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First Report of Soybean Dwarf Virus on Soybean (Glycine max) in Korea
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In year 2003, a soybean (Glycine max) sample showing severe dwarfing symptom was collected from a farm-
ers' field in Cheongsong in Korea. The results from the diagnosis of the sample by RT-PCR revealed that it
was infected by Soybean dwarf virus (SbDV), SbDV-L81. This study could be the first report of the occurrence
of the virus in Korea. To further characterize the virus, the partial nucleotide sequence of the genomic RNA
of SbDV-L81 was determined by RT-PCR using species-specific primers. The sequences were analyzed and
subsequently compared to previously characterized strains of SbDV based on the pattern of symptom expres-
sion and vector specificities. The intergenic region between ORF 2 and 3 and the coding regions of ORF 2, 3
and 4 were relatively similar to those of dwarfing strains (SbDV-DS and DP) rather than those of yellowing
strains (SbDV-YS and YP). Likewise, the result from the analysis of 5'-half of the coding region of ORFS5 indi-
cated that SbDV-L81 was closely related to strains (SbDV-YP and DP) transmitted by Acyrthosiphon pisum.
These data from the natural symptom and the comparisons of five regions of nucleotide sequences of SbDV
suggested that SbDV-L81 might be closely related SbDV-DP.
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F1E ol & 2 (Soybean dwarf virus, SbDV)E 19521
Y& EEAe] FolM AF AS Ao HAEGo
™ (Tamada 5, 1969), Z X9 F it 423 9=
Tt Tamada, 1973). SbDVE EFE4 22 Luteoviridae
of &3&lH, & 7} positive-sense RNAS ¥ 312 e
2174 oF 26 nm9] 18 vlo]eio|t}, SbDVS| Australian
wE5E 5709 ORFE 7HJ 5,861 wEE| Qe =5
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’d=loy QdtH(Rathjen 5, 1994). ORF 13} 2= EA|9} &
de deido] IEHo] 9lon, ORF 32 sy,
ORF 4= o5} #dd @¥d, 223 ORF 5= ORF
39] readthrough ¥ &o] F=5o] QJtH(Rathjen 5, 1994).
ORF 3, ORF 4, 71283 ORF 5% subgenomic RNA1¢] 2
ol W& Frh(Rathjen 5, 1994; Yamagishi &, 2003). 3"%
© 220 wEHLECE FVIMEE TFEa JdE e
subgenomic RNAT genomic RNAS} ORF 3, ORF 4, —L
22 ORF 59} #HE subgenomic RNASF B=3L A7)
o vepbe B}k B2 o] HH =], o] 2 subgenomic
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RNAT SbDV Zd el o d3hg d9ddles o=
AZL A THYamagishi 5, 2003).

SbDVE Fellx o] B JYE wi7fF SolAel u
g} 47FX1(YS, YP, DS, DP) A5 o2 ERHErh WA
FHoZ E o, YS YP A5 FolA &8 (yellowing)
F4e Yo7, DS DP AT Y& (dwarfing) 4
<€ doZiti(Tamada, 1973, 1975; Damsteegt %, 1990;
Mikoshiba 5, 1991; Honda &, 1999). 233 oj7}&
ojd ZHoz E uf, YS9} DS AES AEFFdAR
(Aulacorthum solani)®) 213} AI=™, YPS} DP 741
A5 FAR D E(Acyrthosiphon pisum)¥ &2 o
Nearctaphis bakerioll <18} HEETHTamada, 1975; Mlkoshlba

o r[o m{n J(m

S, 1991; Honda , 1999). oI5 SoDVel AT SE U
Bz uto| X zhzb A4 g B x obAe ¥ QT Mikoshiba

%=, 1995).
SbDV 4 AFe] AA A71ME vl A ORF 59} 5
% Auts A9 YR dqeiMe e Hadde v

Bhl= Alg7E &, 23574E Yehle Ysek YP 2

A A% 244 dedlE DSS DP7 ME 58 AF
& YeEPATH(Terauchi 5, 2001). ORF 5¢] 5% Ayt 4
¢l YS9 DS 22 9%
2 YPS} DP7} ME £ A5A4E
#do] rH(Terauchi

fe ADFFARE FIAE
SRR

Geo] alE Soldn B

olEY - ol -

A - BAA - el - ok

JE

T, 200D). ol A7IME 59L& ©183k ORF 59 5
z AW GY)N % So8 TRuE a93
& A& subgenomic RNA 9714¥€S EE3= noncoding
FYellx WA Fojd Z2EE Azste] 4712 AlES
& = dot-blot hybridization ¥ S shetalRth
(Yamagishi 5, 2006).

