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CHARACTERIZATION AND GENOME SEQUENCE OF A NEW PLANT VIRUS PRESUMED TO BE
CLASSIFIED IN THE GENUS PELARSPOVIRUS ISOLATED FROM ARALIA CORDATA, “TOKYO UDO”, AS
ONE OF “EDO-TOKYO VEGETABLE”
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A virus disease showing mosaic symptoms was observed on Aralia cordata in a production field in

Tokyo. Mechanical inoculation with crude sup to test plants showed necrotic or chlorotic spots on
Chenopodium quinoa inoculated leaves, followed by establishment of isolates in each. Both isolates

were purified by sucrose density gradient centrifugation, and spherical particles of about 35 nm in

diameter were observed under a transmission electron microscope. In addition, a specific protein of
about 37 kDa and RNA of 4~5 kb were observed in both. RT-PCR with a commercially available PCR
Primer for Carmovirus-Pelarspovirus (Agdia) amplified the DNA fragment, which was used as the basis

for deciphering a portion of the genome by primer walking. The sequences of both isolates were
generally identical, and BLAST searches showed about 60% homology with viruses of the genus
Pelarspovirus, which is in agreement with the criteria for species identification of the genus (both of
homologies for amino acid sequence of RNA dependent RNA polymerase and coat protein <75%,
respectively), indicating that this virus is likely to be a new species.
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1. #%E

HENAEFERLS CHREE LT LAERO Y RO—E
DTV A ZIERPBRAE LT, ¥ RICEAET HHREIC
BEERIL® D0, UANRFOFAERE IRV, BIED
DIERIC L DI E D BN T EEIZ RV, 7 RiX
REBIUZ L VIS NA DS BHOEELEZ, UA
VAT ZREE LBIBRT 2 B R B 5.

Tombusviridae FHIMH T A N A HETHRD S 6
D—2T, HEE, BT, Y AT —ERIRp)D 3 2%
YL LT 18 J& 96 M TWD. ZORILE
TUANRILT ) DR ZHEIETWS Dianthovirus %
B £ TOMEN, K 3.7-48kb D(+)—ASH RNA ZHib,
EfE 28~35 nm DIRIRKIF THDZ LR ENMBENT
W5, E7o, HFERE, BAIEROT ORI Y
T2 IR 7 TR I T A VAR LT D, TR,
Pelarspovirus J& & WO F LWER ZoFNTNb Y, Z 4
TREL ZF TS Pelargonium line pattern virus % & ie
8 ODTANANEDRBIHFAI NI, AWTZE Tt L 7=

2 ODOGEERIZE DR & RIS L ST,

AR T, ¥ RIZEFA 7R EZRTHRRE Y A LA
OBEL, fE EHPECHEIERMER, SNBSS
FO—8or /e ExPFETH. ULy, KyAn
ZDNEMNBEEZPSNCTH L A2ANE L.

2. MBS LUAE

WA VIEREZZ LT T REE (X 1-A) 2 EHT
C. quino CHYREEDEEL7- L 25, BIECOLZ T
R A T 2 BB & B L O L EEO WIS
b IBFREER 2R IR AR O 2 SO BRI S S uTz
(¥ 1-B, C). ZIbDRMAEHW THEMBEIC L 5HEE
FFE A, WHEPOMEERR, VAL ZAOR TR, 4
& 2T ORENT, ETIRMETEIES, TR DR,
S DT AEE AW RS 21TV, KT A LA
FRORMEAZHI B2 LT,



1 U FOFBRIZENTZE A 7 FEIR(A) & 15 5Tz s BlERE
® C. gionoa HEFEHE 0> 2 Z BEAUEIK (B) & IRFRBEASEIR(C)

3. R

a) fE FEEPE &

ARoTBERR % 6 B 15 T BT\ CHEETE L2 & 2 5,
Z. 7 BERE Tl C.quinoa & Chenopodium murale, Nicotiana
tabacum cv. Xanthi nc, Nicotiana clevlandii O#:FEEEIC X %
BE A, Sesamum indicum OEFEHEIC X Z BE A, Chenopodium
foetidum O#EFELE|ZiB%E Chenopodium amaranticolor M
Pl B2\ R BE S R RR S AL, — 7 AR R BE AURE T
C.quinoa DFEFEIE N N BAZEEIZIBREEE AL,  N.clevlandii,
C.amaranticolor, C.murale OEFEZEIZIBHREBEA, S.indicum
OFFEREIZIRFFBEA, N.tabacum cv. Xanthi nc OEEFELEIC
Bk, EACEEICEY A 7 DRI,

b) BRI

KA NAOYBFHWER & LT, MWEWEL0 4 M)k
80°C, MH{RAFME(20°C)1X 80 H TH 7.

