£ 4 T 1 5 R 12(3):361~366,1996
Chinese Journal of  Bistechnology

KIBREEREE 11 SHH>EHEFF
FO2m85E B B THEE A M

H % 2 %" & B Hak HER

(EERIBRAYERTHELATRE bFAFLableel Jb5 100870

KRG % (Rice Dwarf Virus-RDV) I"E4 M FHE. BERFHIHK, BRKBMARE
Hu ey, BERABREWEBRE2—, d&EDEERK, RDV BEFRBHIRERD (Re-
oviridae) MY FHIARHIR (Phytoreovirus) MR, HMEE T ER 700m, % 20 Mk, HRE
IFEEEDY, BRI . CEHREATHBRRYE (Nephotettiz cincticeps) B Y6 1 8 - ( Resitia
dorsalis) AN RAGIE B RS, R K BEBBEGEK . RDV B M th 12 %504 DNA K BEM,
Bt RNA1Z (S12) LU, HABS—THABERES - HRIDBRELE. Hd RNAZ (S f15 (S5) HiB
SMNESMEE L, RNAS (S8) WBHNEMFEA, RNAL (S1), RNA3 (S3) #1RNA7 (S7) S0
(core> EH, RNA4, 6, 9, 10, 11, 12 {54, S6, S9, S10, SI11, S12) HFIEEWE [0,

CKBRREWTREESRETY, EAX RDV &M TR RFFINH, TRIEN RDV
BAERHNBAWAER TR, AHTREAKEEER, E8KBERR. RNLHE A 1988 EL%
SRR T RDVSL, S2. S3, S477, S5, 6, 7, gUo~m_ 9un_ 1008 11 f1 1209 BHE M. &
MRS EEAS TIEWRE.

1 HeRE
1.1 #HE

RDV JRfEH H AR & M 2K K Bs Y H A 344, cDNA & H &, Taq DNA X458,
BAABUR pBluescript, Z{EW E. coli DH5a, DNA FFI4HEM A, BEBH «P-dATP 4BH Y
Promega. Biolab, PharmaelaiFﬂDupont e .

PCR 3141 Hdtho- 2B 4 TR T & L.

S8l 5'GGGGGATCCGGTAAATGAGTGGAACTTAC &

BamHI

35l#1 Y ATCATATATGAGTGGGTG 3
1.2 Hi&

12,1 SAHMSRAL. BEBHBHMGSTHETMEESBRBEKEOE TR REH. Wl
RETTHRZHTRED”, BRI, INERUIE, B U8B IE B4R B W (0. 1mol /L
BERENE, pHE. 8, § 0. 0lmol/L K MED THSIK, REBLCEREFHEFHERK, LEE
BRI 000 YIE, BEFHAREERCH— kST EER.La s,

1.2.2 NERNA R WERAEAH K HLEREASIEER, %Fﬁfﬁﬁ?ﬁ#*m}\%wfﬂmfﬂﬁﬁ,
S5'CIRIE Smin, ki, RO, HAMNMGHE K, ZHEBRRAEHS, ZBAR, 71 2% 5EE
BERE LAY ES S11, Rtk , BEIAEE RNA 2 DMSO 24, Z BRI, WT X RNAase EHE KRS,

AWRBEFHE 63 KB FERFA TRYHHMIFE (863-101),
« BEEESR, ,
HAILTF 1994 4F 12 A 2 AugEl,
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1-2.3 <DNA §R B PCR I . W pg BEHLATHEHRNA BT SSRMFH I ERIYE 201
(20pmol/LY #ZE 70C TR K, WA INTP, AMV ZHEE. O DNA H—&8, (DNA B 4A5MH
H R PCR AT M. 7E 1005 5 2 R R &F 10X PCR B/ 1041, 20pmol/L 5145 5ul,
2. smmol/L dNTP 4], 100%DMSO 4ul, %4 cDNA 2ul, 2.5 #{i Tag DNA polymerase, §H%
{4 94°CAHE 40s, S4CIR K 90s, 70T 120s, T a5 T EE.
1.2.4 BEWHEEFASF. P H™9% T4 DNA Polymerase 3bF, J§ 1+ 1 B Hie, 2B
fa, BFREKR, 5 EcoRV UF ) BS #hiki%#, #{L E. coli DHSe, B BFIERE Anpicilin (X-
gal/IPTG) fiifs, AMEREREEA THBY LS, BEBWEEHITEREHNAT. DNA F7
P F H Sanger MR EE, FE DNA #14£ R PEG &i{k 248,
1.2.5 DNA [F5U 5047 F0F 4 8. 5 B HITACHI SOFTWARE ENGINEERING CO. LTD1990 &
DNASIS & {F.,
2 B R
2.1 HEMSEF RNA (IR f04 2