FollMs AAHLZ oF 30F ool ulolziart 2
AT ArhDemski 5, 1989). 1Y FujolM = F
of BYste vlolaie] T AT Ave I3 A
St or, AF7A 3%9 vl &, Soybean mosaic
virus, Alfalfa mosaic virus, Soybean stunt virus(Cucumber
FEwrol 7185 g MoltKCho
5, 1975; Lee 5, 1980, 1985; S+ &8 2|83, 2004).
SEle o= 3 2Ed dAsks Htojelie] £ - F
Al A A7E 2003%151 AF7HA] FskaL 9o,
B =FoMe A AYGdX AZE FolM ZE€E SV
o Hzx SRR AIIME E4 712 o] uloly

28] E4o) skl BETA ST},

3¢

mosaic virus®Z £

vtejg & FEF. 20039 A AF9 & EAFg.
1AM 43 9% A4S Bole F(Fig 1B)LZHH

Fig. 1. Landscape of the soybean field infested by Soybean dwarf virus (SbDV) in Cheongsong and three samples collected in this field.
A: Soybean field naturally infected with SbDV, B: Symptom of SbDV, C and D: Symptoms of Soybean mosaic virus (SMV).
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Table 1. Primers used in this study
Primers Sequence Length Position”
SbD-N10 CGTTGGGAAAGGAAATGAGGTAGT 24 1432-1455
SbD-N20 TGGGGGTAGAAGCACTCC 18 1929-1946
SbD-N21 GATAATAGGTTGAGTTATTGGGAG 24 2630-2653
SbD-N30 TCTGTGTCGCTACCAATACTT 21 2798-2818
SbD-N31 GAGTATGGTCGCGGTTAGCA 20 3031-3050
SbD-N40 GGCCTCTTCCACCTCGTCA 19 3379-3397
SbD-C10 ATTCCATCTTTCTCGACTACTTG 23 4154-4176
SbD-Cl11 CTGGTCTTCACTGGTATCATGCCA 24 3524-3547
SbD-C12 GTGTGAGCCTTGCCTGATCCT 21 3205-3225
SbD-C20 TTTGAAAGTATTGGTAGCGACACA 24 2800-2823
SbD-C30 TTCAATCTGCATGTCAAACC 20 2265-2284
SbD-C40 AAATCTGCTCGCATCAACACCTAT 24 1895-1918

“The positions of the nucleotides on the SEDV-YS (Genbank AB038147) in each primer.

SbDV7F RT-PCR F&o.2 H& =t
e %’—oﬂ*ﬁ &% SbDV £2]5(SbDV-L81)
Aol Yo BHL AASHT
SbDVE RT-PCRE ZIw3}7] ¢35l
GenbankZ 78 | F7kA] &2zl SbDV 47FA] AlE<] &
714 B(YS; AB038147, YP; AB038148, DS; AB038149,
DP; AB038150)F EUlZ FEH7IMES &4t} 1
23 o]l FEFLDIINE L 22 luteovirus Z(genus)2]
Potato leafroll virus(PLRV)2} Barley yellow dwarf virus
(BarYDV) AZE A7 Mg vlusl] Eolz] gAE
Al st T8 mato|w & A A TH(Table 1). oF2#
SbDVe} #A F3 ZhEe) WAliskE 135 vlolelk, Alfalfa
mosaic virus, Bean common mosaic virus, Bean pod
mottle virus, Bean yellow mosaic virus, Broad bean wilt
virus 2, Cowpea chlorotic mottle virus, Cowpea mosaic
virus, Cowpea mottle virus, Cowpea severe mosaic Virus,
Cucumber mosaic virus, Soybean mosaic virus, Tobacco
ringspot virus, L83l Tobacco streak virus A RT-
PCRE &3l HYAE A5 sk

