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HAEEMRENAL. MFFHRERH
ERSAZEBRAPHEA

EXRE BB HAR

(TEAFEREWHREE L 100080)

E®RT BZE

(FAEE AP EHERRMHIT B 066600)

W T HBAAREEH LM (Guapevine leafroll diseas, GLRD)IEIRM MR AN, S £
MRMRE-EREERERC, BAT GLRV, & T RHNMLY. HETIREIKEMN
600~ 2000nm¥t] £& T 55 8 JORL, FLoP L 1400nm Z2 4720 3. S5 B G 45 1L 7 O £ T o0 7 R B
BEER NY- 12 B sE S i (I 3Y) B dh. ZEMEE ELISA PR 4% 5 5 GLRV 9 L IV. 11
RS Ry, 5 I RANRE~EEBRNRERE, VR IRES, &
SDS-RFBENT WL K T RALRHEFHIEA S GLRV § 0. IV, I B4 MK 574 S i i g
£, NEMEEHEEANSEEHHETES 2 BRI REHRERLIR. RHAE
B30 B S R B A (PAS-ELISA) & MR %7 i 8 4, 111 2040 0 7% 0 & 40 M 75 89 B 17
WA RERMF, KB 1 MERTS MO MLAERH SN RBE S REARNL N
HEH, FREHERAERE RFARTER,

XA WHBHE, Sk, MEE, W

A% % M #5 (Grapevine leafroll diseas, GLRD)— 7 & KK FHEER, H A T %,
BRtRk S AR e AR B, RBh BB, R L AFEESHERK, R, “FHEH
B 80%., REMFUBENTENFTHEUNEFZ —. BEHRERBOHEABLSRRE,
ANEHEEBERR, MAARESHERKEEEMRERE.

GLRDAERB R T 1936 4, Bl B L B4 T, HWEHF XHE. 5 GLRD#
XEWPAYHRHEALREBRL, WAHRESHRF YREY. RERHEYANLEH
HFY, EFERFLIEE T GLRDZh —MHREMHRKIEH B (Closterovirus) “ B 57|
A M. 1989 1 Rosciglione!"' 1 Tanne"" & i, i 3T # ¥t (Mcalybugs) T ¥ 3X 7 8 2R T
FERBRA GLRDME LRI REE. 1984 4F Gugerdi ¥ A\ GLRDMH AL P Y
WR S 7 RETE R 8 00 BB (2200nm, 1800nm). MJE Zee F AP MA KK GLRD %%

« AR AR HXFEHA,
EMERFEEEERIE ERHNERAE LA NNESE, X0,
EXTI9965E6H 13H I H],
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AEIR 4B T RIE R B (NY—14 25 4%, 1800~ 1900nm) , f#ll # 7 %5 M BE I b 3%, A 8¢
A J2 03 (DAS-ELISA) A M I B R 2 5 3 M40 . 1990 4F Hu % AP'Bast T R 4K
Hik, o GLRV #4177 LSt A& T CA-45} B3 ¥k 09 DL 1L 7% , AR 38 1 7% % 48 <
¥E 00 M X 86 43 B bk 40 R 4 Wb L3 20 (2200nm, 1 4; 1800nm, 1 B4 ; NY—-1, 1T B; CA-4,
v E),

RSB R AR GLRDMARERZ —, IHRINEENABRERAS
4T GLRV. FH& TR0, A A BERORBKEERKIAR (PAS-ELISA)E N
B 11 AESHER 10 LA E M KR GLRV #5 M %% (Grapevine fan leaf virus,
GFLV) W HU35 , 5 F e EHAR R A RFW R ZHR, st BN GLRV 6 L 7 B
AT TR

1 HEfer &
1.1 HEEE

RAMLEERERTIRFRE, KEXRRAUE GLRD £ R 0 5 BB AR A A
B 05 A B R R AR, BURE SRR R A, Ml 2 R B R R HI KR, HE RN SR A%
HEwmwlk, B-70C#H.
1.2 SR

% Hu® I Zee® H B EB K. 100g B #E # E #0 150ml 0.5mol / L Tris—
HCI(pHR.2) I U (& 0.5% B T, 4% KA H R LB IELE, 0.2% HHZ#, 5% Triton
X-100), 75 B kb Fo 40 TR B, (0 B 0SS TLIR B0 100m! L3RRI, BF B I 1R L
2309 & § B 270001 / min, 2h & 8L, YL BIFFE 0.1mol / L Tris—HCI(pHS.2) &P
% (& 0.01 mol /L MgSO,, 10% MH),4CHE 3~5 RERELHK LW, £RER L
AT B N S — OB o RS B S0, 45 0 (600pD) 4 B M 5E 260nm ¥ T S BE (6 St fA)
ELISA i A, {H, &35 GLRV HuikA R & R85 3, B & — Wl M A B0 B B
B LA TR .
1.3 (@ ELISA ¥ PAS-ELISA