RDV S EAFOLE B ETEBRN, E55 70nm, ML HEE LR PHEEE U RNA, 7
123 (R R SRR BE R LR AT 0K 47 B, 12 %k RNA TTRUA WAL o 44, U 9 &%, EF&H RD-
VS #4r. _
2.2 RDV 11 ¢DNA $38 58 PCR 58

HRBECEENHFHTHRAESIIASEA
&AL STERE S MET(H, ST YIRS A B0
F 1-2Int £ 1018-1036nt, RDVSL1 B 4% RNA %
DMSO A5 )5, & cDNA $B—4%, 4 PCR ¥ 4%
RE—FHFAURBROTHERE D, -
WEYH 1. 1kb, 5 RDV 811 3 4E RNA K /M AT,
2.3 FEFAHNER. EERFTHE

PCR 4% ks, fik, RIS EETH S1L
PR B BT IR AT RS L R R B, P Bl b
PEEAFTE, Sal 1. Xbal fiEESH, HIFEME
A Ace | (V& (B 1), ZEE® HHTE 20,
BT B R IRE RS0 S FF R E 2,

kb
4.0
3.0
2.0

1.8

1 RDV 81l PCR E¥IHIS SRR ES
RDVS11 eDNA B 21 15 47 A% 55 477 fE) 3

RDV H BB S3 B4 S10 dy 1036 P28 R, loAcc 1 +Pst [, 2.Bg T +Pst 1, 3. Bgl 1 +Hind 2
e RDV HAFITHEABRN & 2/ 31 oL, &k 4. Ace 1, 5.BaemH I, §. RDYS11 PCR 4
ES T BB F AT 588—~618nt. S HARF 7.DNA Marker (1kb DNA ladder)

RASIL AL KB FBEFIRERE N 90-8%.
RDVSL] AR EREH 567 M HE, f0— 1 h 101 EEBARNET (E D, 478
21kDa, 5 RDV H#4 B4 S11 ABR# ORF HBHECEHEMRKE LREXY 05.2%.
HIESSEA WTV (Wound tumor virus-WTV) $12 SILHI7E EA s, BE @ BpAT
LA 26 40 RTRRYE (B 34>, ST, BETAELNEAEBFFIFE 70 PAEMK (120~18%a) &
i 3 £} (Parac}nmes aﬂgulosus) *ﬁbﬁﬁfﬂq’”ﬁﬁg Hl i —R/ & F5] (180~249aa) 7 28. 2% A B
¥ (X 3By, H 103 %ﬁg@é (85-187aa) 5 EEWHF (Bluetongue Virus) 10 5 BHEH B IL
(VP6) T — MG BB IFH] (3-106) aa 47 21. 2% AIAIEYE (&) 3C), VP6 N IE iR d 3% .0 d — 4~ /h
Har.
3 W
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GG TAR
TIC GTT
TTT ATT
ATG RARA
TTG GTA
CAC AGH
ATA CAC
TTh CGG
GRA GCC
ARG TCC
TCA TCC
TIG AGT

SGC TTG
GGA CTC
ATG AGG
CTC AAT
CGT CAT
TGA CTT
GAA GTC
TRG CCG
GAG CCT

GAR GCC

HEEER.

ATG

GGC

GCT

AAT

GAT

AAT

AGG

GGT

GGC
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P
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E

TCT
5

CTA
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ATT

GTC
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[& 2

AGT
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TTT
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T

TCT
54

AGA
R

GAC
D

CAT
TCT
GAT
TCA
AGT
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CAG
CoG
cce

ARC

_ RDV HERE4 RS SIL ARBEEREFE SRS SN S LR

FfISTREZIH RDV 45 11 B R B, MAT G T AMGES TS5 R0 H 10360t 285, 5 H AR
WARF A, FEES 90.8%, WHERTHAT ORF Filfd 3nt, 8083544 TF 3RS ER
588~618nt, ] RNA ZHREMTH, 300 RNA “HEMBWT A, RDV & KBS R0
iR FBIFF], T RDV 511 ORF TR EFK, H21 46.4% . RDV $ 12 § KB S12, BI0RE%EHE,
EAMERE, kSRRl — S0 R BT B2 ORE M4 BB E AR — B
- (1086nt), A RDVS12 ZF FHH —EER, MU AP EEARY, FEFR HERENEEK, F
BHEEREEA, T HEERAE 96%~99% 9", T RDVS11 dEERSEH S RSB BBRTH
BMERRS, ST 31 HERNER, ARNERTRGNRHFHLEEERAREYIESE T4
HENEX., EWrEhAmEaAR RE WTV., RGDV (Rice Gall Dwarf Virus- RGDV), RDV f£H
HXHE RNA i FFI R R RRTFH Y, RIOHFM S FRGFRRFI QB XRESFERN
GGUAAA-UGAU3) . KW EERFH RSN FFITTHRE RSN REW. FREE Mk