ZAA RNA ¥2] @ RT-PCR 7. 4EH 100 mge
ZHE Trizol &9 (Invitrogen Co.)& ©|-8-3}o] A|FA} 2]
el met Bttt A3 RNAE HEFHoZ 50w
o] RNase-free 579 = RT-PCR| AH&-313it). RT-
PCR2 9 Z#AHReverse transcription)?} 538 49k
& Z7F AAEITE AN HA RNA 05/, o
$2~E @ (downstream) Z2}Fo] 12.5 pmole, AMV & A}

R4 (Roche Co.) 9U, Z2]2 RNase inhibitor(Roche Co.)
20 UE #@7ist 92AEH (50 mM Tris-HCL, 50 mM KCl,
10 mM MgCl, 10 mM DTT, 0.5 mM Spermidine, 2 mM

dNTP) 5 W& 42°ColA 3027+ A elstact S8EAA
AR (PCR)S FAAHE 5 pjol]l @ 2=E ¥ (upstream)
Zgo]w| 12.5 pmole, Z8]3 Taq DNA polymerase(Roche
Co.) 2.5 UE #7}g PCR €54 (10 mM Tris-HCI, 50 mM
KCI) 25 plZ 94°C 45%, 55°C 60%, 72°C 902 % 353
ZZAZth RT-PCR 422 0.5X TBEE ©]&3l 1% o}
7122 AdA glstt

ShDV ¢DNA 4 2 97149 4. SbDV H71A
& A8 st HFE AEAZFE 3 A
RNASH & Fo|H o2 HAG Zeto] g o]83l¢] Table
29} 7+o =mglolm) x¥o 7 RT-PCRS #3833ttt A4
® 47+ ¢cDNA®= QIAquick gel extraction kit(QIAGEN
Co)E ©o]&3te HAect. FA g cDNAE= DTCS

Table 2. RT-PCR primer pairs for cDNA synthesis of Soybean
dwarf virus

Primer pairs Product size
Downstream Upstream (bp)
SbD-C40 SbD-N10 487
SbD-C30 SbD-N10 853
SbD-C20 SbD-N10 1392
SbD-C30 SbD-N20 356
SbD-C20 SbD-N20 895
SbD-C12 SbD-N21 596
Sbb-C11 SbD-N21 918
SbD-C10 SbD-N30 1379
SbD-C12 SbD-N31 195
SbD-C11 SbD-N31 517
SbD-C10 SbD-N40 798
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sequencing kittBECKMAN COULTER Co.)E o]&3} ORF(open reading frame)ol| 71%3ke] 571K Qo= o}
cycle sequencingdlH o™, A2k Wol wel A A3 4F o] 7] BaE SbDV A5 vl aEA 3 vh(Fig.
2 CEQ 8000(BECKMAN COULTER Co.)& o83l  3). 971M 8 &A= LaserGene ZE 13 (Version 1.02,
FNAEES AARsATE ZAHE F71M4EL ShDve DNASTAR Inc.)& AHE-3FS T}

