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VAT A L ALE R 60~T0nm DR T ©
B nA2.83,72.75) 10~12 K /i & B 2 A8 RNA
7 AHFTH ENLEM VA Y A A MR
B 5, MM LA A A LS ST B 1425,46,47,74)

¥, W LA YA A AT ERENCHIH L T
B shnc &, TiobbRR AEYOMELEP TH
BT DM A S T B 2 LA TS 2ric Z 56,
1D, MDY 7 A L AT T LI A B
&Rl ot WO TFAMFOMATRS &,
Yyl & B CRE T RBUCE Y 5 mRNA ©
R X S e R RD SR B DT, vty 1
AV BB LW AN T OBIIREEIE R 00T L~ v TR
HOLTHIKE Y A L ATH D,

B v A YA LAk, Thb okrfis, v 4
YEHL RO BB OMEES S subgroup 1-2- 3z
DHEENRT VB, ZIAANARL>TEDOHRE D
ERETITREREDN D S, £OFRT wound tumor

virus (WTV) i3 Cie @08 7/ A DR A O
Fipspead bt & L b4/ 4 No. 12 0Lk
PPz S hted, Eie, 4 JBE Y A L ATESE 7
4 No. 10 DOAHHFIINBRE SR HICHE - TV 58,
AWE T, WY LA v A A subgroup 1 B33
1 7 FHH 7 4 A (RDV) & subgroup 3 B+ 234 %
FHy FAZ V7404 (RRSV) @ 2484 RNA =
BIL oA 1Ty, 9 RDV ot L CuL i i )
SEOLDBETHE LRI ABOA v KOOk T2 8L,
HRRTORMBEE YO ET LEbey 4 RNA O
5 R DIFFEARE LIz, —J7 RRSV & Uiz
Wiy s A0y TERYEELAGCTNEL, TTH£Y 7
7Y AT L P AESKKE) (PAGE) # FWC i h
fer TR Uk, ¥/, RRSV fi4 53k o
RNA £ RNA BY 25 —ERFEL, FOXRY 25
— L o TRRINETE Y FV-C cDNA %4
W, oy s 4 No. 9 OWHERSIAELL,

Fl2E EREEARELSBETEONL
418D RDV RTF

H1el # E

NAKATA 55 3 RDV iF% CsCl g AR
SEEC X -C T1, M1, M2, B o4 f@E0RFyt,
FRORT OMBIED &4 Y £ 5 —CiGkk & OB #k %
R L7,

AECHEREEAREL BT L > THbh
RDV o#XTFie2nT s 7 o, HRERERCEY £
I — EiERICBI L TR L e,

F2H RBEMHEBIUFE

1. 9AIILZADHIL

7 A AR, RDV YA 200 2450y~ se
a a1 (Nephotettix cinciticeps Uhl) g X,
A WD DB Is o le & & AT 2~3 IR D 4 F (K
85) WhHIM LT L7, B LA Rk 3~ D AR
oI T ~80°C TfRAE L, UYEDA and SHIKATA®)
DF R - T RDV wffifb L7,

2. PAGE

BEIKTCAL A S 7701 (19%x20%0.15 cm) # A\ 7,
KR D WTC k5% RY 72 YT 3 Ky ui 720
mA, 40 GRITERIKEI 21T - feo  #EHTK L LEONING®)
DIEBIETH -7,

v A N AREREEE © 4 H e it MAIZEL® o disc
PAGE %\ T4 -7, stacking # /41 3%, separa-
tion #13 10% # €, FEEKIZ0.05M v %, 0.38
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M7y, 01% FFUARREES F Y w74 (SDS) CH
o1 TKEHE 100V CT7IRREIT - 720

3. RYAFT—ERIE

FRTDOHEY 25 —HiEM L UYEDA and SHIKA-
TA® DRI DOHT 35C°, 1~2 BRI s w74, K
TG DGR i a-2P UTP Ok X - Tl
SE L, BIEHER, BEUGE?G S pb a7 A=A 7
w74 & (GF/C. 24 cm) ZRINZ Y, SD7 4 LEH
5% trichloro acetic acid (TCA), 100mM vr J v
F b+ Y4 10~20ml T4 @S, =5~
CPEilE, Bk X4 tolune based scintillator ¢ cpm %
HE Uiz,
E3H ZRER

1. EEREQRECDEECES 4BEONT O

50 g @ RDV @Y1 F#K S Mot Lizy (1
A X h 10~40% o pERER AR OO RS X - TR
T4 ML 7o, Fig. 13 RPS 25 = — % <€ 25,000 rpm,
1 IRFRT D B L e B RO F = — 7 TOEE-< % —
vEIEL, HRTDOAO0 Yy FER LS, £ Fik
ErabFEn Fh Top 1(T1) Top 2 (T2), Bottom 1
(B1), Bottom (B2) &4ffF7z,

BOAEEL 2o £ Rk ISCO TR L, T BTk
ODus,=1.935 G, BKIF? ODuysy=5671c <5 &

Top

Fig. 1. Sedimentation pattern of RDV particles
after 10-40% sucrose density gradient cen-
trifugation for 1 hr at 25,000 rpm (Hitachi
RPS-25 rotor).

1Y3DECH 7z Fio T1 &£ T2, Bl & B2i3gh
HCTEL TS b EoEES 5 Fig. 2 o &
SIERF D ISCO LT -7 (&RE) My wEL
otk BEEROOERC X » CEEk S, X5 10~40%

Blga fos

ODo54

T L0.45
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Fig. 2. Ultraviolet absorption pattern of RDV
particles in density gradient fractionator
(ISCO, Model UA-2). RDV particles were
centrifuged in 10-40% sucrose density
gradient, and fractionated. Arrow repre-
sents the direction of sedimentation.
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Fig. 3. Ultraviolet absorption patterns of RDV

particles separated by 2nd 10-40% sucrose
density gradient centrifugation. Arrow
represents the direction of sedimentation.
Arrow heads represent the collected zone
of each particle.
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Electron micrographs of RDV particles prepared after 2nd 10-40% sucrose
density gradient centrifugation.

Fig. 4.

Bar=100 nm.



D R R A ELE OO LT,

Fig. 3 i3 2 Bl B QEE OO R H RS 1SCO
LCOFRT OG5 — v ThD FRTDE— 742,
OGBS B CERc i s hic s 2347505,
T1oigs T2 o0, Bl 0%ie B2 oiiffinkES
KETH -1, LT BROCEEREOIHTERT
ho e — 785 (RH) D25 Tk E 87,

2. BRICKZHE

2 |5 o PEREE B SBL I o B S 15 6 o T o Bk
HERBECHE L, 01M Y L EEHEER (pPH 6.0) 1o
W U7 SR — R v 7ER E IR Lzl &8
—AED 7Y 5 F (150 % v L) D, 2% o PTA
(pH 6.0) T 3~56 gt L, [F Lo C okif Lk
BT, BEnCEGAEEL JEM 100-B €, RiifgR
1% 20,000 £ TdH » 2o

ZOFER Fig. 4 0 X 5T, T 1 xaRTs, &
ZRIBLCOHHhZRT, T2 R TR E»r OB & A
TV BAYFZH T Ch -1z, i Bl & B2 RTf
FHEOENRELIT, MHEL BT EATHDER
BT Thote, i, FRTOERITLEHE LI 70
nm CEDERZRDLRIH T,

3. E®D PAGE

BRIF OB DS T3 5% PAGE 1o, £HL
T (#2pg) 1201M + v A—EE (pH 8.0), 1% SDS,
0.1 M NaCl, 2 mM EDTA < 40°C, 15 4fikiE LES
BEa R Lt 7=/ = rrEhaa(l: D T2E
MBI, KHAOBEI25BE0=2 /-1 L 1108
D 3MEEEEF + U v 4 (pH 5.2) #hn %z —30°C € 1l
B 1,156,000 rpm COHRROHEIC X » Tk S wiz,
LKL 15 f OFBRFE L - B30t
FOY Tee7 2/ —ATN 1Y 7T 2=,
50% 7 U m—A) ML, 20 mA T 40 EERITT - 7.
KBRSk L ppg/ml D= F L LT v A FTYE,
FIVARAAL I F—2ERAGCTROE XY, BIFEL,

FOFER, Fig. 5 0k 51w T 1 KT GO s <
13, T2 Bl BZRFTREMREZISHHH, 124KD
SIS A RTH BRI S R e, RfEL, SET S A
No. 11 ¢ 1213120 v Nizllz 5.

4. disc PAGE TCA [CELB3EEEOFHF

£ ANARTREREK O 7o, 10% o TCA T
0°C 30 4 FlkiE, EHELESEC L - TRk, 5%
TCA T1[@E, 7+t ClEEELLY, BHhiE
BBz, 1% SDS, 1% 2-xA# 7 =&/ — 1, 10%
79 tr—7a, 2mM EDTA, 0.05M » v A-iGH (pH

=

B LEUS: AABBYALALAFZT XYy FALZY b 7 A0 AD 2K RNA i+ 2 W5

Fig. 5.

133

Analysis of genome dsRNAs extracted
from RDV particles. Genome dsRNAs
were exrtacted as described in the text
and separated in 5% PAGE for 40hrs
at 20 mA.

Fig.

