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ABSTRACT

NATSUAKI, K. T.'*, MORIKAWA, T.2, NATSUAKI, T.3 and OKUDA, S.2 (2002). Mirafiori lettuce virus detected from
lettuce with big vein symptoms in Japan. Jpn. J. Phytopathol. 68: 309-312.

From lettuce (Lactuca sativa L.) with big vein symptoms, two bands were detected by Western blot analysis using antisera to
Tobacco stunt virus and Tulip mild mottle mosaic virus (As=TMMMV), respectively. One band reacted to antiserum to Mirafiori
lettuce virus (MiLV) stronger than As-TMMMYV. Unstable filamentous Ophiovirus-like particles (LBV-O) decorated with As-
TMMMY in immunogold labeling were observed along with Lettuce big-vein virus-like rod-shaped particles in diseased plants.
Manual inoculation with lettuce sap caused chlorotic local lesions in Chenopodium quinoa and systemic infection in lettuce.
Along with LBVV, LBV-0 was transmitted by Olpidium brassicae. LBV-O was identified as MiLV for the first time in Japan.

(Received July 8, 2002; Accepted September 13, 2002)
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U2 N A VR 1910 D S o P EA# THRAE
BHON/TBEEMFRETHS. WERIAIVREXN
BURAY w7 XAV A A (Lettuce big-vein virus,
LBVV) ERZEaBERETF (320-360x18nm) T,
N A VA (Tobacco stunt virus, TStV) & IMESF
RIBARRD B Y, Olpidium brassicae I & » TEHE I W 519,
—F, Fa—Uy THBETY A 77 A IR (Tulip mild
mottle mosaic virus, TMMMV) 135 2 —V v 7/ THRED
H|EIN, O. brassicae I & - CHEERGEL, ZORTIE
BHICER L 72K T, 1Bt 4-8nm THA8Y. LBVV
V2 Varicosavirus B 12, TMMMYV & Ophiovirus JBD 1
BT %. VARAL 9 7 XA VIROFREFEEZIHET 58
BT, FHkH» 5 LBVV Ofic TMMMV ICEMBIL 72
AWAPREIN/ZZOT, TOHEZHET 5.

Ew N D ERERTLIZAMLD T4 )L X
19994F 4 BIKHB EARZHTY v I XA VERZRT LV & X
EREL. Ihbg, TStV HMER LU TMMMYV #
MEZHCTYIAZ /Ty ME 2T/ TAH, X
NZENDOD A )V AFUME LIS T % X /37 BBRRD LN

7z (Fig.1. A and C). B v 7 A VERDOL Z 206
TStV HLME THRESNASFRNIBKDOZ V7 A
i, TStVHIMES LBVV Lo S 52 &2 L 2D
GFEP—HTHIENLD, LBVVOANEZ VN7 B &
#2z bhjz. —7, TMMMV HUIEIC K6 L 7= % V8
BRSO TEHNSKTHY, 5FEHK4TK DO TMMMV
DI R VIR BEEDHLMCKED - 7288, HROTA
WAHE EEZTLBV-0 &{EfL7A. LaL, TStV &
TMMMV O HME % RS L THWZEBE, LBVV &
LBV-O RIFFRA LS FETHINIEH®ETH- - (Fig. 1.
B.Lane D). X5, 19994 4 A% 520004E 3 A £ TE v
TRAVERDOL X AE BB TRE, H5VEL X AB &
GV =T X AOWHRSBABA L TRKRICEEZRA L
A, Al LB 4R (GER, B, KB, #E) EOL
% AT LBVV & LBV-O A EEHZ B H S iz,

WIZ, TMMMV QAL LY (c&E 5wy 74
EROV Z Aot , By S VA, HAH0T
TMMMYV #tlfiE#A\v7z7al—y a VEY KLV ET
BEMEBE L /2. ZOKE, LBVV L2 5N 5ERE
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A B C

Fig. 1. Western blot analysis of LBV-O and TMMMYV with
As-TStV (A), AsTMMMYV (C), and a mixture of As-
TStV and As-TMMMV (B).

H: Healthy lettuce leaf

D: Lettuce leaf with big vein symptoms

T: Flower petal of tulip infected with TMMMV

Fig. 2. Electron micrographs of virus particles of LBVV (A),
LBV-0O (B) and LBV-O reacted with As-TMMMYV and
labeled with gold particles (C) . Bar represents
100 nm. Arrows indicate virus particles.

Fictnz T (Fig. 2. A), WE# 4-8 nm OEHMEICJE/ L 7254
WR 2P BEESN, TMMMV ifFicBiishizC

L0 ILBVODOK T EEZ LN, BLIKTFORIE
RETH10-32100 nm TH Y, LBV-O i Ophiovirus Bk
DR FaEEOZ LBrREN (Fig. 2. Band O).

XDV X ARREL 4 % (W/V)iEER % &1 50 mM
U ERAEER pB 7.0 R CER L, Chenopodium quinoa IZ
HKEREL /- L 25, 910 B EmIEICRBRENTZE S
n, vIARvV70y FEKICK > TLBVV & LBV-O
OmEHEH IN/H, Ik C quinoa L THIVEIRD
BeCEIC k- TLBVV I SN {Zx-7c. VXA
(Z V=P =7 ) TUEERP OMBEPEF YL 7.