---ORFZ —
CTACCTTACAAGAACATACCAGGAATCTTCTCTAATCTTGATTATTTCCGCAARTCTATTGTGGACAAGGTTGGTTGTCCCAGGACGTTC 90
L P Y KNTI PG I F S NIL DY F R XK S I VDI KV G C PR T F
TCCCCTGAAGAACTTGCAGCGACGTATCACTCTGGTAAGAGRACGTTCTATAATGCTGCTGTTCAAAGCCTTAAACGTAAGGCTGTTGAG 180
S P E EL A AT YH S G KRT L ¥ NAA AUV Q S L KR KA V E
AGGAGTGACGCGAATGTGACAGCTTTCCTTAAGATGGAGAAGCATCTTATGTGTAAGAAGATAGCACCCAGGTTGATATGTCCCCGCAAC 270
R s bA NV TATFULKMEI KH L M CZKIKTI AP RTILTIUCUPR RN
ARAAGATATAATGTTGAATTGGGACGTCGATTGAARATCCAATGAGAAGAAATTCATGCATGCAATCGACTCAACTTTTGATTCCCCAACT 360
K R Y NV EL GRRUILI K S NZE KKVFMHATID ST F D S P T
GTATTAAGTGGATATGACAGTTTTAAAGT TGGGAAGATAATAGCCAATAAATGGTCGAAATTTARACGACCAGTTGCARATAGGTGTTGAT 450
vV 1. s GY D S F KV G K I I A NI KW S KU F K RUP VA I G V D
GCAAGCAGATTTGATCAACATGTGGGGGTAGARGCACTCCAATGGGAGCACTCAATCTATAACGGTGCATTCAATGATCCCATTCTGAAT 540
A S R F D QHV GV EATILOQWEHS I Y NGO AU FNUDUP I L N
GAGTTGCTACACTGGCAAACAGARAACAAAATAATGCTGTTTGT TGAAGACAAAATCCTCAAGTTCAAGGTCARAGGACACAGARATGTCC 630
E L L HW QT ENI KTIMTULU FV EDI KTIULIZ KVF KV K GHIRM S
GGTGACATTAACACCTCTTCTGGCAACAAATTAATCATGTGTGGTATGATGCACTACTACTTCAAGTCACTTGGAGTCAAAGCCGAACTC 720
G b I NT S S G N KUL I MCGMMUHEYYF K S L GV KAZEL
TGCAATAACGGCGATGATTGTGTTATCATATGCGAGAAGARAGATGARRATAAGTTCTCACACATGCATAGCTGGTTTARAGACTATGGG 810
C N NG DD C VI I CEZ K KD ENI K F S HEHEMH S WF KDY G
TTTGACATGCAGATTGAGACTCCTGTCTACAAGATTGGACAGATAGAGTTTTGTCAAAGTAAACCAGTTAAAATTAATGGCTATTATAGA 900
F DM QI E TP VY K I G QI EF CQ S K PV K I NG Y Y R
ATGGTGCGTAAACAAGARAGCATATCCAARGACGCCCATTCCCTCATTTCCATGGCATCAGCTGAAGATGTCARAACATTTATGAGTGCC 990
M vV R KQ E § I $S K-bA HSL I S M A S AEDUV KTUFMS A
ACCGCTCAATGCGGGATGATCTTGAATAGTGGTGTACCTGTTCTTGATGCTTTTCACAAATGTCTATATAAAGCATCGGGGTACAAGARA 1080
T A ¢ ¢CGM I L NS GV P VL DATFIHI KT CI LYK A S G Y KK
GTATCGCAGGAAGCGATCGAGAGGATAGTCTCCTTCGGAACGCAGGACARACTCGGGCTCAGGAAAGAGCGAGTTGAAGAACCAATAACG 1170
v $s ¢ E A I £ER I VS F 6T Q b EKUILGULURKEWURUVEUZEUPTIT
ATGGATAATAGGTTGAGTTATTGGGAGTCCTTTGGGGTTGACCCGCAGACACAGGTTCTTGTCGAACGATATTTTGACAARTCTGCAGGTC 1260
M D NRUL S Y WE S F GV D?P QT Q VL V EI R Y F DUNILQ V
CATATCGAACCCCGCGGCGTAAAGAGATTGACGCCTTTACTCGATAAAACTTTGCTTTCAATTGCGAGTGTAGCACGAACATCTGTGTCG 1350
H I E PR GGV KRIL T PL LD K TTZILIL S I A SV A RT S8 V 8
CTACCAATACTTTCAAAATAGAAGCACTCATAATCACCATAGTAGT TATAGTACTAGTAGTAGTTAGTTGTTTAGATTACGCTAGTTCGT 1440
L P I L S K .
ACAAGTAAGTTGCAACGGATTACCGATTTTTATCTGGGTTTGCTATCGGCTTTATAGCTAGCATACCAATATCAATATTGGCAATTTACT 1530
ORF3— ORF4—
TTGTTTACCTAAAAATTTCAAAGAATCTGAGAGGGATCATCAACGAATATGGTCGCGGTTAGCAATGTCACAATACAACGACGACGCAAT 1620
M VvV AV 5 N V T I 9 R R R N
M S Q ¥ N D D A I
CGTAGAGCCGCACGAAGCGCTCCACGAGTTCAGCTCATGGCTATTCCAACGACCACCGGCGCAACACAGCGCAGAAGAAGACAACGACGA 1710
R R A AR S APU RV L M A I P T T TG AT QR R R IR Q R R
vV E P HEATILUHEVF S S WL F QU RPPAOQH S AEEDNTDTD
CGAAGGAGARATAATAGAGGAGGAGGCAATATTTCCGGAGGATCAGGCAAGGCTCATACATTCCAGTTTTCGAAGGACGGCATCAATGGC 1800
R R R NNWIRGG GNI S G G S G K AHTFQF 8 KD G I N G
E G E I I E E E A I F P EDQARTILTIMHS S F R RTAS MAZA
AGTTCCAAGGGAACTATCACTTTCGGGCCGTCTTTATCAGAGTGCAAGCCACTCTCTGATGGAATACTCAAGGCCTACCATGAATATAAG 1890
$ $S K 6 T I T F-G P S$ L S8 ECKU®P UL S DG I L XKAYHZE Y K
v PR EL S L $ G RUL Y Q S A S HS L ME Y S R P T MNDNTIR
ATCACGAGTATCTTATTACAGTTCATCTCCGAGGCCTCTTCCRACCTCGTCAGGCTCCATCGCTTATGAGCTTGACCCACACTGCAAGTAC 1980
I T s I L L F I S EA S S TS S G S I A Y E L D UPHTCIKY
S RV sS Yy Yy $ s S P R P L P P RQAP S L M S L THTA ST
TCCGAAATTCAATCGCTACTCAATAAATTCTCAATTACAAAGAGCGGTTCGAAACGATTCCCCACCARGGTTATCAATGGCCTCGAATGG 2070
$ E I ¢ s L L NKVF S5 I TZ K S G S KU RVFPTI KUV INUGIULE W
P K FNRY 8 INS QL QRAVRNDS?PPRUL S MAZSNG
CATGATACCAGTGAAGACCAGTTCAAGGTCCACTACAAGGGGAACGGAGACGCCAAGATCGCAGGCTCCTTCAAGATCACGATCGTTGTC 2160
H DT S E D QF KV HY K GNGDAI KTIA ASGS ST FIZ KTITTI VUV
M I PV KT S SR STTWI RSGTU ETU®PZ RS QAP S RSR S L S8