Analysis of structural proteins of RDV
particles. Proteins of RDV virions were
prepared as described in the text and
seperated in disc-PAGE for 7 hrs at 100 V.
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6.7) ¥ L, 100°C T 90 BB HBEKE 1T - 72,
PREHIERRE 100 V T T HRITH » 7o, KB Y Mg 7 —
TV YT YN TA—RWRY 7= —7V VT

VI IA—R, 50% 2 &/ — s, 20% FelE) C 30 43R
Yefts, 5% » & 2 — v, 1% Fefg ¢ L4 G A L e, Fig.
6 AR T ORNEAEDHEE 2 — v ThHDH, LDl
DL T-HD < — HiESDS-PAGE~ — % —(Biochemical
Tokyo) & 7,

FOER, SHEH X ICHRES T OFEHT, £0
Iy FEr, 1: 184K, 2: 178K, 3: 159K, 4: 122K, 5:
109K, 6: 83K, 7: 65K, 8: 38K, 9: 36 K T »7-,
FRTFIC BT B BNEAEOEY RS L, T2, B1, B2
FT12 9 o0 TXTORABE B S h, £ofT6
(83K) OEEEE T giux T2 0 v FoEs Lt
T BRTOA Y F3IFREHE» ot F 2R
THn T1RTOYAL, 1(184K), 3(159K), 7 (65 K)
O/BEBEIRBLTE D, Thoda7HRABRTHS S
ERTFBE LT\ 5, NAKATA B 0= 7RAEIL ]
(193K), 11I(131K), V(62K) TH o7z, Fh NAKATA
55 RSERRT O A% Ehe Vv T 7 EIEORED
Bl e LTRERTRRELP T TH 5
B1, B2 ¢, RbTchB T, T2 TS
v N 2BHORAE (178K, 83K) &#1 L <R L1,

Table 1 {3 SDS-PAGE ~— 7 -5 FEMHHEH
LA EREAEOS TETH - T, 2hb e NAKATA
DOFER B L,

5. BHRFOMRYAS—HFEEOLSE

AFERITFOARY £ T — CIERERIET 5D, 20

Table 1. Structural proteins of RDV virions
obtained on disc-PAGE and their
comparison to those previously re-

ported
No., Mr [ Nob| Mr Location
1 | 184K 1 193K | core
2 1 178K
3 159K | I | 152K | outer protein layer
4 | 122K M | 131K | core
5 | 109K | IV | 110K | outer protein layer
6 83K
7 65K Vv 62K | core
8 38K | VI 46K | underlying capsomere
9 36K || Wi 45K | underlying capsomere

1} NAKATA et al. (1978)

Table 2. Polymerase activity of RDV

particles
RDV cem
particle 1st experiment | 2nd experiment
T1 15 /
T 2 20 /
B1 7470 10762
B2 3780 3078

O R R ARLE O X > T S RIcHRT 10
18 T RGO T LRSS ¥, FhbDOiEHI 50
e DRGNS 518 XD, WhAEhiz cpm Dl
TR o THI LTz FOEE Table2 D X 512, T1,
T 2 BT idimiEsn <, B, B2 HF ks g
it Bl R FOEEE L B2 RTO2~3fTh
Py
DEo&EREABRD E, KUY 27—l BLAT
CAERLTED, kUi X 3 2 3o Ee R AR
DB X o TR T RO ET 2 DR TH
BEDBLEL B E Table 2 kT % B2RTOFEMRD
Blabiklicb o Tl hrEExbhd, 27T,
2 [l EEREE R AELE OO B, B, B2 KiF% [SCO
# HVT 0.3 mé 30 10 3B H b, 4208 5 pb A3
FY 25— CHEEY —EBRED Y A LA (ODyg=0.05) %4
H cpm WHE L TR (Fig. 7), ZOER B2RT O
B, BLEFONERCEL 5@ EEEAE iy, i
A 2 5 —EiEkkE B1 KT LR HEBIR R LT,

6. EDTA Q2 k3 B2 #WFD Bl fiFADLLE

i

VAT A AARFE L) T VR X o CRITFoMMER
FIDSEER I, Y 2T —EHNEM{ETAI0%D, i
heat shock (=B RV AT —¥OFEMEILOREDL H
AW, a &y 4 L ADEE S heat shock, #7212 EDTA
MBI LB A 2T —EIEHRILOBEI B 55,

AfERO RDV RTDORY 27— LiEEEFH okl
B, FoiEkr BLicEh LTk Y, BHHC L » TR
B DT bivk s B 2T CiiEindnnc &
D otee F2T, B2ZRTOMRY 27— LiEMEOHM,
FRRTHE O TR b5 2 5 7o, BRI T % heat
shock, EDTA #7i3% € U 7 VA% L, EHEE
EARELNBECONEE 2 — v OB ERY 47—
OB AR LI,

FE L) SOV ABEMEIZ 0 mg/ml Fe )T
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Fig. 8. Sedimentation patterns of RDV B par-
3 7 T T - ticle treated with chymotrypsin, heat
10 shock and EDTA after 10-40% sucrose
=B2 density gradient centrifugation.
B1
0.6
0.6
r8 5 B1
; 82
% YY 0.4
&
T 60 Control
10.41 7 2 emre 0.2
Kl S
S x
g 5
Q
F4 ! lo.a
< \i
| z
Ch t i
0.2 Q ymotrypsin o2
L 0
2 )
o]
2 4§ 3 10
Fraction Number Heat Shock 0.2
Fig. 7. Polymerase activity of RDV B1 and
B2 particle. Each particle was pre- y
pared after 2nd 10-40% sucrose den- 04
sity gradient centrifugation and frac-
tionated to 0.3 m{/farction. Reaction - EDTA w
mixture was described in text.
v, 015 M NaCl, 10 mM + ¥ A-¥EEE (pH 8.0) ¢ 38°C, —
1 B5R4T - 72 heat shock DZfH¥01M U »EEIEH Fig. 9. Uliraviolet absorption patterns of RDV
R ) B particle treated with chymotrypsin,
¥ (pH 6.0) T 70°C, 40 BRIKE L7z EDTA MBS heat shock and EDTA in density gra-
#1110 mM EDTA, 10mM Y A-#5FE (pH 8.0) T dient fractionator {(ISCO, Model UA-2).
] . Arrow represents the direction of sedi-
38°C, 40 HREWME LTz BUBRA VORI Y A AL AD mentation. Arrow heads represent RDV

(101 mg C, KIEHRiE1ml TH-7, B1 and B2 particle zone respectively.
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Table 3. Polymerase activity of RDV
B particle treated with chy-
motrypsin, heat shock and

EDTA
cpm
Treatment
1st experiment | 2nd experiment
Chymotrypsin 4454 31043
Heat shock 4322 32532
EDTA 4698 40042
— 6922 57424

Fig. 8 X AMBEA# 2 1o B fiF% 10~40% HEREER
SRR BE L S 2 — v TH -0, Fig 9%
ISCO T ERLDNEE- 2 — v TH B, WL LTE
MO 4 FENID RDV BT By e

FORER, Fx b YT VE E heat shock B L 7=
B B2RTOWMNPFETHONRAL 55, EDTA
WO T B2 RF O b, BLET DA
VLR o f, Thix EDTA B X » T
B2 BiF o R E AR R LS EE, TofE,” BLY
FONBE~THmIhIEREELDRS,

T, FNHEE X HHRY 47— CiEEOE LB TN
e, HUERTZEEE O L TR €
ZRGRFNREORY 25— EEEER, TORR,
LA Z T O Tk EDTA ABRT 03440
WM R IR UTehd, SRR OEM X b BV 0T
EDTA MBI X b Y 27— € EEOMNIETE
feuvb o EEibh s (Table 3),

HB4W B =

NARATA 53 1 CsCl HEARLROLHBE I Ko T
RDV # 4 F0R T, T7bb T, M1, M2, BT
DEETHEEbTh S ERTFORAEEGHTEHI &
ko T 7T BAORAEDOMBSIE R HE LI, UL,
CsCl BEAGE L EE» b EE BT CsCl
X o T A N ADAFERE BRI S h 288
HHTELNTTHD,

—75, AREETH SR RN AR O D S
B5htc 4 BEORTFIEYMEKR CO RDV 0F{EHEE
ThHH ERbRA, XL, MK TE RDV KT
JEEBOBEEER TWBID, LThiaMibols e
R A, R T VA VAKX - IR EE L
bhb, DHERRS 4EHOR Tk E L Top & Bot-
tom R TR Hh 505, JERPZERT b h iz Top
fTFohicd T2RFDLSCBHBEEA TVWH L &

RS, ¥ T2 T, TLRTFRH-Cw
ToWEIRIE (184 K, 122K, 62K) L% 2 b DR
EEYH - TwAH I Erb Wbz Ehd, i,
T1RTE &b T2RTIRSREY £ 5 —EFEHEL e
")f::o

Bl & B2RFois, thboMNERE %5,
FIREHC X B RTHEE OO BT CIRIEN LD o F A,
R AEEOO T Lo T Bl & B2 Ryl Xh,
Fh B2RITFOH Y 2 5 —EET BLEFO 1/2~1/3
ThHolee FUAVANLADEE, FE ) 7Y iR
X - T capsomere ZREHED o3 Xy REE, R £ 5
— BEVEMAL X% 23327, RDV @ B iFix+F<+ )
T R X AT SO bES T, Ry 25—
CERE WM LIsh 570, —TJ5, EDTA MB% %5 7
B RT3 R SRR O BER BT LR AT,
Zhir B2 RiF» EDTA B XL - CBIRT~%
rahtbBobhs, LoL, EDTA QB TR Y
A 7 — UG AR T OTEM: X 0 K2 -1,

%3& RDV ¥/ L RNA O 5 K@i

E1HE #% Bl

A a ks 4 LA (CPV) o 5 Kkinid + » 7HE
ETHBH T LY I NIRRT, L 471 A
AT WTV © mRNA O % 5 » 7%, mGpppAmp-
DA B T i 5 7080,

MIURA3Y |3 RDV # 7 2 dsRNA o 5" Kk mn

(+)

“5* mGpppA 3
kY = G5

THBEHELTVBD, FREhEIEYT5ERER
B IR TR, 2 TRBE T FOHEERHED D
#23%, RDV %/ 4 dsRNA o 5 FKioEkomiy
To7,
H2H RBMEHLIURE

1. 4/ 56 dsRNA Ofid

47 A dsRNA i35 fobicffife v 4 L 2 3mg
# 1% SDS, 01 M NaCl, 1mM EDTA, 0.1M + ¥
AR L, 40°C T 15 pE U RAE 2 B L
oo FOHT7 =/~ Zrwdura(l:1) UBRZE -
TEHEYIR VB E, Sbic=—F L0805 KEDK
JBOBAEA MR A Uiz, KMo dsRNA 1325 £
BOxx s —NE1I0EO SMEHEEF U v 4 (pH5.2)
BMZ FTAT7AADHTS HRE Uicth, #0595
X o THBS R, '