Olpidium brassicae (C & 2 {LERER HH HEICHERE
LTCHBL, LBVV & LBV-O BREEEEL TWAL XA
BB TR L, AICH L CRIR S E 70 b O {RGHRIC
A, ChERETICESEEFT 5 ERBFICKFOR LD
S, VAZOREDGHE, BIUTELIOSBLO.
brassicae (BEFET O D HHEk, Y9 rEicid<rs U0y
THEFRED) 4Bz EEL, 20HBICCOL X AOR
(#0.1g) #REELVA A (FL—F L —7A) OB
WL 7. 1y B, ML 7 4 B 3ERICD
W, By 7S VIEERBHBEL, YT AV TRy FEE
#T, LBVV & LBV-O O™ A VABEFRL TWAHI &
BREIN/: (Table ). UER2D, VX RACEFEEMOD S
O. brassicae D 3 B3 BERRIC & » TLBVV 21 T <
LBV-O dfai I 5 C & BB I N7z,

Mirafiori lettuce virus& DHE 76K, VX Ay
TRAVIERETR LIV Z A5 LBVV DAPRR &
LTREIhAEE2LNTE. LL, ABI%ET, U
BAY y TNAMNERERLIZELS DV X AL, LBVV
e % T TMMMYV & I EERIZBE RO B % Ophiovirus
BEEOY ANV A (LBV-O) REHL TERELTWAZ &
DL o7, A THEL, VE A v 7S ViE
ROV & XTOphiovirusI|e 7 A WA EEZ BN S
Mirafiori lettuce virus (MiLV) %> LBVV & E#HREGL T
WAI EBREINTWALW, ZITC, R.G. Milne &+
£ 0 MILV $iifiE O% 5% %, LBV-O & DEFRICOW
TYIAZ /Ty MZk-> THELZEZA, VEAE
YU C quinoa ® LBV-O BRREE & 410 X < MILV #
miE & s L7 (Fig.3). 7%, TMMMV #If 5 id
TMMMV & LVB-O IC &k < K& T 57, MILV HLE i
TMMMV &35 LaRIG LA -7, 2O LDk
MiLV & TMMMYV O I 0 72 kB trid BE A O 510
E—HL, ILIEVEATORERNR, C quinoa ~DRE
e, RFHR, X VNVBESTE, O. brassicae i85
FEERYE 7R Y LBV-0O & MILV IO TEE L B %
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Table 1.

Transmission of LBVV and LBV-O by several isolates of Olpidium brassicae™>

Isolates of Big vein symptom

Western blot analysis® Detection of O. brassicae

O. brassicae (origin) development (1 month p.i.®) LBVV/LBV-O in inoculated lettuce roots
WOms-3 + +/+ N

(Welsh onion)

LBms-11 + +/+ +

(lettuce)

Tms-1 + +/+ +

(soil)

ESbms-1 —)— -

(soil)

_ _ —)— _

a) Source of inoculation; lettuce doubly infected by LBVV and LBV-O.

b) +, positive; —, negative

¢) LBVV and LBV-O were detected by As-TStV LBVV was detected by As-TStV and As-TMMMYV, respectively. Three lettuce

plants were used for each test 1 month after inoculation.
d) p.i.=post inoculation

A

47.5—

Fig. 3.
tions of bands detected in A.

B

Western blot analysis of LBV-0 and TMMMYV with As-TMMMYV (A) and As-MiLV (B). Stars in B indicate the same posi-

M: Prestained protein marker (NEB; 47.5 K, 32.5 K and 25 K)

: Healthy lettuce leaf

: Lettuce leaf with big vein symptoms

: Flower petal of tulip infected with TMMMV
: Healthy tulip leaf

: Healthy C. quinoa leaf

: C. quinoa leaf inoculated with TMMMYV

~N O Ut > QO DO —

RYDOT, LBV-OVX MILV & RE L. bBEOL Z A
T35 MILV OFEIZ ChE TRER RV 2D, 74
WIARGH IS5 T 4 AV VU Z AT A VAL LI\ bE
THRETHVRZADY v 7 XA VEERANO MILV O F 2
WCOWTREDICHRT HLERD HH, #EKIELBVV
DEBIFR & STV oL ZAY » 7 RA AEIROFEAE

: C. quinoa leaf inoculated with sap of lettuce leaf with big vein symptoms

RERPBRRIRIC OV T MILV OFA %2 5D TERT S0
HhHLEEZ LN

¥, ARO—EIT TIC B AEYREYS AL TH
SARFRD Uiz, ELAREO i, STHRHEE O
TaVT g THEEEL LU RBKRKEL DR ERBRFED
FTEEB T 7. FEEITOICHD, 2 agtby
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A VAR #5E L THEW /GRS BRI EE  kiE
+RIFIST A AV VEATA NV AFMEESEL T
Jol2Wo A B U TR A )V ABIEFO R. G. Milne -+
WCESEILEBEL BIF5. %7, EROFTICERZWH %
BWSFERIA, HARRTIA, HRKESA, PEEE
FIA, B EXEIACLEG#TS
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