ORF5—~
TTAACTCAGAATCCCAAATAGGTAGACGGAGRACCGGGGCCGARACCAGGTCCGGACCCCACACCCCCACCAGCACCACCACCTGAACCG 2250
L T Q N P K . VDGE P G P K P G P D P T P P P A P P P E P

ACGCCAGCCAAACATGAAAGGTTCATTGTTTACACCGGTACATTGTCAACACTCATCAGTGCTCGACARARACTCAGACAGTATATCACTC 2340
T P A KHEWRPF I VY TGGTUL S$ T L I S A RQNS D S I s L
TACTCGATTAGAGACCAGAGAATCAGATATATAGAAAACGAGAATGCARACTGGGCGAACATCAAAGCGCAATGGTACTCACAGAATTCT 2430
Yy s T R D Qg R I R Y I ENENA AWNWA AWNTII KA AU QWY S Q N S
GTGGAAGCAGTGCCAATGTTTATTTACCCAGTTCCGCAAGGTACTTGGTCAATTGAGATCTCATGTGAAGGCTACCAGGCGACATCAAGC 2520
VEAV PMVFI Y PV P QGGTW S I EI S CEGY Q AT S S
ACCACGGACCCCCACCGGGGGAAGTCCGATGGAGTGATTGCTTATGATGATGATCAAAACAAGGTGTGGAATGATGGTGTGCAARATAAT 2610
T T bD P HR G K S D GV I A Y DDUDOQNI KV WNDGV Q NN
GTAACCATAACCAACAACAAAGCCGATGCTGATTGGAAATACGGCCATCCTGATTTAACAATCAATGGT 2679
v T I T N N K A D ADW K Y G H P DL T I N G

