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Complete Nucleotide Sequence of Rice Dwarf
Virus Segment 10 Transcript
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Hokkaido University 060, Japan)
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Fig. 1. Sequencing strategy of ¢cDNA clones to RDV genome segment 10. The

number of nucleotides is indicated below the top line. Symbols are restric-
tion enzyme cleavage sites of SacI (=), Sau3A (0), Sph I (), Bam HI (»),
Sal I ((J). The arrows indicated orientation of sequence determinated.
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Met- Glu-
CTC + CTT -
Leu- Leu-
GAT + GCA -
Asp- Ala-
TCT » GGT -
Ser- Gly-
CTT - CGA -
Leu- Alg-
GAC - TTA .
Asp- Leu-
ATT » GTG »
Ile- Val-
TTG - AAA -
Leu- Lys-
ATC « TTT :
Ile- Phe-
GTC - ATG -
Val- Met-
ATA - AAA -
Ile- Lys-
GAC - TCA -
Asp- Ser-
GGT - AAG -
Gly- Lys-
CCC - CAA -

Pro- Gln-
Fig. 2.

GTA » GAGC -
Val- Asp-
TGT - GCT -
Cys- Ala-
ATT - AAA -
Ile- Lys-
GGT « GCT -
Gly- Ala-
AAT « TTT -
Asn- Phe-
GCT » GAA -
Ala- Glu~
TTT « GTA -
Phe- Val-
GAC - TTG -
Asp- Leu-
ATC - CCT -
Ile- Pro-
ATC » GGG -
Ile- Gly-
TAC - ATC -
Tyr- Ile-
TAT + GAT -
Tyr- Asp-
AAT - CTG -
Asn- Leu-
AGG - GCT -

Arg- Ala-

5

ACT - GCT - ACG - TTT » GTT - CGG -

Thr- Ala- Thr- Phe- Val- Arg-

CAC - GAA - GGA - CCA - AGT « ATT -

His- Glu- Gly- Pro- Ser- Ile-

AAA - GTC - AAG - CTT - GGT - ACA -

Lys- Val- Lys- Leu- Gly- Thr-

AAT - AAC - ATC - ACC - GAA - GCT

Asn- Asn- Ile~ Thr- Glu- Ala-

GAA -+ AGA - AAG - TCC - GAA - GCC -

Glu- Arg- Llys- Ser- Glu- Ala-

CGT - GAA - TTG - ACT - AGG + GAT -

Arg- Glu- Leu- Thr- Arg- Asp-

ACC - AAG - TCT - GTA - TTG - TTA -

Thr- Lys- Ser- Val- Leu- Leu-

CTA- CCT - TAT - GGA - GTG - ATA -

Leu- Pro- Tyr- Gly- Val- Ile-

GAA - ACT - GCT « TCT + GTC - TTG -

Glu- Thr- Ala- Ser- Val- Leu-

AAC - CAA - AAA - CGA - CCA - TTG »

Asn- Gln- Lys- Arg- Pro- Leu-

GCT + AAA - TCT « TTG + AAT - TGC -

Ala- Lys- Ser- Leu- Asn- Cys-

ACT - TTT - TAT - TAC - TGC - AAT -

Thr- Phe- Tyr- Tyr- Cys- Asn-

ATT - TCA - GTA - TCA - GAC + AAT .

Ile- Ser- Val- Ser- Asp- Asn-

CTC- CTC - TCA - GTG - GGA - GAT -

Leu- Leu- Ser- Val- Gly- Asp-

CTT - CAT

Leu- His

ATT - TCC -

Ile- Ser

CTT « GCT -

Leu- Ala
TTC - TTG
Phe- Lleu
TAT - TTG

Tyr- Leu

.

ACG - CAC -

Thr- His

GGA + GGG -

Gly- Gly
GTG - TGT
Val- Cys
GAC - AAC
Asp- Asn
ACA - GTA
Thr- Val
GAT - TTA
Asp- Leu
TCG -+ TCT

Ser- Ser

.

GAT « TTT -

Asp- Phe

TTA » TGT -

CAT -
His-
AAG -
Lys-
AAT -
Asn-
GCT -
Ala-
GCA -
Ala-
AAG -
Lys-
AAA
Lys-
GCT -
Ala-
GTC -
Val-
GeT -
Ala-
GTT
Val-
GCT -
Ala-

TCT .