C) SDS-PAGE T & B4Mt & v R0 B DREHT

KA v AHEFE C.quinoa JE 2 EHT 7 A VA DRLF1F
AT o7z, 10-40% = BEE L Afidiz 0 CC X o E %
ZXIBIT SDS-PAGE (2T A /L ADNkE S X7 B Dby
TEAEMNT LI & 2 A, £ 37kDa fHIICH—/S v RV
(X 2-AB).
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d) BEETBEEEIC LB U A L AR ORISR
TOLE A ETTMSEBIE Lo L 2 A, BRI 350m
DERIRBLT- 23BLEL S 7= (X 2-AB).

&»,..h’ b < - L2 ,
3 2A)DYEIEHIZ 3R B NI BRINKI T (A)
% Bar=100nm
2B) DHSHET I 3R & - BRKE T (B) % Bar=100nm

5

e) 7/ LKL O LB O fiFEAT

RIFRERL U 72 W57 BiERE OYAIR ) & RNA Z i L, PCR
Primer for Carmovirus-Pelarspovirus(Agdia #5) ¢ RT-PCR L
ek Z A, ZNEN RIRp OFIKOEE S H DNA T
DR ST, BLAST MRZRIC L W HHFEMED S 7o L A
3 ffi (Tombusviridae b Pelarspovirus J& @ Pelargonium
ringspot virus : PelRSV, Elderberry latent virus : ELV 35 K&
OV[A B} Betacarmovirus J& ¢ Hibiscus chlorotic ringspot
virus)& DL =N"—Hh VT T v —ZEF L, T ~v—
U A —F IR0 RS EERR O RS 2R E L. iR
Hr U7z ik ORI A O LRGN I A — 2 L, BLAST #
ROFER, Pelarspovirus JBD 7 A /L ADA[REMEN K& <
IR ST, ARWFZE CfiREE L /- fEig & Pelarspovirus J& o
4 A 7FETd D Pelargonium line pattern virus O3 1224
TIHDDHERADL ST 5. T, fiFH LI-fEK % ORF
T &2 BLAST #i324% &, ORF1bis(RARp)(Z PelRSV &
Y HELALHC 67%, ELV & 59%D AH[A:, ORF2(MP1) (X ELV
L HESIT 61%, 7 X/ FEELSIT 69% O fH[EME,
ORF3(MP2)I% PelRSV L1 &A% T 66%, ELV &7 X/
FEBC 3T 66% DFREIM: 2~ L7z,

| Pelargonium line pattern virus |

ORF3
[ ORFL | ORF1bis L ORF4 oz
Genomic RNA |~
PRI ORF2

https//viralzone.expasy.org/7996 J Y 5| H

4 Pelarspovirus JE D7/ A & ARHFSE Cfigme L 7o ik
ORFl : U — RANL—H LRI,
ORF1bis : RdRp, ORF2 : MP1, ORF3: PM2, ORF4: CP

f)  RACAEAT

RdRp @ ORF fEIk DI FEALFINC S &, Fobika Fuv
THRHEBEER LI L 2 A, KU A LA Pelarspovirus
BERL Y7 7 A4 —%TER LT=(IX 5).

04 ELV
100 PelRSV
40 Udo virus (tentative name)
99 RrLDV t
72 PCRRPV
PLPV
74 CbhMV
NLVCV
99 AnFBV
Bl 2 CarMV
58 HoRV
98 PFBY
HCRSV
08 CCFV
100 TCV

Pelarspovirus

L

Alphacarmovirus

:

] Betacarmovirus

CPMoV 1 Gammacarmovirus
TBSV 1 Tombusvirus

5 RdRp DOEILAELFNCFES < R
s Tombusviridae FHIJET 2D 7 A /L AFEFI(16 FE) & V7


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=167018
https://viralzone.expasy.org/7996

4. EE

2 BEASRE & BB AR O 1 ERIPHIZ W T, C.quinoa
TIEENENRIT 2 FBA, 2HREBEA, N.cleviandii
TIERFT A ZBEA, RFTRFRBEA L W O FERIZR o7,
70 LEFIOFRIMEAE 2> 72 PelRSV & ELV 1%, Av
A VA ETRERIZ C.quinoa C/RFTBREL A TlEdH - 7203
N.cleviandii TIZ4 & MREIERCTH H(1). T DOEWIL,
B F 72 % Cucumber mosaic virus TiX, CP 235 TAEMIC
B 5 BETARRERIE L2 BITORER T TH
BT LMD, KUA)LAD Cquinoa (BT 2 BT 28
ROZERE CPIZH D DD HALRN(2).

F 72, A VAR TIEEEIZ O\ T IE Tombusviridae £+
B E —E L, HEVEZOMERIFEE S, [FFF Carmovirus
J&, Tombusvirus J& & IZIX[R UMEA 7R L7z,

HWEEL S 3 L OV X/ BEL A1  BLAST Fisk Tl
PelRSV, ELV &% 60% LN EDfMHEM %27~ L 7-.
Pelarspovirus J&DOFEOHESRIEHEIL RdRp D7 X/ Bk
FIFHRIME<T5%, CP D7 X/ BRELFIFHIRE < 75% T v
(1), ORFlbis ZXf5 & LI BB OFER N D, K
A VA DHTHFE & 72 B ATREPED R STz,
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