Fig. 2. 2679 nucleotide sequence and the deduced amino acid sequence of Soybean dwarf virus isolate L81 determined in this study. It
covered partial ORF 2 (1371nt), intergenic region between ORF 2 and ORF 3 (207nt), ORF 3 (603nt), ORF 4 (570nt) and partial ORF 5
(498nt). Each ORF encodes a replication related protein, the coat protein, a putative movement protein, and a readthrough domain, respec-
tively. Underlined sequences show that the consensus sequence of readthrough region, AAATAGGTAGAC, which is consistent with
those of luteovirus and polerovirus in Luteoviridae.
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g nE
SbDV A gl g o] WA, 20039 HE XSG
o & l=7} ZAH(Fig. 1A)A AR E F A]EE RTPCR
@3t 23 SbDVEF 9 wke-S YERN T SbDV
g g3 sty et o] uioleiie) Fo)
2 AAE Zeto|n|(Table 1)E AHE-3t4] Table 29
TPCRE 533 A3 RE =FA o33
& & 99tk ¥ RT-PCR @23 th2
13% vlelglzdls Zso] A &yt SbDVI/F AE
H FE& AN A 95F4E dERo o
of 33t EalolAy el Holx YShthFig. 1,
B). o213t SbDVe] WAL Ae)dsl E= JFds)o] o
T ASEHY 4] £5E 4 US AoE FEHA
o A E7HA RAE SbDVeE FolA o] B X 9E o)
M Bolddl 7|xsted 47FA] AE(YS, YD, DS, DP)&
2 FEEY(Terauchi 5, 2001), EA-2 9153 (Dwarfing)
3 B3} (Yellowing) & & VHrojZith & Aol A ”“ﬁ
o] ERI1¥ SbDVE AFAGH A HAHLE B uf 95
I 283 PHo] JdE Aew HYzhAE) 9 § bDV7P
¥ FERFL o ® B v vpolgs FEES oF 5%
T olth o] F EAL Yt A EEo] EAlEtaL Q)
W oA Hata o] wislEel A4E &
zZA02 By Atk o] TANAE WAZ 371A
o] npola: WAS AEAFE & AN A3 AETH
< Hol& Al (Fig. 1B)IA= SbDV7F AEHS oH, 3
ﬁ} BAtelA(Fig. 1C)° 4718 2 95 (Fig. 1D)S ek
We AEddM e Fo dubdo s wasty = SMVZE
AZHAG. & °=1%1°ﬂ*1 %*@Ol eld F4AY ShDV

04

I ) HU
e oot lo nR

il

o2 R
o 3}o)

i

& 4:6}04 Table 24 MEFOM 23 By 2
£ o83l TAg SbDV cDNAQ H7|4<¥E
Atk SEH A7IH4EE 288k JE 117HA cDNA-J
7G-S AA &?Jfﬂ Z 3} SbDVE] F7Hd o )
Gk 2,679719] A7IMES BRI  AUATHFig. 2). 2
AE 97142 ellX SNP(Single nucleotlde polymorphism)
= 2A181A] &t SbDVe AA AlwL 5712 ORFZ
TAEo] e (Rathjen 5, 1994), & oﬂ%LoﬂAi A3
G71A €& ORF 2 S+ oAl Alzlsle] ORF 5¢]
oF 359 1 X 7R s FE chFig. 3a). & A-FolA
3lE SbDV-L819] AlES £4317] 3l AAH 4

l

s [ ORF1 [oRF3]  ORF5 | 3
| ORF2 | |orF4]
603nt___498nt
1 C E o790
a) 81
(a) & e[ o]
1371nt 207nt  570nt
603nt _ 498nt
C E |4135
b) YSandYr &
(b) % Te[o]
1371nt 207nt  570nt
603nt__ 498nt
1440 C E |48
Cc) DSandOP
(c) % e[ o]

1371nt 2070t 570nt

Fig. 3. Genomic organization of Soybean dwarf virus and
schematic representation of the sequence analysis in this study. a:
Determined nucleotide sequence of SbDV-L81, b: Genbank
ABO038147 (SbDV-YS) and AB038148 (SbDV-YP), ¢: Genbank
AB038149 (SbDV-DS) and AB038150 (SbDV-DP). A: Partial of
ORF 2, B: Intergenic region between ORF 2 and ORF 3, C:
ORF3, D: ORF4, E : Partial of OFR 5.

