

#6 [E g HE 2fi 'H- RNA %% EEFEET RNase sk igmHiit
Table 6 RNase-resistance of [E and HE *H-ssRNA Products in High or Low lenic Strength*

FIEETIZE (2%85C) 3 FEH (0.1%85C)
High ionic strength (2XS88C) Low ionie strength (U.1XSSC)
g £ H Fa g P b3
‘H-#4% RNA Control Treatment Control Treatmens
SHessRIN A { —RNase) (+RBNase) { —RNase) { +-RNase)
N ELE S . . . e . | G
wwtor (epseey | EEOTR G pcamg pepsgygy  AF/XE
Treatment/control Freatment/control
cpm <pm ("7"5) cpm opm (‘}6)
JaE— 694 432 £2.0 6,116 298 4.9
A
By IE i nA —
g 624 376 60.3 586 34 5.8
Expt. 2
JB= 1 g,09 1,186 53.2 873 10 1.1
REsam | _
By HE g - .
F.xbt.__Z 2,402 1,422 58,8 2,371 33 2.3

¥ As deseribed in the legznd of wbie 4,
R

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



313
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i)

= i 22 &

HRESLHTEESRENEE FTA He
EEEHEEEENSTEERT TMV-
RNA RF Al RI AR52EATNEE RNA AZh
S FRIUBSE RNA™Y, T4 RNA L E
% TMV-RNA E$ER ¥, MERBN
SRR PR, W RNA S FBE /N, 4
168 &4, s~ RS T RNA X
NS FRHRI90% 245 TMV-RNA FH MY
MR, X5 Zatlin™ 25 (1973) U
R FREEHARSTHE ST S
TMV-RNA F3byfagEgin™, mLlaEs
BCHIIESE RNA B, b2 NE SRR
TERE, EERAMSREARTETRREL
% RNA, BTl &R EER A,

ERENSEES D, —EHRER
ME KET RNA B RNA BLSEHIE
PG R T T R, BIINIAK
L, ZBRSBRREYDHNRE RNA &
A" AR LEHEERN,. REZ IE i
HE MRS E. RPRBEHRIUNEER
EHRER, IREEREERNE. &
S A TEIES . 75 20,000Xg B BT
A KT RNA B RNA BEMEFEE.
BIEETY YCAE A BB RERG K
ERRA, REMGHRAEARETE,
Remaine ZM(1978)Y 1A 4553 RNA B4
EFFTEE R F T HBEAN "B RS
RNA & Hl B W 240 prY , B e 4AY RNA
EHIRS S R & B [E) T8 B iR
TR Z ko Tkegami AT Fraenkel-Conr-
a7 MEACYE M B B T RNA #Y
RNA HEEBEARAE RNA EHN.
REKTHREETHIHRRNE, EEAR
FNFETE RNA BRI REEH. KNS
BARHTEEAEE RNA EHT RNas
ST o

MRNA FREEHESRTHZ AMD

MEIE B R E S RNA S4idm
BRI ESEFRAAE XHNHBR
AT, MXEEEETERE RNA 55
P EERERAER. HEmITRLRA,
WEE RNA WEHTERES T, &
JIMBRETFHERIE, RUTRZ
RNA REBNEREIGR ESKEE RNA
BHlIXFR. BEEY— PR LNRE
RNA #hANEHIERRIENHARELA, BR
RT3 9K 2 E A0 bl R,

g % X B
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PARTIAL PURIFICATION OF RNA-DEPENDENT RNA
POLYMERASE FROM TOBACCO LEAVES AND THE CHARA.
CTER OF ITS PRODUCTS SYNTHESIZED IN VITRO

Qin Bingyi

Tian Yingehuan

Fang Rongxiang

(Institute of Microbiclogy, Academia Sinica, Beijing)

From 20,000 X g pellet of a cell-free
homogenate RNA-dependent
RNA polymerase activity of tobacco (Nieo-
tiana tabaeum L.) leaves, the enzyme was
solubilized with Mg -free suspension
buffer containing 30mM EDTA. By PEG-
dextran two phase separation an endotem-
plate-free, RNA-dependent RNA polyme-
rase was prepared. The enzyme absolutely
required exoribonucleic acid as template,
four ribonueleoside triphosphates for BNA
synthesis. The activity of the enzyme was
inhibited by pyrophosphate, but not by
orthophosphate. Neither actinomyecin D
nor rifampicin was able to inhibit the

containing

activity of enzyme. Using TMV-ENA as
template, the products synthesized in vitro
were double-stranded and single-stranded
RNA corresponding to 168 RNA and
tRINA in size respeetively. Ninety percent
of the RNA product was minus strand as
complementary segments of TMV-RNA.
There was no remarkable differenees be-
tween the enzymes prepared from healthy
and virus-infected tobacco leaves, The
possible function of this RNA-dependent
RNA replicase which is host-inherent and
merely stimulated by virus infection is dis-
ccused briefly.
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