=R R vle 7o

AFBMIANVALAFTFy FAZV P T A0 20 248 RNA BT 5HE 137

Behis dsRNA 34 4 vaoifiiilg s T 3hic
B L7, T/bb, 5M RHE, 25 mM 1 U AiEE (PH
8.0) “CHRH L7 Sephadex A-25 » 5 4 (E#& 10 mm,
£ X 20cm) 1= dsRNA #5100 pg R E¢, AL
BEECH 7 2 %%, SEEFERELLR 06M
NaCl, 5M FR3#, 25 mM b+ ¥ 2-JEEE (pH 80) € ds
RNA ##H S, BHEE I meFO0BEERY, &
SEOEIEERET S L2 X » T dsRNA HE%
AL f

2. 5 RIGODEH

dsRNA 5 SRyt MAXAM and GILBERT*®)
DFECRE - TFoTze M S 7z dsRNA (% calf
intestinal alkaline phosphatase (CIP) T 5 K
Ay VRt Rt MY vEMb L7z dsRNA 3 T,
polynucleotide kinase iz & » T 5 Fua 7-2P ATP
CEZFH LU, E#Xhic dsRNA (3 10mM ) 2-iE
@it (pH 8.0), 1mM EDTA ¥ L 7= Sephadex G-
50 /75 A (EHR0.3cm, £X 3cm) &3 LTl 2P
FERFEL I

3. RNase P, (L% ISRNA O

B RmOEE BT 512085 iz RNA 5%
B33 RNase Py (penicillium nuclease) T& -7z,
= oEEFE ISR RNase © 1T, 5 Ko Y
VEBERBLAENS RNA 25ET 5 0T, 5 Kz
2P CEFB UK, COBECOHRTAIERLSTE
DIFEEDMEITAPTREIC 5 B9,

2P i L7 dsRNA 3 pg 2 RNase Py THES
BEIC 20 pf OFKBK T L, 100°C T4 HE#ALEL
Foth 0°C 1wy, 28D RNA % 1 ARSCER LI,
M RNA 12ii¥ + V 7 & LT Escherichia coli (E.
colly D+ 5 v A7 7 —~ RNA (tRNA) 50 pg % il 2
RNase P; HBRIERTT » 7, RIGSMEX 20 mM &g
+ b Y w4 (pH 5.2) 50 #4 iz RNase P; 5pug &0 %
37°C 19 CHEETH » 72,

4. R=N=DaA2rI>3T7 14—

RNase P, 9 & - C1& & 2 5 mononucleotide
HoR RO~ — =27 e=< 777 4 —RIZHE T
S¥i Uiz, S RNA 25 116 (1~5x 104 cpm) & —KIT
BEER, ( VEEE: 7ve=7K 5:3) eI e
Whatman 3 MM ~<—,¢— (30x 30 cm) TN X 4,
[l o B D o C 23 B RIRER X & o, —KILRBA
oot~ A= PRIR T I3 BRI R S v e, ZUOTR
B4 Y A mois — A HEEE: 75K (70:15:15), % 35
BT o 72e TIRTTBBADE » fo X — A —(3ZIR T 5~

RSB R e, X7 s L2 FHCTA— T2
# 7' 5 7% & -, mononucleotide DBEIFTEHDHT
TAHZ LI LT RFDEEVREL I, =—H—
& LT pA, pG, pC, pU (P-L Biochemical) 235
iz,

F3W ERER

1. 5 Rk 2P CTEE# L7 dsRNA 3. Sephadex
G-50 77 7 a %W L CHERED 2P w3k, BRL LR
5% PAGE T, ZO5¥ % -7, Fig. 103%
DEDF - FH T 7 Tho-T, L2KDHE 7 /7 &
TARCHPEFH IR L0575,

2. R=NN—AJTPNIS5T 41—

RNase P, CHMEIhi- 5 Ko RNA 132K C
BE~<—<—2sr= b 57 s — T Lo CHEEY LR
WL, == r2 7357 4 —COHHEZ—v
ATEEOEE A VTHREL o, FO5H 52—
i3, —RTCEB Tt pA & pC BELRTTEESII B,
PG & pU 3RA—DfE CHRI & %, LaL, pG &
pU 3T WRITBEIC X » TN TE, TOfFEEL2PD
RHEDO N -~ COBHBEL TR 25 (Fig. 11 A),

Fig. 10. Analysis of genome dsRNA (A), and 5
32P-labeled genome dsRNA of RDV (B)
by 5% PAGE for 24 hrsat 35 mA.
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Fig. 11. B 1z RNase P, T4 U 7= 5 FiutEa
RNA #-KRITERK, A~ 304757k E o128k
BThH-T, pA PERIBVERELDL > TR ZH, ¥
7o pG b Trahib LB s h,

SRtk 4 EREEE: Whatman 3MM < — -
TOThLOBIHMZY v L, £D cpm FHIEL
7o (Table 4), #DHERE, pA ITREHEMD 50% &
>TWTC, ¥k pG ITdh 20~25% DOEEIEEHER &

A

¢

py J
(™ =
pA J A -::
o6 &

st dimension  <a——

Fig. 11. Two-dimensional paper chromatography
of the RNase P1 digested products of
RDV 5/ #P-labeled RNA. The chroma-
togram of nucleotides was identified
from the ultraviolet absorption of added
markers (A). (B) is autoradiograph of the
chromatogram.

Rz,

LA EofER S RDV ¥/ 4 dsRNA @ 5 Kol
X (80 A TH b, (+) 80 5 K foDEE
T—HDF v v THEI LI - oD TF v » TREED
ROWEPEER S, TOMBR G HIhic kB2 6
h3,

B4H B =

MIURAS (3 RDV %/ 4 dsRNA @ 5 Kiuai# ¢
v THEETHA D EHEE LT,

AEBROFER RDV # / & sdRNA @ 5 K Es:
TH, (1) A0 & Kinir v » FHEECH B &, ()
D 5 RMOAZTEHE IR DI T THB, Livl, =—
R—ga T 4~ X 5T H KD 2P R
B SHE LIRS, pA 2350% OEREEAY S - TR
hick b pG wd 28% oHMEEEE B Sh
2o B L, (H) 8D 5 Kan dE* + » THEE THIUL,
B S h 0K S SESEECHEO T Th
Bo LT BarbhbI &id, ¥/ 4 dsRNA DS D
—FRD (+)PHD 5 R F v » THERE T /o v ATEEMEMN
BB

SKUP 5787980 (3 LA 4 L ADE B cycle T
RAGI iz F v » 7L L > T %5 mRNA 23R
Bahsh, BEPEEHCiiFy v 7E D o Tl
mRNA REEIh5 L5, v TREEELES
vy TIREEEOBIEL B & e L fz. RDV oL
cyele B L Tk % 7o o IefBHTA IS, ARROE
BB RT, Exv v THESD Y 7 4 RNA DEEZR
BAREML DX BEDO TR UM ERS,

% 72 MIURA®™ (1 RDV #/ 4 dsRNA D% 4 v 7
HEDROEEN A T, (1D 5 Ky G ThHH D

Table 4. Radioactivity of nucleotide obtained
from paper chrmatography

cpm
Nucleotide ——- e %
Ist experiment 2nd experiment

pPA 25570 3669 52

pC €392 888 12
pG 10602 2162 23
pU 6976 1041 13
Total 49540 7767 100
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EHEEL 1o, AFBROBERIIFORNTC, *+ v 7B
BORDEHN G T, ()0 5 Kt A Th o7l
OFEFLT UYEDA 58) 53 RDV 43455 7 4 No. 10 ©
cDNA 2 bBiE Lic kol L —fH Lk,

4% RRSV HFHED dsRNA &#%F RNA
RYAS -+

B1E # £l

RRSV 2ERK 65nm OBBO v A AATH D, %
DN HEFEBF L inner capsid & spike &% D REE D
outer capsid TR ER T3 05 CPV ORFHE
7 E RIS B B 13,52,6475)

RRSV D%/ &34 T8 0.5~2.7x 105 © 10 iy
L7z dsRNA T ho¥e) ML+ v A2 sub-
group 3 BT AM—D T A LATHBY,

WP+ o4 A ZRTIERNA #) « 5 — EiEHEY D
DT EN—IRTH - T, subgroup 1 Tix WTV4H5,68),
RDV38.39) rice gall dwarf virus (RGDV)® ¢, ¥
subgroup 2 T fiji disease virus (FDV)D G4 4
7 — BB T A MEY B B,

AECi2 RRSV BFiD RNA # 1 2 5 — &k
RT3 & L, in vitro TORBRIGEGEZHS
ML, FOEEER MO VA Y A4 A ADEE LI
L,

B8 EBRVHSIUAE

1. 94 ILZRDO#HIE

RRSV 3 Byt 2480 r g e v (Ni-
lapavata lugens Stal) 1o 3~7 QISER X, @idic/c
oI 4~ B o (STHR) Wik, L,
BEA X3 HAUENES ¢ THLNMOIY, v
ADFHb A7,

v A L ADMALE, BYeA 2 508w 200mé D Y R
B Y v AREEW (pH 6.0) & 40 mé o CCly &0z ERY,
gk, EEEOoE LB b i, iiHRc40mé oy
VA vERINZ 6°C T3S L, X HiEEE O
Lo IT3% @ bV v A-100 KMz 6°C 1
B RERE, (BRI X - T B ik D v A 1
AL 20% FERE S 5 v a v R W T 4°C T 25,000 rpm,
1HFRER OB LB S @, WilLey £ 421310
mM + U A-HEfE (pH 8.0) ic i, 20~50% EREE S
ML L, 1SCO BRWVT Y A A 2D EN L
TeEBI St A A ADSYELY 6°C T 36,000 rpm, 1 [
MO % 17 0, THES e, o 1121210
mM U A-fafg (pH 80) BB L CAER v 5

i,

2 RIG&H

RRSV KFhskory 2 7 — Lk oflEc B v iz
FIG%i: UYEDA and SHIKATAY O RGRICHE LT
ML RRL, BERIEEHEEZRD 5 DRI
01M + v A-¥EEE® pH {2755 95 T, MgCly @
EREIL 05 10 mM ¥ ¢, S-adenosyl-L-methionine
(SAM) DEEEZ 025 10mM % ¢, BEIT 25°C b
45°C E THREI L, Y £ 7 —CiBEOWET B I1LE
28, B2 3L HTHD,