-Ser-

TAT -

Leu- Cys- Tyr-

Nucleotide and predicted amino acid sequences of RDV transcript

segment

10 ¢DNA. Terminal

tetra-nucleotides

common

to

GGTAAACTTGCGCCTTTCTGACGAAC
L]

GAG
Glu
1T
Phe
Caa
Gln
AAG
Lys
TCA
Ser
GCC
Ala
AGT
Ser
T17
Phe
CCT
Pro
TTG
Leu
GGT
Gly
TAT
Tyr
AAT
Asn
CAA
Gln



At LB A FER Y 14 ABEEEY 10 Folg KR T 207_

615 GCA+ GCG + CGT + TCA + CTC - CAC + GTT » GCA - GCA - GCT-IAAT-bTAT- ATA - AGG
Ala- Ala- Arg- Ser- Leu- His- Val- Ala- Ala- Ala- Asn- Tyr- Ile- Arg
887 ATA+ TTT - GAC+ CGC + ATG . CCT CCT - GGC -« TTT - CAG - CCG - TCA - AAA - CAC
Ile— Phe- Asp- Arg- Met- Pro- Pro- Gly- Phe- Gln- Pro- Ser- lys- His
897 CTT « TTC« CGT - ATC - ATA« GGT + GTA - CTA - GAT - ATG + GAA - ACT - TTG - AAG
~ Leu- Phe- Arg- Ile- Ile- Gly- Val- Leu- Asp- Met- Glu- Thr- Leu- Lyé
733 ACT + ATG+ GTG+ ACA + TCA - AAC + ATT - GCT + CGT - GAGQ CCA .+ GGC - ATG - TTT
Thr- Met- Val- Thr- Ser- Asn- Ile- Ala- Arg- Glu- Pro- Gly- Met- Phe
TT1 TGT - CAT » GAT » AAT - GTT - AAA - GAT - GTA - CTG - CAC - CGT - AfA- GGT - GTT
Cys- His- Asp- Asn- Val- Lys- Asp- Val- Leu- His- Arg- Ile- Gly- Val
813 TAC - TCT - CCG + AAC + CAC+ CAC+ TTT - TCC - GCA + GTC - ATC -« TTG - TGG « AGG.
Tyr- Ser- Pro- Asn- His- His- Phe- Ser- Ala- Val- Ile- Leu- Trp- Arg
885 (GGG + TGG - GCT - TCC - ACG - TAT - GCA - TAT - ATG - TTT - AAC - CAA - GAA - CAA
Gly- Trp- Ala- Ser- Thr- Tyr- Ala- Tyr- Met- Phe- Asn- Gln- Glu- Gln
€97 TTA - AAT - ATG » CTA - TCA - GGA + ACA - TCT - GGT - TTA - GCT - GGA + GAC - T
Leu- Asn- Met- Leu- Ser- Gly- Thr- Ser- Gly- Leu- Ala- Gly- Asp- Phe
939 GGC+ AAG - TAC + AAA - TTA - ACA - TAT + GGA - TCC + ACT - TTC - GAT + GAA - GGT
Gly- Lys- Tyr- Lys- Leu- Thr- Tyr- Gly- Ser- Thr- Phe- Asp- Glu- Gly
°8t GTT « ATT - CAT - GTG - CAA+ TAT - CAA - TTT - GTT - ACT - CCA - GAA + GTC - GTIC
Val- Ile- His- Val- Gln- Tyr- Gln- Phe- Val- Thr- Pro- Glu- Val- Val
V823CGC - AAG + CGA - AAT - ATA - TAC - CCG + GAT -~ CTG -« TCT - GCC - CTT « AAA - GGC
Arg- Lys- Arg- Asn- Ile- Tyr- Pro- Asp- Leu- Ser- Ala- Leu- Llys- Gly
1965GGC « AGT - TCC - CGCACTGATGATAGTGCTTATCATT*ATCAAAATATTACGGTGGGGTCA
Gly- Ser- Ser
1126 TCACCATCGTGTAATACGTCGACGGATTGGGTGAATTATCCGTCTTGCAACTGCTGAACAACCCAACLC
"98AGTTGATCCCCATGTTCAAAAACTGCCCGAGCTTCCCATAGGGTGGGTTAGAGTCGTGTGCGCACGCCC
‘27“ACTTAGTTCTACTAATGCGTGCCCCCACACTGCGCAGGGATTCTGAT3 |

those of would tumor virus are underlined. | is not homologus
to RDV genome segment 10 sequence reported by OMURA ¢t «l®
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W Ry SEEEFEMOEIEETIO 21T - 1o,

