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Purification of QB Replicase and Some Properties of the Enzyme
Tohru Nishihara

Qg replicase has been purified and it is shown that the purified enzyme consists
of four different subunits. Analysis of the reaction products from each enzyme
purification step shows that all other enzyme preparations except pure enzyme have
degradative effects on product RNAs. Glycerol effect on enzyme reaction is also

tested. (Accepted on December 18, 1991) Kawasaki Igakkaishi 18 (1) : 33—36, 1992
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@ RNA-dependent RNA polymerase

B ZAE-X(BEF0.2mm) L7 =) 77
VoS —EROCTEEBRE L. BB 100 g 247
DHZAE—X200g, 100 ml ® Buffer A(0.05
M Tris-HCI1, pH7.5, 0.005M MgCl,, Im M
EDTA, 0.1mMDTT, 20% (w/w)ZV+&V>)
EINZ T, KKRTHH LS, 3 9HREE
TR, 1RO TS Bl 2 OE%
< YIRLUTz. %D DNase (1 mg/ml) 1ml %0
ZTHhe, BRESNZEAIE6,000E#:/min, 20
SEOELSEEIC L DEORERE L E— X 20
TEE%E (crude extract) .

Bonhl: LBERZOZEBEL, ZOEED
0.3EEDKRY ¥ —EEGW (Dextran T 500
3.6g, Polyethylene glycol 6000 14.2 g i
32.2ml OKREMZT, 50g & L7zbD) #MZ,
10fZIBE @ Buffer A 0.03 EE %02, 304
(4°C)BEFRL7:%£10,000[1#5/min, 1053fEC
SEEL .. BEREAL, TROMEOEWE
Wik B O & F U4 O Polyethylene
glycol 6000 (6.9% w/w, Buffer B) #/lz,

JNEERIRE  EeFH=E
T701-01 BEHMES77

Department of Biochemistry, Kawasaki Medical School :
577 Matsushima, Kurashiki, Okayama, 701-01 Japan



34 g B &

& 512 NaCl 212 7C10.3% (w/w) £ LT, &
304 T8 #E 2 5517 72 (Buffer B=DBuffer
A+1.0 M NaCl). Z ORESYIEE LSBT X
DL 7 h—Xe2Eh EEREL. SHITE
FOEMEE 4EBRVELT, VU —EE
G FEREDT. ZOERIE Buffer C(Buffer
A £ D MeCL B \W7z b D) 1ot L TEN & 1T
> (dialysed phase partition fraction) %&7z.

55 NaCl CO.IM BU N & THR L 72
%, DEAE—® /o —A% 74 (4 X15¢cm) I
EEAR 2 RE S ¥ %E, 0.1-0.5M NaCl
(Buffer C) DEAMRINREARIC & D IEH 21To
72. Poly G RV X7 —¥iEHERHIEST 5 Z L2
XD Qp replicase {EHEERIE L, EEDDH S5
iH % £ ® 7 (DEAE-fraction). Z @ 43 [ O
NaClEE%20. 1M AT £ THRL/-48, Bilk—
AT =A% 5 L(2.5% 8 cm) KRB S, #H
0 & FABZ0.1—0.5M NaCl (Buffer C) 12 &
DIEH L Poly G KU X T —EiEHOH 2 53 H %
572 (P-cellulose fraction) _-Z247 0 120 . 8&TF
W25 &Y =7 A% M% T, Beckman
BRI BRI X D Type 456 Tlu—% —%f
V2T45,000 rpm 3053-HE LB 21T > CURE R
Eolz. WD ED Buffer A WISRL CHEEE
ROFRLE LTz,

FEEW £ Bio-Gel A 0.5m (1 X90cm)
(0.2M (NH,),SO,-Buffer A) ZFWT¥ WVIE
WBEFTo7z. Poly G RV X7 —ViEHEOH 255
HEEHTaIaIA >Ny 7 %W T Storage
Buffer® (0.05M Tris-HCI, pH 7.5, 5mM
MgCl,, ImM EDTA, 0.1mM DTT, 0.2M
(NH,),S0,, 50% (w/w) 7V ) &ZxfL
TIEMT - B 2 AT RS B 53 E (Bio-Gel frac-
tion-pure Qg replicase) %7z
2. QVv7YH—EEHDEE

(a) Poly CHTE Poly G KXY X 7 —¥iEH
DHIE .