3. KiEkOHL

7/ 5 dsRNA kX OMEEEHD ssRNA (L pro-
teinase K B X » CTHi L7429,

it A AR, FRIRIGHK % 200 pg/m/l proteipase
K, 25 mM + v z-#5f (pH 7.5), 0.1 M NaCl, 7.5 mM
EDTA, 24% SDS =iz % X 5L, 37°C T30 4%
BB LI RIZ7 2/ —AMB2E, 7urkila:
AVTIATAaA 24 1) B 2EMLE G KE
@ RNA (32580 =5 -1 L 1J10 B0 3M B
F Uy A (pH 52) iz bR,

4 NATVFAE=2 32

SEBEEME Y 7 N dsRNA L Do 7 ) £ ¥ =
2 Vit SMITH and FURUICHB @ J5 ¥ i 5 » THF
57,

N TV HEAL K- g ORICEEEEY (5x 10 cpm)
L5, A dsRNA (5 pg) % 9%, DMSO, 2mM (Y
A-¥aFE (pH 8.0) @4 L, 50°C < 1 B X e i,
Zi: o RNA (225 80=2/, -1+ 110D 3M
g b U v 2k MR WBE R, ~A 7V HLE~ 3
ABEW (0.3M NaCl, 10 mM + v x—#fg, pH 7.5,
1mM EDTA, 02% SDS) &L, 73°C T 6 liFfE-~A
TYVEAL V=g vERI, "M TV FAE-Y 3 VR
G o7 RNA 12 7M R#-3% PAGE TH¥¥5
Bz 78°C ¢ 2 4y B L 7o,

H3E EERER

1. @I NZADRY XS5 —EFHE

RRSV RIFHED R Y 2 7 — EiEHLTERT 5709,
AL Lo A b AlL 20~50% TR AL v O 4
iR ISCO 2T 1.5 mé T 24l a B » 7, Fig. 12
Z OB YAAMAE &4 B % 2% uranyl acetate
(UA) cfua L, EH (JEM 100-B) THIZE LR T
BT, A ARKTIL RRSV g spike % »
T 7o,

Fig. 13 BEAZENSOHRY 25— CERELHE LR
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Fig. 12. Electron micrograph of purified RRSV virions. Bar=100 nm.
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Fig. 13.

Association of RNA polymerase activity with RRSV particles. Columns

after sucrose density gradient cenrtifugation were divided into 10 fractions
(1.5 mé/fraction) and assayed for absorbance at 260 nm. The fractions were
pelleted and assayed for polymerase activity for 2hr at 35C. Sedimentation

was from left to right arrow).

BERTH-T, ThiHOEK T RRSY OBCE & HLH
LTwaZ &b RRSV A Y 27 —EERERZ D
STWB ERDLNS,

%7z, 50 b O RIGHHiL RRSV 15~20 pg & AR,
R X 5 2 OBEOBE LR TR (Fig. 14),
ZO4ER, 2ROREERTE AT, &bt £
— T, BREAEET A S LI X - TR BN,
COERAB S RRSV FITRAY 45— kYD b,
F OFEERERATCHINT B & &3 » o,

2. BBRISEH

RRSV #V £ 5 —ERIGDBEBELER D % 1o,
RDV ©# Y # T —EDRBERILGEGZIEC L1390,
pH, MgCl, DR, SAM DOEE, s XI0BRES®ZEL
RN D&M TOEMR L Lz (Fig. 15)

ZDFER, 0IM T Y A-EBOE AL pH 85 THY
A7 —EIEEIBGLEEL, Thl ko pH izl s &
BHENE BRI, BT 30~40°C CIsMrBEES
RL, 45°C Tl bic. MgCly, O 8 mM
TEEIBLECEL, 10mM 2 5i3bF i b 4
HBigic, 72, RRSV £ 4 5 —¥iE# 11 SAM
X > THEML, 1~5mM © SAM %% 7-FHEML 0
mM SAM DiEM: & TR EOBNAED SR,

UEDHRENS Bohick#E I &HFICE I C
RRSV oiE#F%RiE, 0.1 M + v x-JgE (pH 85), 8
mM MgCl,, 4 mM phosphoenol pyruvate, 40 U/m#
pyruvate kinase, 1 mM NTPs 5 pCi #P-UTP, 5mM
SAM, 0.6 mg/mé ~ >~ b+ b, 5~10 g RRSV (s
Fol 50 p8) WHRL Lo
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- LH-UEH:
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2 a 6 8
Time (hr)

Fig. 14. Kinetics of polymerase activity associ-
ated with RRSV.

O-—0: Ist experiment
@—® : 2nd experiment.
4
A “Te
34 2
5 °
e %
ot x
z z
s s 2
o
o
14 14
R —

75 8 8 9 95
pH

e\

cem (x107%)

cPM (x107%)

e
25 30 35 40 45

Temperature {°C)

o 2 4 5 8 0

Concentration of MgCl; (mM)

o o0l 01 1 10

Concentration of SAM (ml

Fig. 15. Effect of various parameters on the
RNA polymerase activity Activity
in wvitro was assayed as described

in the text.

FiRR D BEERGR T 40°C 2HIRIG SR B b6 h
IEEEYY TM R#E-3% PAGE #HwCoiL
1o DFEDOHFED fcdi~—H—&1LC TMV RNA
(2.1x106), MS 2 7 » — > RNA (1.24x 108), E. coli 23S
RNA (1.0x108) & 16S RNA (0.53x 108) &V 72,

DR, Fig. 16 O X 5 12iBEEY O 5 HE No. 1~4,
7£8, 961032050 ECESHEEET, LADAVEF
R Zhy, HHEOA Yy FOSFRILY /7 4 dSRNA
DIFE L2 TH-T, 2Ly / & dsSRNA OLREOIE
BEREMTHB ERDLRD,

3. FEMITIURBICKBFHEDEM

RRSV BIFHY 27— VEEOEBELYHEGM~ T T 5
foab, Table 5 0 X 5 ULREME L, £ OROHEME
DEE{LHEFRNT R,

FD4ER, phosphoenol pyruvate & pyruvate kinase

TMY >
WS- 2= 1234
. -
=5
=78
165
=910

Fig. 16. Analysis of the RNA synthesized in
vitro. The product was applied to
7M urea-3% PAGE for 21 hrs at
10 mA. Escherichia coli RNA (16 S
and 238S), MS 2 phage RNA and to-
bacco mosaic virus RNA were ap-
plied as standards.
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Table 3. Characteristics of RRSV RNA
polymerase activity

“%p-UTP
Reactionmixture “;(;(t)?g[?- %
{cpm) B
Standard? . 2600 100
—PEP and P. kinase? 1220 47
-+ Chymotrypsin (200 #g/m#é) . 4350 167
+DNase I (50 pug/mé) 2670 103
+RNase A (50 pg/mdb) 50 2

1) Standard reaction mixture prepared as de-
scribed in the text.

2) PEP=phosphoenol pyruvate; P. kinase=
pyruvate kinase.

A B

Fig. 17. Stimulation of RNA synthesis in
vitro by adding chymotrypsin{200xg/
mf) to reaction mixture. RNApro-
ducts prepared from chymotrypsin-
added reaction mixture (A) and that
without (B) were analyzed in 7
urea-3% PAGE. :

PRIBENIGE, TOBERIMEERER TOEE O
47% T -7z, DNase | Z¥hnL 7oLt OB
Y kb s » 7ohd, RNase A wink foBuaigkstizg
szawfndith, RRSV # 1V £ 5 — ik RNA KF
RNA #) x5 —HThHB EBOBIB, Fi, R
CFE Y7 VYERERMTAZEC L » T L OEE R

167% #imltc, Fig. 17 %€ bV 7w viOKIG
BrbEbRCEEENY TM RFE-3% PAGE <4
FILIcBRTH-T, by Fovkiizich ol
BB HEONIEEEY Y ) KEDEFEY1LELH
e &5,

FELF YT UREMUACEIEROFD & 4 L 2T
EBHCHE LR, BT spike 2350 3, &Y
o TnWB I &R St (Fig. 18), —Fx =+ y 7
¥V REMD I TD 7 4 A ARITFiL, spike & 4D
FERF CThHotco THIZFERNY 7o ViINC L »T
BFo spike HYEEEH, FHIC L - THEY £ 5 — 48
aEmMLIc EEEL SRS,

4 NTYFfE~L g

BonEEEYD RRSY OBFEYCHD 2 L%
WaRT B 7, FRD A 7Y £4 ¥~ 5 viERA
WT7 7 & dsRNA Eond 7Y 84— 5 v %FF0s,
5% PAGE TH#i L1z (Fig. 19), Z0O#E, 10 AD%
Hirs 8 b—HTh A7) FLHE - 3 vDAw s
B Eh, Zhid RRSY RFHEDOEY 25—+ 10
KOGEi 77 4 RNA OLEXEELfcdD s E2S
ha,
$aE & =

RRSV BT b OB LA T A A2 EREECHY »
F—HHEERDL - T B EDNRERIC L - THE i
Itote, AU AT -ERECECCORFBRIEILT T
HEINLMOBWB L4 7 4 L ADKIEGME LK E 2
(178 hs o7z (Table 6), LivL, RRSV 4y 25—+
EEMEOED LA v A A2 L2 » T SAM o
S THMT D, WIVS, RDV #7231 2B & EHEY
4 A (RBSDVED (3 SAM i X % S0 MimL 8
N1z,

RRSV KT CPV LEgBEGR S 528, SAM
WX THEY 25— CiEEIINT 58 TH KN H
-1z, CPV i3, SAM 7% methyltransferate 5\ 1
CPV [BEHEEHD SAM BHES LEST A LT L
- T mRNA OEEMLLE5M, %i, CPV 0iEE
BEEFCIPTI &L 2{EFD SAM BEEHME,E B -
> T, 2D 1 2REERESHMLTH D, & 5 1 2% RNA
methyl {LFEZTH B0, RRSV D4, 1~5mM o
SAM ZFUSRICMZ B 2 &1 & » CIEMEL Y 5 (235
L7eZ &6 RRSV IEERizizdind T3 SAM i
LBEERMIMMAEET S LE2bh B,

EFRUVATAARGEFE LY P VBT L » THE
BHWGEIN, TOHEREYI 2 57— ERERILT



PN AFEFIANARELEAFTTIF Y FAZY 9 AL A0 2K RNA 2T 595

143

Fig. 18.