MEEH®

M3 54 T35V —DER

BT T hic ¢cDNA 2 o —» pRDI112, 84, 367
MHHIREEECT cDNA 5% oML M3 ox Yy Yy
VH LY T s u—2 v SR T ot HIREEETY)
Br&iic ¢cDNA %, TAKARA Ligation Kit &>
T DNA £&8RIEZ{T», Hitrey v sk v H T
KIGHE TM109 2B h5A %72, B, ODggy=04~06
275 E T SOB IKfkkih (Difico Bacto toryptone
2 g, Difico Bacto Yeast extract 0.5g, 1M $gib+ + Y
valmé, 1M#ELAY ¥ 4 0.25 mé 2K 100 mé
R, BEREREBAEE L IMEfk7 %>y
&, IMEEE~ 7 %29 sk FhFR1mling 5)
TEZE L oRIBE IM109 % 5,000 rpm, 5 43 o5C0 i
X 0EEL, TBEEGK G5 mMEEH Y v 4, 50
mM kA v v 4, 35 mM ERfE, 45 mM b= v &
v 100 mM g{br v o v 4, 15% ¥ 2 ) i igiBs,
4,000 rpm, 54D OSEEC X O BOEE LK, 1/20
B0 TB #ERCRg L OEERCEG 1, BER
WG, FAUARIBE 1lmé s 3500 Dy AF AR
wak gy VRIMAKFC 05 EBELCE e
L7 DNA #nx, ez 40 5L E&HE L. i,
42°C, 90 BB %, 0.5mé o SOC K jnk 37°C,
NSHESEE, #HAE (M 109 ODssp=0.8~1.0)
200 24, 100 mM IPTG 30 4, 2% X-gal 30 pf %0
%, 4°C B L H LBRKE S 2.5 mé Nz 84
LCHERSEh 7Y - L1,

TS~ DEK

37°C CHEBLIGER Y 7 — 7/ R A HLICERL,
37°C C—WER LR LiF4 20 Bty 2% SDS
3pub 1yl BB EHFE 002% 7us7=/—Tn
-, 002% + v vy T —n, 0% 7Y wa—n) BN
%, 07% 7 # v —2F VEIKE L.
EEBIDRE

ssDNA o #§#&ix, MESSINGY OFikic# PEG-
BibF v U 9 aETTo T,

EEERFIowRE L, TAKARA v —~2xv 2% 5 b
ERAGCAAFA2 Y Fz~V E—~1x—&—) TTo
7o
RNA 5 RIEOEEEINDRE

75 4 7 ~RRIGE AV TEE RNA 0F £F
HRE LIz, Blt, pRDI12 % HIlREE# Sacl & Hind

LI -CYMs, 747 b — 72k B KR EESA T, 8%
FVT77YAT IV vBERKEIT S — B0
Uiz BHLAT 7 4= —iL, ¥/ b BEEYET = —
Yy S LUHIESEEE RS A F ARy Fe — v £ —
1 x— &~k RNA ORARFIZERE LY,

ZRER

A REY A0 RGHET 7 & 10 BOHITRESE U1t
KX b Fig. 1 @i HENC ERERT O BT 54T - 708G
L, pRD112 o 3" Ky IE AT & pRD84 0 5 K
SRR, HEOE KA R - T, 3
Bhi-sa—roel KR, 1321 AN TH -1z

GATC—

RNA sequencing of 5’ end of segment 10
using reverse transcriptase by dideoxy
chain termination method. Hind III-Sac I
fragment was used as a primer and viral
transcripts as a templete. Direct reading
of a minus sense was shown.

Fig. 3.
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A 377hp | G AT C

B 1088bp

C 1109m

D 1249y

E 1273

Fig. 4. Portion of the sequencing ladder showing different sequences
from those reported by OMURA ¢t a/86 Numbers indicate
the position of the nucleotide. Sequences of ¢DNAs made
from both the genome (right) and transcripts (left) were pre-
sented. Reading of the sequence was from either + or —
sense of the ¢cDNA. Different sequences at nucleotides {A)
377, (B) 1088, (C) 1109, (D) 1249, (E) 1273 are marked.
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(Fig. 2), #, 75 4 =—&BTHH LI RNA o
WKLY & pRD112 o> 57 SR 43 o b 5k Bl 7054 <
B THotor &006, pRDIZ Y 7 210K D 57
KD 2 o — v TH D Z & 55 iz -1z (Fig. 3),