719 ¥9L SbDVE] ORF 730 71&3ke] 5714 4
% (A: ORF 2, B: ORF 29} ORF 3 A}¢|2] Intergenic region,
C: ORF 3, D: ORF 4, E: ORF 502 &3l 7]&4
4 1A AZTEF B wskichFig. 3). SbDV-L813
47FA] SbDV ATEE thEv|ast 23} s7HK] 99 5%
oAl FLg #7F ZoJ(A: 1371nt, B: 207nt, C: 603nt, D:
570nt, E: 498nt)E 7FX L A} 28y AA Als
oA} 57}x] FH9] FFEE HX+= 3 AS(SbDV-YS,
SbDV-YP)3} $1%A1%5(SbDV-DS, SbDV-DP)e] ¥ =<
TH(Fig. 3b,c). SbDV-L812] H71ME 2176914 2187 A
o] 2] AAATAGGTAGACYE Luteoviridae®] luteovirus@}
polerovirusoll 4] YENE readthrough 2] |74 g3}
A 25 2.7 (Hull, 2002), YA SbDV 4714 A% =
& B FY3 readthrough €71MES 7R AU

SbDV-L81%] FA4 548 golrr] 98k Fig. 390
A VeRd 57FA] g SbDV-L813 47k SbDV 7l
T A7IME F olmxAF MEY HEAE vZEA T
(Table 3). ORF 29| 3| F == A o= LY 9=
A& (SbDV-DS, SbDV-DP)Z} 99% ©]/de] ofu| =t 45
e Bom, B3AE(SbDV-YS, SbDV-YP)Z= ok 949
o] 2 AEHE o MU AS5AES ¥ 9 =2
d2 UYERAATE wWi7lS Sold SHolA & uf, 4
B RAE (Qulacorthum solani)®] AFJA T = F 714
(SbDV-YS, SbDV-DS)#= 242t 94.5%9} 99.1%2] 4

5L BnYon, dFFAR A E (Aeyrthosiphon pisum)©)
%712 F 74 AlS(SbDV-YP, SbDV-DP)#= 22} 93.9%
ok 99.6%9 FFEE e wiiE Seldis 5d
g #do] gle 2122 UElTh ORF 29 ORF 3 Ale]
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Table 3. Nucleotide and deduced amino acid sequence compari-
sons between five different regions from the strains of Soybean
dwarf virus*®

SbDV

isolates L81 YS YP DS DP
Region A Partial sequence of ORF 2(1371nt)
L81 * 94.5 939 99.1 99.6
YS 90.2 * 96.7 94.5 95.0
YP 89.0 93.2 * 93.9 94.3

DS 98.3 89.3 88.8 * 99.6
DP 98.9 88.8 89.2 98.5 *
Region B Intergenic region between ORF 2 and ORF 3(207nt)

L81 * - - - -

YS 80.2 * - - -
YP 79.7 93.2 . -
DS 99.0 80.2 79.7 * -
DP 99.0 78.7 78.3 99.0 *
Region C ORF 3(603nt)
L81 * 88.1 88.1 98.5 99.0
YS 91.2 * 98.0 87.6 87.6
YP 90.9 97.5 * 87.6 87.6
DS 99.0 91.0 90.7 * 98.0
DP 99.5 914 90.5 98.8 *
Region D ORF 4(570nt)
L81 * 853 84.2 98.4 979
YS 914 * 93.2 85.3 86.3
YP 91.1 97.4 * 84.2 84.2
DS 99.1 90.9 90.5 * 97.9
DP 99.5 91.6 90.7 98.9 *
Region E Partial sequence of ORF 5(498nt)
L8l * 84.9 922 84.3 99.4
YS 75.7 * 85.5 99.4 85.5
YP 86.1 76.5 * 86.1 92.8
DS 75.5 98.2 76.5 * 84.9
DP 98.6 75.3 86.7 75.1 *

*The sources of sequence data were Genbank accession numbers
AB38147(SbDV-YS), AB038148(SbDV-YP), AB038149(SbDV-
DS), and AB038150(SbDV-DP). The sequence of SbDV-L81 was
determined in this study.

®Comparisons above the diagonal refer to percentage amino acid
sequence identities and comparisons below the diagonal refer to
percentage nucleotide sequence identities.
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