Conversion of the RRSV spike by chymotrypsin. Virus particles were
incubated for 30 min at 35°C in the reaction mixture. The preparations
were stained with 2% uranyl acetate and examined under a electron
microscope (JEM 100-B). (A) Particles showing partilly digested spikes
after chymotrypsin treatment (200 u#g/m#). (B) Particles showing the
spikes before treatment with chymotrypsin. Bar=100nm.

A B

Fig. 19. Hybridization of the RNA products to
RRSV genome RNAs. (A) Ethidium bro-
mide-stained RRSV genome RNAs. (B)
The RNA products (X 10 cpm) were hybri-
dized to RRSV genome RNAs (5 ug) as
described in the text and separated in
5% PAGE for 24 hrs at 30 mA.
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Table 6. Optimum conditions of RNA poly-
merase activity in wvitro of plant
reoviruses

Viruses Temperature pH MgCl,

— 4 N (mM)

WTVD 28-30 8.2-8.5 7.5

RDV?) 35 8.5-9.0 4.0

RGDV?3 25 8.0-8.5 2.0

FDVY 35 8.5-9.0 8.0

RRSV 35-40 8.5 8.0

1) BLACK and KNIGHT (1970); REDDY et al.
(1977)

2) KobaMmA and SUzUKI (1973); UYEDA and
SHIKATA (1984)

3) YOKOYAMA et al. (1984)

4) IKEGAMI! and FRANCKI (1976)

BORD FHEM LA YA L ADRSRFE LY T
MBI XBRY 2T — BN+ 28453t
Vo UL, RRSV g% + Y 7o v (200 pg/mé) ¥ K
GREMZ 22 b X > T H DIEM P #167% #inL
12 FE MY S v AEEZTc RRSV W FA2BE T
%8 U7y, BT spike 2P ERTMEL e »fe D
EDMEREH, ¥ Y Ty AKX % RRSV BF
WEOBTIENRY £ 5 — B HENEI v s ELL
nb,

5% RRSV ¥/ 4 dsSRNA OEHEIC
KBHFEMNE

B1E #

10 A0 RRSV 484 /7 £ D45 FEid 0.49~2.70 x 108
TH-T, COfBix CPV %74z RDV ¥/ ak < —
1 —& LT PAGE CoBHEILBEHLADTETH

69'34’61)0

i

GALYNSKI 52D (3 CPV # /7 4 dsRNA % glyoxal
TREFW BT e — A X AR GTCERL DS
FEARHE LR, Lo CPV # 7 AD5TELY
BWEXB, CORERNLE L S &, CPV ¥/ %
<—H—¢ LTCTHEMELK RRSV, RDVZD Y/ 20D
DFELEL L RETH B, £, UYEDA and
SHIKATA 3 TMV RNA, MS2 7 »—<2 PNA, E.
coli 238 £ 16S RNA #3TED~—H—&ELT
RDV %/ 4 dsRNA # glyoxal ©%#: 3%, PAGE
BRAVTEThLONTERXRE LER, S8/ 4
No. 8 735 12 ¥ CO ST BT CCHE SR H TR

ShEDrote, TOXHERE LB L RDV ) 4%
SFEO~Y—H—ELTEMNL: RRSV ¥/ no4T
BLE B RETHS,

o C, AETREBHYHT RRSV ¥/ 204+
Bx#BIEL, T¢Ik PAGE X - CTHEEINWAHTE
& HOBRE U e
B2H EBMEHIUCFE

1. dsRNA Ot &8t

dsRNA (3 4%, #2503 OHERE - THEL,
5% PAGE -T15mA, 44 I5MpkiE), 10 ADLSE ¥/ A
TOREL e, KBRS V= F oy AT a1 (L g/
mé) THfa, FTVAANIR—RTHEEILEHN IV
VAERGTESE Y, 240y PR DL, ¥ ah
5 dsRNA ofEYiz MAXAM and GILBERT#®) 05k
Koo, Tihbb, YIPH LIS 1iE3mé D
W S ER O5M ER7 v = 4, 0.01MEE
B~ 7%y L, 0.5M EDTA, 1% SDS) % fnz BF:
L, SR TI1IRERES ¢ gE@acoiic sk » T
A RNA %L, KD RNA 34V 74/
— MBI Y > CEDEE 0.3 me il LThb 25
fBEO =g/ —A e 1JI0E O SMBEREE+ Y v 4 (PH
5.2) Nz, LK.

2. YhOOLCHFE

FANSENR LI &Sy, Aidv 7 e s CRF
BEABGTZY v F ECBRE S8, 0.25 2g © RNA
% 25 pd @ hyperphase (60 pg/mé > + 7 u 4 C, 50%
A LT 3N, 10mM U A-HEE, pH 80, 1mM
EDTA) wig®L, EES7cm Ot Yo hypop-

Fig. 20. Separation of RRSV genome dsRNA
segments in 5% PAGE.
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Electron micrograph of RRSV genome dsRNA segments. Bar=100nm.

Fig. 21.
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hase (20% &/ 47 3 F 1mM + U A-JEEE, pH 80,
01mM EDTA) LicAF4 F# 5 ARHCTEL ©
DR hypophase Licc&g syt 7 na ChHTEE =
B A VRO 70 5 F {504 v v a) TRE SR,
Y eACHFEY Yy FOTRKECEE S ¥
Fo#, 50 mM UA, 90% =& » — AT 30 fhidgeea, o v
~vavTHKL, &R LI,

3B &

BBy s CHTFEERE SB/Y
Fid, B 272 v 4 (8:2) wEES B TEE
shadowing ®# {To7co 7V v FEFRERH & OEFILT
cm, FEEL 10 B, MEEE 3 60 rpm Th T, 7Y
v FIZ RS h — 8 vEEY L CEHFEAHE L Thb
B (JEM 100-B) % F\ T 10,000 f5 Ti%E, #F L1,
B3 XBER

1. &) &

Fig. 20 1% RRSV o4 fi > / »% 5% PAGE T4
Ul it <5 — v Th o oHis 2H 10 ¥ TET
FE—0 v FTERB S hics, il L2, 3L 4E
Hahi v FOREShic, Lot - CHREBIc3 I
1&2 384 EASRTVHRETT -1,

Fig. 21 @i~ + 7 = & CHOFROSHRTHE - T
SWELL 7Y » P B, JEM 100-B & HvCT L7
THREL, X5 6K Lo RRSV 7/ A05
HTHD, KO dsSRNA 3—EAE (V7= a
C) o & LCHZE S,

2. PFROUE

6 Fizicik Lic&g i, 181 mm o= v AEH
WTHSEI D 100 3 FF O ORI EFIE L. B
XN B 7 A DOFEE XD L T-E IS L OEHER
A BT S iy, FREO&4 TR L TMV ©
dsRNA &4 Tie i yIa e Shi RDV O &
5 s a No. 10 OFYgE 2 & H\ 12 (Table 7), Fig. 22
& SE S A0PER XD histogram TH D

3. PAGE HoREUISFELOHR

ik X 5w ER L&y s 205 FREETT
PAGE k-l #fshtchr TR EIMELL
(Table 8),

BOCCARDO and MILNE® 734 L 7o 4y FBi Fujt-
KAWATA 519 0 CPV &/ sy TRy =—-A—-&L
CPTE LR TR TH -, —J OMURA B sl
U4 F 86 GALYNSKI 520 @ CPV 7/ 04T 8
e—h—L L THELETH B, % T T, GALYNSKI
5213 glyoxal Btk & »C CPV ¥/ a0y TH%

Table 7. Size estimates of rice ragged stunt

virus genome segments

No. of )

SRt estimated Lf:i;h :nuljl?e.otoi{ie T

1~2 100 | 1100 | 3935 | 248

34 100 1082 | 3871 | 243

5 100 798 | 2835 1.80

6 100 680 | 2432 153

7 100 577 | 2064 1.29

8 100 573 | 2050 1.28

9 100 348 | 1245 | 0.7

10 100 338 | 1209 | 076

A ] 7 \ 1983 \ 6395 438

RDV S. 10 ’ 100 ‘ 369 ’ 1320 0.88
Segment 7

@
3

Number
-
2

N
-]

Segmentt2

a;uxﬂﬂHh

0.4 X 2
Length{um)

Segment 34

al

014 o8 12
Length{um)
Segments
60
s 40
a
E
3
z
204
nl.l
0.4 o8 2 18
Lengthum)
Segments
€0
§ 40 ]
a
£
g
z
204
T J
0.4 LX:) 1.2 .8

Lengthium)

&0

Number

"]

AL

0.4 08 1.2 16
Length {um)

&0

Segments
Al T
0.4 08 2 | te
Lengthivmj

Segments
0.4 o8 e
Length{um)]

Segmentio

A

0.4 o8 12 18
Length lum)

Fig. 22. Length distribution histogram of
RRSV genome dsRNA segments.
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Table 8. Molecular weight of rice ragged
stunt virus gemone segments and
its compariso to previously dete-
rmined values

Seg My (X108)
eg-
Mr
ment BOCCARDO
(X 108) KAWANO OMURA
No. &d\ggg;m |t al. (1984)| et al. (1983)
1 2.45 3.64
2.48 245
2 2.43 3.35
30 - 2.38 3.0
4 | 7 ' 2.37 3.38
5 | 180 175 173 2.3
6 | 153 1.30 1.36 1.76
7 | 129 1.15 1.26 155
8 | 128 1.10 1.22 1.52
9 | 078 0.50 0.59 0.88
10 | 076 0.49 0.53 0.85

FUJI-KAWATA 59 Ofi X n @l Bl kodic £Dgy
FEE<—A—L LTHELL RRSV ¥/ a05TE
LURE L olebDEE 2 bR b, ¥/ KAWANO
53 1z RDV 7/ A5y FREH~<—»—& LT RRSV
5 ) AR FERHE LN, £O RDV ¥/ aD5F
21 FUun-KAwATA LW o CPV ¥/ A4 F &
HOBEHLUEMETH » T, DR BOCCARDO and
MILNE® @© RRSV ¥/ A0HFELIZEFRLTH 5
ZENG D,

KEEBOFEENSEB ST RRSY 7/ 205 T I
OMURA 5% 04T B EFEDFHCR VTR E VWEN
& o t. —7F BOCCARDO and MILNE®), % fcid
KAWANO 530 O4F8E L E 77 4 No. 1 s 5
FCIRIER UhbTnoE Ul - fehd, oy
24 No. 8 2BbxTDENKRE Y, KT OHHE s/
AT EFDEDKREL LD I EMFERDHbRT,
EAW = B