GGA ACA TTA CCC

G

CARA
Q
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D
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K

TGT
C

Fotale
GGT
TTA
TCG
§

BARM
K

ARG
K

AGT
s
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T
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v
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R
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v
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R
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3l

TTC
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GGG
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L

TTG
L
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AGA
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TTG
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AAR

GCC

a

ARR

TTG

ATC

CTT

CAR

CAT

GTA

GTC

GAA

TCA

P

GCT
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TTA
L

ACT
T

GAR
E

GCC

GTT

ACG

AAT
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AAT

TGA

ATC
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CTC
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TAT

GGC

ARC

TAT

TAT

TTG
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GAT

CTT
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TTT
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cce
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ATG
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ATT

GTG

TTG
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ARG

Tee

fe el

ATA
TAG
BAAG
TAT
TTA
BTG
GGC
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TGG

AT

ATG

AR

AAT

TGT

ATT

TAT
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TCh
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GTC
A
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AGT
GCG
GAC
AAT
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14

95
30

143
46
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C A) A MSGTLPLAMTASESFVGMQVLAQDKEVKATFIA-—LDR.KLPANLKVPYM 47
S B S S S-S i,
b NNSTRCTRALPRTEINPNSMSNKESNVALQTLRVTKDMK DFLSHRIVGEPPANIKIEYQ 59

KNAKYRTCI CPSSNHLVDDCVCEDVI IAYTAHRNNP;VAALLYSDGN‘VIHRSGTLKPKSQN 107

KIHRYRTCVCPSTGHI SELCPSGDLILSLGAHRNVIAAATVYDWKNKIK TTSKAGTSS 119

T oW

a RFDLRGFLTSVNPGESSKAEAGTSKSTQKAYDRKDKSPSKGKNSKKGGKKSSSERKRKEY 167
b TLSSLGI.SGFQKPKIéiél%l:]I:KKTMFSKQNNSTNESDESGGEEGSSLNDLPK:DLINAIMEL 179
4 SSNSETDLSSDSDANTRKSKRK 189
b ASQGRNNSKGKGKRGGKR 197

[B) a SDGN'VIHRSGTLKPKSQNRFDIRGFLTSVNPGESSKAEAGTSKSTQKAYDRKDKSPSKGK 149
c MWMMMKWWPMSPW 210

a N- SKKGGKKSSSERKRKEYSSNSETDLSSDSDANTRKSKRK 189
c KPAKKSPKKKKAKRSPK~-KAKKAAGKRKPAAKKARRSPRKAGKRRS PKK.A.RK 261
£ C)Y a CICPSSN‘HI.VDDCVCED‘.’II}\YTAHRNNBVAALLYSDGNVIHRSGTLK.‘PKSQNRFDLRGF 114
Xz ) S T e

HSMILLAPGDVIK.RSSEELKQRQIQINLVDW 3z

LTSVNPGESSKAEBGTSKS-TQKAYDRKDKSPSKGKNSIG{GGKKSSSERKRKEYSSNSET A3

..........................................

d }IESEGGKEDKTEPKEESmGSKDGEGRN‘RRBARRKRAGKETKDAECDRRIHTRVGSGSG 92
a 'DLSSDSDANTRKSKRK 189
d TKGSGERANENAN'RGDGKVGGGGGDADAGVGRTG'I‘NGGRWVVLTEE IARRIESKYGTEID 152

B3 RDVS11 #[EHZ5 Y ORF MK LY WTVSi2 ORF HBSEk.
EREAGREEN H RESHNE VP B S EERAEEH
a. RDV & [H 245 B S11 H Bt ORF S 5 IK#0 B 28 E 7
b. WIVS12 ORF RGE A EEERERN
e, MMM MEAES HL BSEERER
A EERE Voo B EERE

S AH—AFEMEBER, & 5 FMH FAIF % ST REEDT (AUG), 4 I7E 6~8nt 1
30~32nt, $HK # ORF (6~572nt) 4T 189 KB (& 2. DT & 21kDa, 18 IE Kozak {RSFREFD
(E—3RM+4 HEH—TES), H— AUG (6~86nt) FRESHAMBIEFER, HE =4 AUG (30
~32nt) FFH Kozak R5FFF. F4EFRRERE, 24K DNA HRFWERBE TU S RHRE
Bk, BYE—A AUG R4 ERTH, KUBZEEEE, RESIE =Y, 54 AUG 4
il R, AP BIR AR, TTREENED S 1nt BIFEE . A Ur vive) XFEHTHEE
FEIFFER . NI Kozak {HRY, AUG HIGFHE Cap 13 100t dR SR B HE 105 TEAZIRE,
RS — P AUG HBIREF K, ENELT 6~8nt.