50 ul DRISHETITOELF O D% ST 0.08
M Tris-HCI, pH 7.5, 0.012M MgCl,, 2.5
wg/ml Rifamycin, 100 xg/ml Poly C, 0.8
mM [*H] GTP (1,000~2,000 cpm/n mol) , 1

B

((518% H1s 1992)

the UCEERE RNA 100 pg/ml 5 & UBERSE
10 ] &, 30°C, 103HOKIGI L o7z,
(b)  WS-sRNA %8I Fv/- 8 Ol
BRI OBEIE .

1041 DR R CTIF BT £ & 5 5 0.08M
Tris-HCI, pH7.5, 0.012M MgCl,, ATP,
GTP, UTP, CTP ® %£%0.8mM, *H-GTP
¥ 7213%2P-oGTP, ikt L TEA RNASug/
ml, WS-s RNA (100~1,000 ng/ml ; 90X 7
VAFREDRLZRNAT, SP6RYAT—%
XY DNA »oEEaNnz.), BXUQS re-
plicase 40gg/ml 37°C 2053-FDKIGIZ & - 7z.
Figures 2, 3 OEEZ Z O Hkic L - 7. Fig-
ure 2 TIRESHED» HBERSEE L T2 ul #H
WTEE10 ul TRIG%#{To7z. Figure 3 Tl
FEIREZE 2 S ORISR LT U ) 2
Z TG 3 288 % A7z, (a) TRRIGE
TCA #inz TR EEIEL, Toyo GC-50%H
WT TCA B %%ED, Y rFL—yvarhvy
VI I DHEEL .

3. BRRTEBRYMOTVIZL 35940

2.(b) W& 2 KEERDIE2 vol. DI5% for-
mamide 0.05% @ Xc, BPB & L & Nz,
85°C 5 4rfnE, AL T, AafcAwz. 7
VAHIZIE 7T Murea, 10%R ) 727 VL7 SR
2119 :1, Imm E), 50 mM-Tris-Borate,
EDTA Buffer #A\>, Xc 237 VD5l % Tk
B {Tol. WA — V5744757 4—
WWEDTF NN RORY — 25T
4. QLVFTYAH—EDSDS-KYF7I VLTI

FHEMIZE 204

SDS-RY 77V NVT I RTNVIE10~20% DiE
EART VB (E—by) . 7 VvHER R
WL OERIL, BEREKE# Coomassie bril-
liantblue G-2501Ic X VL, PitBC LD,
Figure 1 O Z & { N> R &5 7.
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Qg replicase

Fig. 3. Effect of glycerol on template activity.
Fig. 1. Sodium dodecyl sulfate 1) no enzyme, 2)—5) enzyme plus
glycerol ; final glycerol percent, 2) 2.5

%, 3) 5%, 4) 10%, 5) 20%

polyacrylamide gel electropho-
resis pattern of purified QB
replicase

R e EE

QB V7V A—YOREEITY, IJITHE—DR
ExE\Iz. £72%2D SDS ’7“11/?0353\1‘}?#%/:,\&
TIHRESINTHE L, 1, IO, NIB X
VCIVOMDDEZ 7% 72=y X DS Z
c%xmL7 (Fig. 1).

FBERED D ICI3% < OBEBELE L
TBD, FOEEEBKOAREE R HRETT 5 7

~ WS-s RNA DI, BfE DBERIE G & F v CRIGAERRNC
52 R RG LTz, % ORI ORSER
FLUS D £ OREBLETE OBEFRIES 2V b X
b, ZORGERYOESFIBA S, ERK
VIR EZ T T0 5 2 Ehdbr- 72 (Fig. 2).
IO LRV A — Y OEERIEDOER DI
DT, BHFGEE F TOREREOLEN 2R

WL T3,
Fig. 2. Gel profiles of the reaction product ¥ I BEEOREDI-DIINEITWE ) &
B e e ot V> DRSS T 2B R L. 20
crude extrac ialysed phase parti- . . N
’ i IRT T & Y 9
tion fraction, 3) DEAE-fraction, 4) P- #ik Figure 3 1R T t<\7)ﬂ)/?55
cellulose fraction, 5) Bio-Gel fraction FTHATOLELACRER S oMWY, 10

(Pure Qg replicase) %ED EHEELHENA O,
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