RRSV %/ 24 dsRNA o4 FREYEEY ATz
L7725, FUJu-KAWATA 514 @ CPV 7/ D4 F8
Herz—Hh—tLTHEL PAGE RIsfnTEBI DI
i\ fiid, GALYNSKI 520 @ CPV %/ AD5yF-%
<—h—& LCHELI RRSV #/ ad4rTFR& L vt
ENMER B, Tibb, 7/ 205 TR HGET 1
3 BVHRB v — A —OSFROERMEAERI NS,

RDV #/ £ 045 FEERFEDHEL L » THE LR
B, RRSV o ERILEL, BHFoofi~F< L

PAGE X -~ THEHLLSTRIVEVEREL R
#:88), —7F, TMV, RNA, MS 2 7 » —2 RNA, E.
coli 235 L 16S RNA % v~ — L LTCEH L
RDV 58 7 sD5FBut, BEWC L -~ THEHEB L
TREBERILTH-T, TOHENSLS - —DE
MR B D, oL, PAGE © X540 TFEOH
£t PAGE ZoDHBAE LD L I - TR BHE
LAEL, HTROBHCHEY 25 LB B0
T, PAGE w X5 FEANE O MBE® «REL T
VB,

B X > THIE I NI RRSV 487/ A0S TE
DIEMER R, FOWSHE 7/ & No. 9 OEEEFIN &
EFEEINBZ LR L - THLNR I -7H, BHEI LT
BHIRESEY 2 & No. 9 O 1,245 2% L,
PeE S ARSI 1,121 Th o,

863%= RRSV RNA @0/ no—=v¥&8H
4 J 4 No. 9 DIERERIRE

F1E # E

v A DAL AIRBR EBEY O H OERTO
biomechanism % P22 T 5D IFECHH LY A LA
Th»T, FDIYD DTG T VA TOMYIRE
RENBERETHHD,

B, fls U A 7 £ LA subgropup 1 B3 % WTV
3, EBETHBRAEMEER T LRAOSE Y, A D
cDNA DEEF 54 75 V&{ED, FTORTHEY
4 No. 12 OEERFINREI D, i WIV &
F—o group Th% RDV 0isit, 48ir/ » No.
10 D YEHEFIA T S h, FOFKIED 4 >R
Fp WITV E—F% L TWB 2 EDHBE L -8,

AEC12 RRSY O#ETFHFOFE—HELT, ¥/
LDy a— =y EOEKETIORERYRK L. H4
ZCix RRSV By 2 7 —Eiftke bbb, 204
V7T — EiE IO ROy 7 AREFT 5 &
PRSI L, £2C, AKBRTIL RRSV R0 %
) 4 F—EnbEEE I B 1AM RNA #HwTI =
— = U PR, 7 2D 2K RNA R WT 7 wm
— =2 v LR R LR L, TR LI
cDNA OFT48 7 2 & No. 9 cDNA oL Ti
F OLERFTIARE LI,

E2H EEMEGIUHE

1. RNA O#if

ALY A LA dsRNA 48, E 280 307K
Bt ThitE L, 5% PAGE % T 15mA, 4§
MlskEI L, £9MaomLic. ¥ Anb RNA oREIR
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(¥ ZASSENHAUS 549 OBEKIKE) @ X % BINGEICHE
> TfT» 1o

—HGEBEERDOEHIL, FA4E, EI3MHD 2~k
BEMFIERCE L TT o lee EL, KERIZ1L2mY,
#ifk RRSV 1207 mg ThH - T, £V » 5 — LiEHE
ME 57 0.2mg/mé =+ ) 7o vEREMLE,
RNA #hhii Lictk, RTFhkDo s & dsRNA »nd
ssRNA %473 579, KD RNA % 2M LiCl ¢
4°C 1BpRIHKIE L, EEEOHEE LI, o ssRNA
BHEBKCEL, 2505/ -1 L 1/I0BD3M
ERfe 7+ Y 7 4 (pH 5.2) Zinz C#EL X4, cDNA ©
RV,

2. ¢cDNA D&

dsRNA 2350 ¢DNA A1z CASHDOLLAR 512
DFHECHE L TT o1 Tiodoh, dsRNA 1 38LEI
Lo THH: X, 3 Kific poly (Altail % {13 7=tk
B EEEE A B\ C first-strand cDNA % &K L, &
Mo RNA & NaOH T4 L, 3 - f first-strand
¢DNA 127 =—V v 7, RNA # ) 25— & FT
FEEXRBZ LI L ->T cDNA 25K L. SR Shi
cDNA @ 3 Rt dC-taill 41}, 752 1 ¥y
% — pBR 322 (Pst] cut, poly dG-tail) &7 =—1 ~
7 U E. coli HB 101 ~O R EEE i F T,

BB (sSRNA) 750 cDNA &80 GUBLER
and HOFFMAN®) O R ICHE UTIT » foo 3 dsRNA
DA LRI 3 K poly (A)tail AT 2-4%, 3f
BEEREF Y VT Ist-strand cDNA 28R L1z, KIZ
RNase H Tl > RNA %50 Lichi s DNA K »
5 — T 2AED cDNA # &K L1, Poly (dC)-tail-
ing £~z %— pBR 32207 =—Y v 71 dsRNA
DFE EARTH -7,

3. EGKHR

N7 x—pBR32 L7 =—V v LEEHD cDNA
i1 SLEIGH 58) o CaCly LBk # UC E. coli HB
101 NOFEEREIT o7, Fio, HiEhiar=—
13 ampicillin E%2 FH\WTEHD cDNA 25 pBR 322
D Pst | LA T hict#fEEdhnsg = v = — %85
L1z

smr—=vrnbEbhic cDNA %7 »—-2 M13
W7 re—=vsTaicd, 7y-0X27x2—-MI13
L7 =—1v7 L% cDNA iz, HANAHAN?) o CaCl,
RbCl @ik #: UC E. coli IM 109 ~OWE %Y
1Tt

4. DNA O#i

#A cDNA o4 et alkaline lysis 3¢9, ~z
Z—7 5= MI3D¥ 77 r—=v7izit CsCl HEd
DAY BERY ) TR Ui DNA V&, ¥4 IM
109 & 7 » — 2D ssDNA 137 = / — A% BTl
L3, »— 7= v ARSI AV,

5 NTUYFA4€E— 32>

7r—=vrhbEbhic cDNA 3 2P CE#EL -
DEiy 7 & dsRNA % e —7LLTCFy F7mry b
NA TV EL L= g U BT, BOEIY 4D IR
— VEEN LT, 7 e —7 & LAV RNA 2%
gk a7 3 FT100°C, 10450Ch o 1,

Fo b7 Ry b 7Y L4 X2 g vnbEN LT
cDNA 20— 7= v ARG BHEL Y —HF v 5 vARY
p—nd TV EAL - g U T, N2 & — pBR 322
D Pst ] A Ehiz cDNA L4087, 4 RNA
L ORI T TED T,

6. Y~-9xTUX

cDNA o XESIRE, <7 % — M13mp 18, ¥
fzit mp 19 T dideoxy v — 7 = Vv AERE ST
T o 7SS 370 35 b, cDNA % HIREESE THRG
L, §bhc cDNA MR %7 - M3 ity 77w
—=VI7LTC ZLTCHELNRIEEBRD S — 205
ssDNA Z#HiiL, v— 7= v 2%, + (Takara Bio-
medical) & v C dideoxy v — 7 = v ARG H T o 2o

FIFREESE CHINT S 7 cDNA DOWTE I X » Tt
TEWHEEBITIL, exonuclease III = X A5 v —<
a VEED) Wt o TPE L T2,

77~ RNA ORGOEHERINL, cDNA o 5 ¥
133 ARG AT 76 T B HIREESR X B BT A
FA=R=ELTC, 54 = AF v g VERTWL, B
BTN RE Ltc, 7B, #8 & LT 5 Ko B
EERED D ssRNA %, 3 FBoBAL Y, & dsRNA
D(=)EZH T, Fie, ¥P CEBLLSSA < —12
BB & o TEM X, TM JF3#-8% PAGE ©1XK
#o DNA sy, Rz,

HE3W EERER

1. cDNA D&

77 & dsRNA 50 cDNA &2, 5% PAGE ©
BOEY 2 HSEEL, FOTTHE S No. 9 D
¢cDNA &R Lic, SEEY LS D cDNA S5, 2
SEY ) ADRESWREETT 570

Ist-strand cDNA % &R L o #, ssRNA » 5 D
cDNA SR04 1: Bio-gel 5 4%, dsRNA »b
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» cDNA &HO%Er Sephadex G-100 7 5 A% &
LCHBELER Y, ESTORE DNA (£ 300 HERLL
FTobo) #hETEZENTER,

dsRNA b0 7 r—= v 7 DBE, Sug O/
4 No. 9 238 120 7 v — 4% ampicillin Bz &
> TR BN, FRLHDFHFA cDNA DR 4% 300~
400 IEHH DL DB 9D, 600EEMN DL DOMNIDOTH
oto

~—7j, ssRNA mbD v e —= v /& fToffE R, 20
g @ ssRNA 2:581,000 0 7 v — w285, *
D500 7 = — iRt LT ampicillin @Z M4~
JoFER 493D 7 w — vHVEGI & tc, BRI X iz cDNA
DEIRTHr—Ar L EBGTRE L, Fig. 23 3
HiE St 493 cDNA DR ZOHHR T H > T Thb
@ 90% L) I 5% 500~1,800 et DB A cDNA % &4
Tk D, BK3400EREGD cDNA 2GR Il &
DB

2. cDNA D3|

dsRNA D 7 v — = v 7B E 5 cDNA O,
#7600 fEEERF DIBA cDNA % 4,235 cDNA 7 ®m
— XL, D&y, A No.9FBFr—7ELLTFy b
Tay b AT ) ELE— 3 vEFTol, TOHE,
Fig. 24 0 X 51320 cDNA sm—vidie~17

1501

100

Number

50 4

001 O

v v T v { LI |

10 20 30
Base Pairs (x102)

Fig. 23. Histogram of the size of insert DNAs.
Approximately 1,000 transformants were
from 20pg single-stranded trasncript
RNA. Five hundred colonies selected
randamly were tested for ampicillin and
493 colonies were screened. Base pairs
of insert DNAs, using pRD of 600, 1,100
and 1,400 base pairs, were estimated by
1% agarose gel.