SRR EE RN WTVfﬂIRDV HEFMARAHR . SRESREBRFARAEEBRR.
HPUFHREEILTERE B2 AH —— R RDVS4-WTVS4, RDVS5-WTVS5, RDVS?-
WTVS7, RDVS8-WTVS8, RDVSS-WTVS1L fl RDVSI0-WTVSI0, BIIMSE R R Bﬁ RDVS11
WIVS1z ZREERFIKFEERENRESE, H N K 0~8laa 2 FFE FEEE L 39. 8%, RDVS1L
M WTVS12 R FMHE KA SERBE (K 34), EHLY RDV ARYTRELRNLSFRS S11 4
BEAMERMEBDR, AP RDVSIL 5 WTVS12 ThEE MU ERBELEHWER.
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RDVS1l & K SR MA P AED H1 5 BEH EEE, FAEHAE RDVSIL# 120~
189aa &5 H1 #7 180~248aa, BIF 70 T HEH, FEREN 28.2% (F 31). F RDVS11 i, X—
BEHARHERNEAE (o, ESHEEEE, ROVSLI G BRE R RRNERAEEERSH
e R MRS BRI D B AW RAREEA, o HL R, I BRAESHEESE
B, AMESHE-REERY, THEE—-ZFRFKEMHES DNA 555, B (basic);-Pro- (basic),
fiF 175~179aa, (basic),-Ser-Pro- (basic), HH¥ 5%, 45| (basic), fif F 190~195aa. 201~ 206aa.
210~~215aa, 231 ~236aa, 240~ 245aa, Ala-Lys-Pro-Ala 4} B {2 F 185~ 189, 196~ 2007 , T X DNA
EEEMFIHEL A RDVSH Fi o LR, HI R aA SRl —RUR 2 MW ED, HEAF
EEEREARAHEM, HF 5ROV ARENIBLFF, EELRSEAQR,. DNA SEABAEHER T
REZEEM. B, RDVS1L #IBH £S5 BTVSI0 SR EHK (VPs) hE—En AEE, RESA
& RDVS11 i 85~187aa 55 VP6 ¥ 3~106aa, 55 103 PEER, FEH S 21.2% (B IC)., VPs &
BTV #.LEAP—T AR, §BTV HAHA44EL, VP HESBARBMRE. 1LY VPs ERE
BArRE RNA &Y, RDVSIL HiBE RN LTS 11 fl VPs I 118 358 F 7 047 B 3 & 42 85
FEFRAKEIR, RDVSU FIBEK C-HMFAtt, S5 ESHIAEHUR VPe BB FR B, 9 S11
HMEATBE—F RNAZSER. XEFH T3 H gel retardation #1 gel shifr & EW FHE ML
B,

§ :Wwwndllh.ﬁ.uém-,.ﬂ,,,,,m,ﬂ,w .m.miunuflmmzﬂﬂ|mmum‘WIMWM’MWM!W“"|N|UHMIMI%..._._f

B4 RDV FERRS WY EE M S11 575 E &1 0 8 M RUT IR K5 i
B oo fFFEERSWOEELE, RUESUMI 8 B/NERZNEMER R Y.
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Nucleotide Sequence of Rice Dwarf Virus Genome Segment
S11 and Function Analysis of S11 Encoded-protein

Xiao Jin LiYi Quan Sheng Gu Hongya Chen Zhangliang

(The National Laboratory of Protein Engineering and Plant Genetic Engineering .
College of Life Sciences, Peking University, Beijing 100871)

Abstract The cDNA of Rice Dwarf Virus (RDV) Fujian isolate genome segment $11
was synthesized and a.mplified by polymerase chain reaction (PCR). The PCR product
was cloned into pBluescript M13(—). The complete nucleotide sequence of RDV genome
segment S11 was determined. S11 is 1036 nucleotide in length and contains a single large
open reading frame (ORF) which begins with the first AUG codon(6 to 8nt) and extends
to 567nt. encoding a polypeptide with 189 amino acids in length., This fragment has
90. 8% identity in nucleotide sequence and 95.2% in amino acid sequence with RDV
Japanese strain S11. The segment S11 of Fujian isolate lacks 31 nucleotide downstream
of the ORF comparéd with the RDV Japanese isolate S11. Amino acid sequences compa
rision of protein encoded by RDVS11 and WTVS12 shown 26. 4% homology. It was sug-
gested that RDV 811 encode a nonstructural protein. Amino acid sequence comparisons
of protein encoded by RDV genomic segment 11 with histone H1 protein in sea urchin
and VP6 of Blue tongue virus (BTV) have shown significant homology among these
three proteins. Hydrophobicity analysis found that the carboxyl-terminal of protein en-
coded by RDV genomic segment 11 is highly hydrophilic. Taking all of these results in
consideration, S11 encoding protein might he a RNA-binding protein.

Key words Rice Dwarf Virus, segment 11, sequence analysis, RNA-binding protein
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