WHARUER

HmE e, 4/ & dsRNA X b7 cDNA 7 o
— v pRDb4S DERESNNHREL, A2 o~ a470H
7 A 100 5 M L b 1300 % E ¥ TOHE KA VA
FoZ L xS L), AEEEEY L v {8l a
— >~ pRDI1Z, 84 DSz, pRDS45 DZi &5
BI—F L7z, 1301 B0 3 ik & CORMAINIL,
EOWRED LR UEGEMD X b7z cDNA s o~
pRD367 ZHEEMNT L 7oh’, 1304 FH oML C B
ELToie A Lis, Bl 4 25 H6 Y 4 v R 435
7/ 10 Fex 132V X pinh, 5 Admab 27 F
Ho AUG #Btha ¥ v &+ 54+ 1087 E B D UAA
T 20RVERFUE AR, TR K oxY
RTIF Vo~ FF2LHEM XN, F2THBOBM
A3 F vin KOZAKYD D RIE T 2 “M” L OTH o
Too O OEILENE, OMURAS 2348 Loirifiy /
£ 10 T OMEHLEY ) & L LT 3 APFCEIR, 2 A5 O
AP B A (Figs. 2, 4, LmL, ShbOgis
1 AP R CTET 3 AR OIRREE TH v, Lo
L7/ R co LRz r v 3THFHTH 0L
RICL > THERIND T 2 /i d{bidier-to, o
DT EME, FU A 2FFEHY 12T L7 2 /8
DI HHD 7o 57T RNA 0% i T 5%
TREEA R S e, M, 1 238y 4 v 2 & [F U Y
VA ANZADY T S v —7 1 Z)ET % wound tumor
virus D4pfiiy 7 & 12 FOKIESD &t s L 5
HKIMOBRD 4 ik & 3 K 0 & o 4 R OKIFH
ZREACTH e ity bbb vay 402
CHT I =D AR ) 2002 DI RE X
NTCDHEEASH D & B s, X, v AL 2D%45}
iy 7 4 b BRI R S W BRI+ 5 0
PEEPETHLERDH D & Bk B,

i ] T

1. pRDI12, pRD84, pRD367 D% 7 1 — v &Ik
BERETUM, M1 7 7 —oD# ) Y v —#ifze DNA
FERIGELT - 72, KB IM109 2B X w10,

2. MI37 5 —v, 77 a—vpb PEGHELS
YU AT LD ssDNA ARSELL, SEILESIMNT oo S50

CHF AF v Fa—v E—31 53— 3 —EL 0
TSRS N A AT o 7ok i BRI 7 B — ¥ D&KL
BEoWE 1321 e » 1o,

3. pRDI112 DUIREESE Hind 11-Sac I W)y %7 5
A7 =T A AEHEY A0 25 7 MEEEDOLEH
LR 7 S BN~ S A ey IR NI Y T
FlE pRD11Z o 5 Fl OB HETIAF U CH » 1z
i, pRD112 3.5 K D B ) D —EL B 235 0 cDNA
BHA T,

4 A ZEY AR Y ARGEWI0OE L, b A
b 2THR B AUG 25 1087 EHD UAA ¢
D—DOFRFR AL, BREDOS F R BK
R,

5 GlEPE SN BT 2 o 10 BB,
OMURA BT & » TEBRICH G &5 M Fo gy 3
WAL, TORDO—DILT I/ BEEERER TH - 1205,
FERXNh D7 3 /B e o Tc, X, RUKHY
FOANZRDY T S v—T 1 E <+ 5H wound tumor
virus D53/ & 12 FOEI RN & L L g g 5
ROt 8 K 4 R ORI X h TV,

50 B X\
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Summary

Plasmids which have ¢cDNA of RDV segment
10, pRD84, pRDI112, pRD367 were digested with

restriction endonucleases and subcloned to M13
phage for nucleotide sequencing. Subcloned pha-
ges were sequenced by dideoxy chain terminater
method. RDV segment 10 transcript was 1321
nucleotides and had a long open reading frame
started from the first AUG codon to 1087th UAA.
It was found that the previous sequencing of the
segment? missed C residue at the position of
1304th nucleotide. The other sequence of RDV
segment 10 reported by OMURA et al® had 4
different nuclectides in down stream of the open
reading frame and one nucleotide change in the
open reading frame with no change of amino acid.
First and last 4 nucleotides were identical to
wound tumor virus genome segment 12 which
belongs to the same plant reovirus subgroup 1.