Y &4 XL, 98iv 4 No. 9D cDNA ThHo o kit
FrR Yo% (B S

UL, ERIniz32D cDNA %, Pst I TYlL
L, 7.5% RAGE T¢Zxo#HA cDNA o I%HIEL
R, 3 20L b 600 AR TH-T, Fho4EERH
BETHDH Sau 3A1 Hpa 11 12 L 5 GIEFERASR U C
HBZENTER I (Fig. 25),

—7F, ssRNA o 7r—=v 7B 6 iz cDNA
7 a—vDf 100 » cDNA xf UTCHEi7 2 4 No. 7,
89, 0% Fr—F¢LTFy b7y bf 7Y &4
K g VERITSTFER, S8 7 7 4 No. 71310, 5585
7/ 4 No. 815, 4is/ 4 No.9%3-2, 48
¥ 4 No.10 13420 cDNA & A~ 7YV FA4 X LTz
(Fig. 26),

FAXNIE D&Y 7 20 cDNA 3, X5z Pst I

RRSS—18

pRASS 3
_ pRRSS—17
. pBR3Z2

Fig. 24. Screening of cloned genome dsRNA
segment 9 (pRRS9) by dot blot hy-
bridization. pBR 322 was used as
control.

Analysis of cleavage sites in pRRS9
by Pst 1, Sau3A 1 and Hpa 1I. pBR
322 was used as size marker.

Fig. 25.
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Fig. 26. Screening of cloned genome seg-
ments by dot blot hybridization.
Ninety five ¢cDNAs were prepared
randomly from 493 transformants
by alkaline lysis procedure. The
¢DNAs were dotted onto nitrocel-
lulose filters (11X8cm), and then
hybridized individually with 32P-la-
beled genome dsRNA segment 7 (A),
8(B), 9(C) and 10(D).

Fig. 27. Sizing of insert DNAs by Pst I dgi-
estion. Size markers were Bgl I/Acé
I and Alu I fragments of pBR322.

TYWIL#EA cDNA oR X (EENHK XHllEL 7o
(Fig. 27), LILDHERMBHED S R ZNEH Y/ 40
cDNA % Table 9 iz;7R L7

3. pRRS 9 OHIREERICK DU RIER

Fy b7 Ry hnd 7Y 84— 5 V2L - CEF
Xty 7 4 No. 9 @ ¢cDNA (pRRS9) i1, X5

Table. 9. Size estimates of the insert cDNAs
screned by det blot hydridization.

Clone o Norof - Entimate
pRRS 7-1 600 I Non cut
3 1000 . Pst 1 cut
5 1200 - Non cut
16 500 ; ”
17 1000 ! »
27 1350 Pst 1 cut
43 500 Non cut
47 600 i »
52 ¢ 1200 »
80 400 | »
pRRS 8-15 400 Non cut
48 1300 Pst T cut
49 1350 ”
87 i 400 Non cut
91 400 ”»
pRRS 9-26 610 Pst I cut
41 620 : ”
60 900 , »
pRRS 10-21 610 Pst 1 cut
620 ”
400 - Non cut
610 Pst 1 cut

K=Y b T VAT = Y ZA = g VBT
Uy, A cDNA 04y 7 & No. 9 LotEREETE
AL 7z (Fig. 28), ¥+ 7x4> %, pRRS9-26 (lane 1) 41
(lane 2), 16 Jlane 3), & Pst I TYWIL, 1% 7 7/ »—
AL NTHRA cDNA #5BEL1, ZOR, SEELLT
pPRRS 10 % A\ 7= (Fig. 28. A), HHish7-FEA cDNA
HobREAB—RAT 4 LR === ZBL, DY
/AN 9B Tu—F LT A7V ELE—2 gV
BfT o TfER, pPRRS 10 Lk~ F U EF4 X Lgh -
7o LT, pPRRS 9D 320 cDNA &ig~14 7Y
FA4 AL EXMER I N1z T (Fig. 28.B), pPRRS9
20 cDNA 319584/ 4 No. 9 Drsa—~vThHiHE
LOED LRI,

ZZ T, BPIZhi- cDNA (1HREESE T X 5 UMtk
ROlER D fosd, 4 GERHMEFE T3 6 ERARER



Fig. 28.

HEEREEEHIPCRE F16%E $15

Identification of insert DNAs cor-
responding to genome dsRNA seg-
ment 9. (A) Insert DNAs, pRRSS-26
(lane 1), pRRS9-41 {(lane 2), pRRS-60
(lane 3), were digested with Ps¢ I and
electrophoresed in 1% agarose gel
together with pRR10 (lane 4). The
figure on the left represent length
in numbers of base pairs. Size mar-
kers were Alu 1 fragments of pBR
322. (B) Digested DNAs were trans-
ferred onto nitrocellulose filter (4 X7
cm), and hybridized with 32P-labled
genome dsRNA segment 9. Lane 1-
3: pRRS 9-26, 41, and 60, respecti-
vely; lane 4: pRRS 10 as control.

Fig.

i

29. Analysis of cleavage sites in pRRS

9 by Sau3A I and Hpa II.
was used as size marker.

pBR 322

AT OF BRI, FORE, 4HEHER
HEEF OB T, Sau 3AL & Hpa 11 OFEHIMALIFE
%L (Fig. 29), 6 BB OF Tix Ava 1 OB#
T B 2 EHER S A i (Fig. 30), £2°C,
pRRS 8-141 41, 900 [f FooiEkest % 4 250 & ¢cDNA
Jr—YDHRTFy b TRy b TV AL E—Y 5V
o TRMNENI 7 v — v T o T, DA cDNA
DR XK 00 HEH CH - 1.

DU EDFERD B IR oS R s L
THIREER R 2 fE L (Fig. 81), TR, &
7 a— v bLIERE R PRRS 9 02 Rixdy 1,100 53

Fig. 30. Analysis of cleavage sites in pRRS9
by Awva 1. Size markers wereBgl
I/Ace I and Alu 1 fragments of pBR
322,
pRRS9-26
pRRS9-41
pRRS9-60
PRRS9-141
PRRS9 58 S s s 2 STS 2 s 3
8 200 200 500 800 1000
Fig. 31. Analysis of cleavage sites in pRRS 9.

The number of nucleotides are in-
dicated below the gene frame. a, h
and s represent of Awva I, Hpa 11
and Sau3A 1 cleavage sites, respe-
ctively.
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FTH ol

4. pRRSY9 DIEHEMIRE

PRRS 9 DIEHEEFNIE, FIREFEC X508 H %
7= MIBmplOiCYy —v s m—=v7rL, di-
deoxy v — 7= v AR » THRE LI, T 5 K
DB EERITEFv—v a vETI-Ty—272 v
A&fTV, Sau 3 AL WiH LW A OO E AT
R LI (Fig. 32), 74 b, pRRS9-26 > Sau
3 AT YW, pRRS9-60 & Sax 3A1 Wif-& Hpa

h
55 S s s 2 sls % s
o 200 400 600 800 1000

n

Fig. 32. Strategy for determining the nu-
cleotide sequence of cloned genome
segment 9. The number of nu-
cleotides are indicated below the
gene frame. The arrows show the
location and direction of nucleotide
sequence determined. a, h and s
represent of Ava I, Hpa 1l and Sau
3 A I cleavage sites respectively.
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Fig. 33. Autoradiograph of a dideoxynucleo-
tide sequencing ladder. Numbers
represent the position of nucleotide
in the gene frame.

II Wth% 75— M 13 mp 19 ® Bam HI, Bam HI-
Pst I, Acc I-Pst | pricy— 77 rn—=v 7452 &
{2 L »T pRRS 9 D& HEFI%HE LI, $F LV

5~end 3'—end
G ATC — CATC =

NN \
T%, T
i 4
G G
Ag G
bg c
G TT

G
TA 8
c .

Fig. 34. Autoradiograph of a dideoxynucleo-
tide sequencing ladder representing
the 5’ and 3’-end. 5’-end sequence
was complementaryto that of genome

RNA.
1N \ 11 1 RIRAIER!
! T T T T
b | 1
e e e e N O e 1
3L 1 1 1
il
i I B 1
T T T T T 1T
— g L ' 1 !
T T TT T TTTT I
3 11 1 1 A\
T I A T L
20(‘) 40(; 506 80(‘] 100(’)

Fig. 35. Distribution of open reading frames
(ORFs)in cloned genome segment 9.
Computer translation of the se-
gquence was performed in all three
reading frames for + and — strand.
The number on the left indicate the
three different reading frames.

¥ : initiation codon, !: termination codon.
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10
NNATAAATCT CGCC

24 34 44 54 64 74
ATGAAGACTGCCTTTGCCAGAGATCCTTTTACAGCTCCTGCTACAGGTACGTACGGAACC
MetLysThrAlaPheAlaArgAspProPheThrAlaProAlaThrGlyThrTyrGlyThr

84 94 104 114 124 134
ATATATGCCTCCAGATCATTGCCCCGACTCTCTATCTCTAAGTTCTTGGAAGATGCAAAT
IleTyrAlaSerArgSerLeuProArglLeuSer]lleSerlLysPhelLeuGluAspAlaAsn

144 154 164 174 184 194
CCAGAAATTTATGAACTATCGAGATATGAAGCGCTCGGAACCAACAGACCCAGCTCAGGG
ProGlulleTyrGluLeuSerArgTyrGluAlaLeuGlyThrAsnArgProSerSerGly

204 214 224 234 244 254
AAGCGAGCAATGCAACCAGCCGTCAGTAAACCAGCTTTACTGGAAACCGTATTCACACTC
LysArgAlaMetGlnProAlavValSerLysProAlalLeuLeuGluThrValPheThrLeu

264 274 284 294 304 314
GATATATGGTACAGAAGGACGAACAACCAGAACATCGGCAATTTAAGAGATTCGGTATCT
AsplleTrpTyrArgArgThrAsnAsnGlnAsnlleGlyAsnLeuArgAspServalSer

324 334 344 354 364 374
CGATTTCTATCTGATGATCGAGTAAGAGAAGCGGTGATGGTGCGACTAGATTTAGACATT
ArgPheLeuSerAspAspArgValArgGluAlavValMetValArgleuAspLeuAsplle

384 394 404 414 424 434
GTTGTCCAGCTAAAAGAATACTGGTTGATAGTTAAAGACAAAGAAGCCCAGACTTTCGCG
ValValGlnLeuLysGluTyrTrpLeulleValLysAspLysGluAlaGlnThrPheAla

444 454 464 474 484 494
GACCGATTGGCCTTTGACTCGCATCTATTTGTCAATCGCGGCGAAAACGCGAATTATGAT
AspArgleuAlaPheAspSerHisLeuPheValAsnArgGlyGluAsnAlaAsnTyrAsp

504 514 524 534 544 . 554
CTTGTAACTCAGACGTTCATTCCGAGTGATGCTTTTCTTAAGGATAACTTTAAGACGGAA
LeuValThrGinThrPhelleProSerAspAlaPheleul.ysAspAsnPheLysThrGlu

564 574 584 594 604 614
GCACTTAAGAAGTTGTTGCTAAGTGTCCAAAACCATACGGGACTAGACGCTGGATTGCAA
AlaLeuLysLysLeulLeul.euServalGlnAsnHisThrGlyLeuAspAlaGlyLeuGln

624 634 644 654 664 674
GGTGATAGTTTGAAAGCGACTTACAACATTGGCCTAGGACATATTCTCGAGGATGAGGCC
GlyAspSerleulLysAlaThrTyrasnlleGlyLeuGlyHisIleLeuGluAspGluAla

684 694 704 714 724 734
CTCCTGTACCGTCAAGGTGTGGCTCTACAACAAATGGCTTTTGCGGAGTTGGAATTAGCT
Leul.euTyrArgGinGlyvValAlalLeuGlnGlnMetAlaPheAlaGlul.euGluLeuAla

744 754 764 774 784 794
AGAGGAGCAGAGAAAGAGGCGTTTCCAGCAACCTTCGATCTAAGCAATAGACCGGCTTGC
ArgGlyAlaGluLysGluAlaPheProAlaThrPheAspLeuSerAsnArgProAlacCys

804 814 824 834 844 854
AACTTGATCCTTAAGCGAACGTGTAAGTGGTATCAACAAACGTTTAAGGATGAGGAGAGA
AsnlLeulleLeuLysArgThrCysLysTrpTyrGinGlnThrPhel.ysAspGluGluArg

864 874 884 894 904 914
AAGGAATTTGCGAAGAGTTTGTGGGTGGATGAGTTTGCCGAGGCTAATTGGAACACAGGT
LysGluPheAlaLysSerLeuTrpValAspGluPheAlaGluAlaAshTrpAsnThrGly

924 934 944 954 964 974
AATTTGTCTTTTGGCTTTTCAACCACATTAAATGTAATTGAGAGATGGCGTTTGACCAGA
Asnl.euSerPheGlyPheSerThrThrLeuAsnVallleGluArgTrpArgl.euThrArg

984 994 1004 1014 1024 1030
TTTTATGTTCATATGTACTCATCTGTGCATATATATTCTCAGAAGGCCTCGGGGTA GGA
PheTyrvalHisMetTyrSerServallisIleTyrSerGlnLysAlaSerGly

1040 1050 1060 1070 1080
AACGCTG GGGATCAAGG TGAATTGAAA TGAGGACTTC TCACCCTCAT GGACATT
1090 1100 1110 1120
CGG CCTCTTCACG GGTGGCACCA GCTTCGGAAT N
Fig. 36. Nucleotide sequence and predicted amino acid sequence of RRSV
genome segment 9 cDNA.
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—vg v VbR 2 v — vk pRRS-141 CH
T, exonuclease III o7 GBI 30 0 CTH - 7o

Y= =V ADS N e ik TM [RE-8%
PAGE T#h »C, skt 1,200~1,500 V ¢ 4~8 T
VW, —80°C TL2~I6BA — F 524 7S5 7k L o7,
Fig. 33 R tOEREMLBLh A -0 7370
LHITH - TERZh 5 Ko 8935EE & 331 HE NS
3 K ~DOEHEBIN L F s & LT E B (Fig. 36 2W#),

584, & No. 9 O WRIMOBEERINE 7514 ~—
TP AT VY 3 VERE s THRE LT, Avbhic” 5
4= —i3, & KOBHE 2 pRRS 9-26 o 5" Kl
T+ 5 AL o Alul/Sauw 3 Al YIBIR Th b, 3
KimO%A pRRS 9-60 3 3’ ORRICHET S 46 HE
X Haelll/Sau 3 AT YWl Ch - 7o £ DR,
5 K Tt 20 DIFFEEF2S, o ¥ KT ILOE
KEFIVPE S (Fig 34), 22T 3 RmoF 1H
B oERETITI Y — 7 = VARIGHEIRT A Lin X »
T120 v IN)tHiishicZ LT
5 KMOBEILEL L 2FBOEEEFI B -V
(NN) o g h, Zhid & Kof 1 &Aook F
vy PHEE Y R ERRE VAT LR D B 5 2%,
TRV S EBHONE D S,

PEOERMSBOhHE Y, & No. 9 O HREE
¥ir 1121 Choteo £ THHEiY 7 4 No. 9 fET
% open reading frame (ORF) 5~z 1, 175
<L CE oMo A b OoERE SR ER L, %
DEC X % initiation codon (ATG) ¥ X O termina-
tion codon (TGA, TAG, TAA) # 1 ooz ¥5
Lishsb B~ 1z (Fig. 35), = D#EE, Fig. 356 o +3
frame @ k 5 g ® ORE BEOH 5tc, =d ORF
AR UTCIER Ly 2 ~ No. 9 o637 & X
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Rapid electroelution of Nucleic
Ana-

Summary

1. Four RDV particles obtained from 10-40%
sucrose density gradient centrifugation.

RDV particles were separated into 4 zones, upp-
er-top (T'1), lov er-top (T 2), upper-bottom (B1), and
lower-bottom (B2), by their sedimentation position
in 10-40% sucrose density gradient centrifugation.
Structure, genome dsRNA, structural protein, and

polymerase activity of the particles were analyzed
and compared each other.

Electron microscopy and 5% PAGE of T1
showed complete loss of genome dsRNA, and disc-
PAGE of T1 showed complete loss of structural
protein No. 1, 3,7 which indicated as a core protein.
Twelve genome dsRNA segments and 9 structural
proteins of RDV were detected in T2, B1 and B2,

even if there are concentration differences of the
components.

T1and T2 had no polymerase activity. Analysis
of Bl and B2 polymerase activity fractionated by
2nd sucrose density gradient centrifugation showed
that B1 had strong correlation with the polymerase
activity than B2. The sedimentation position of
B2 in sucrose density gradient centrifugation was
moved into Bl zone by EDTA treatment.

2. Identification of 5’-terminal nucleotide of
RDV genome dsRNA.

The 5’-terminal nucleotide of RDV genome
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dsRNA was analysed. In order to label the 5/-
terminal of the dsRNA, it was necessary to remove
phosphates of 5-terminal with calf intestinal pho-
sphatase (CIP), and then 5'-terminal nucleotides
labeled with r-%2P. 3P labeled dsSRNA was dige-
sted by RNase P1 and analyzed by two-dimensional
paper chromatography.

A and G were detected by autoradiograph of the
two-dimensional paper chromatography, and the
labeled ratio of radioactivity was 52% (A), 23% (G)
respectively. 1f the 5-terminal of + strand RNA
is cap structure ('mGpppNp---), only one nucleotide
should be detected. It indicated that about one-
half of + strand RNA had no cap structure and
their 5-terminal was labeled. From these results,

the 5-terminal was analyzed as follow;

5/ G (+) 3/

3 =) A5

3. Characterization of RNA polymerase associ-
ated with RRSV.

The RNA polymerase associated with RRSV was

characterized. Activity was optimum at 35-40°C
in 0.1 M Tris-HC! (pH 85) and 6-8 mM MgCl,.
S-Adenosyl-L-methionine stimulated the activity
about 5-6 fold. It was also stimulated in the pre-
sence of chymotrypsin (200 pg/mé).

The molecular weights of RNAs synthesized in
vitro were calculated to be about half those of the
respective genome segments. The synthesized
RNAs hybridized to the genome RNAs, and the
hybrids migrated identically to the genome RNAs
in PAGE. These results indicate that RRSV
particles transcribe full-length copies of the ge-
nome RNAs. The characteristics of the poly-
merase are discussed in relation to those of other

members of the Reoviridae.

4. Size of dsRNA genome segments of RRSV
by electron microscopy.

Molecular weight of genome dsRNA segmects of
RRSV was estimated by electron microscopy. The
segments separated by 5% PAGE were examined
using a cytochrome ¢ method. TMV dsRNA and
RDV dsRNA segment 10 were used as size markers.

Estimated molecular weights of the dsRNA
segments were S.1-2: 248, S.3-4: 243, S.5: 1.80,
S.6:153, S.7:1.29, S.8:1.28 S.9:0.78, S.10:
0.76 X105, respectively. The values of S.1-5 were
in agreement with those previously reported by
PAGE. However, in the case of the S.6-10, the
values were higher than those previously reported
by PAGE. Reliability of sizing of dsRNA by
electron microscopy is discussed.

5. Molecular cloning and nucleotide sequence
of RRSV genome segment 9.

Single-stranded RNA, which was transcribed by
RNA polymerase associated with RRSV, was con-
verted to ¢cDNA and cloned into plasmid pBR 322.
Approximately 1,000 transformants were generated
from 20 xg of transcript RNAs and about 90% of
insert DNAs had 500-1,800 base pairs. Virus spe-
cific DNAs screened by dot blot or southern trans-
fer hybridization, and four cDNA were corre-
sponded to genome dsRNA segment 9. The se-
quence of genome dsRNA segment 9 cDNA was
determined. .

The genome segment 9 ¢cDNA was 1,121 nucle-
otides in length and possessed a open reading
frame that extended 338 codons from the first ATG
codon. The open reading frame encoded a protein
with a predicted Mr of 38,592.