B ELISA £ Zee™ i 77k, ARG S EHE B LG &S BARHKADBRRE 5 &
1 fE M HLE, BLIILE v GLRV B 1L 1T 2% IV 50, Sl SALDMIRiC F iR g b
& %, PAS-ELISA 1% Edwards™ # 3%, A 1g 41 40 1m Smi 32 B0 Ho 34 5 B8, 70001 / min,
10min, B0_F BB AE B, BRI EALYMRIC A EE 94 AW, GLRV K IL ITA IV &
UL 17 A R L L
14 HORHE

Sa b L7 1% R T
1.5 mBEmEgmas

SEMY T EHERBEM AT RERR EAL HOEBRTURAETN

0
1.6 SDS-RS N i
&8 Zee™W H 3k,
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2 ZRMit
2.1 WA

GLRVHA M AEAFE. REABRRYMSTHERB . BRHASTKETER
MATHIRUFERLFEMAREHS, SEENERTIBERNEE R,
MRt B R MMM RET 12 M & F, LB &M 5% RN %H b8
Atr % GLRV i M ¥% & it PAS-ELISAR M GLRV B, HPEE. A& . 8 B%.

%1 FAPAS ELISARZERCLRDI MM &+
Table 1 Reactivity of grapevine variety to various antisera of GLRV by PAS-ELISA

A4goem

WS  Varety

NY-1(1IF) CA~4(IV) 1800nm(IT}

171000 1:500 1:500
B#% Ciosaut N 1.43 0.99 0.39
F#%F  Baixiexi 1.36 0.94 0.43
¥ g% Shelongzhu 1.12 0.56 0.21
FHR<HEE 1.10 0.65 0.31
(Neo MuscatxMuscat Hamurg)
®e 0.9 0.35 0.10
#EX Semillo 0.92 0.41 0.15
®|EMW Chardonnay 0.90 0.44 0.14
M HH Pinot noir 0.90 0.42 0.13
SHEREE  Cubemet 0.89 0.44 0.13
#B Longyan 0.84 0.41 0.04

FHANBAFATHLES. 28 0.7t
ERER.BEEWMELIAHFEY
BER GG, 70X 7 10g
M Fr Bk M A B A AT I R LD o5
BFRB® AETHEIEEAREREM
H.AEEN 2 SEHHRERAR. &
ESMRALRAEHE. EEHE
PATT b B % 8 BT 9 BT T BU B A B 0.3+

ELISA Aup
=~

REZTHELEEE RS GLRY
B EM . o as A .
PAS_ELISA(*ﬁﬁ&E) . SDS_ ¥ Fraction numhetl

BENY B (ENMABYHEAL
5 27 3% B, BK 2 Bk S b B R 4R 69 B

B [N B B R A
&%E&gﬁ GLRV ﬁtﬁ}ﬂﬂéﬁgﬂ\_ EH Hg. 1 Sedimentation profile of a Cs,SO,—sucrose density
?ﬁﬁﬁg{ ?ﬁﬁﬁﬁ&ﬁ, %;ﬁﬂ: gradient centrifugation of GLRV-infected grapevine tissue
Eﬂ&ﬁﬁﬂﬁﬁ“ﬂsﬂﬁﬂ&%ﬂﬁﬂ extraction after ultra—speed centrifugation

1 BT GLRV WEHASNRBREER L5
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AL E ORI NRR
B, B B S VR I 25 TR R IE
BARY T KB LB FEFE.
PNERE LR 3 R
B 0 0 R B 3 T L SR Rl |
B()5REERFEQ)FAH
5. FUENBRRAHAEERY
SEEMEEN EEBERL

ERMESREAENREREHR
BB, E W EH P RTR
% %F X A5 4 B b 78 A
FE.K A Lk % H #% GLRV
HEE K.
B2 WMeE-ENEERERCEMN GLRY BE. 5, SEOKRES
o WS AR T N T S T 4T 8 R (40000 x )5 o 11 AU M 45 F BT U 2 B K B M 600~
45 09 S 20 s B BERE (60000 x ). 2000nm 4+ 5 1 &%ﬁﬁ R, B4
Fig. 2 Purified GLRV particles after cesium sulfate—sucrose BE Hum?liiﬁ * 1. 2 ER K
densiy gradient cenfugation % 1375nm 8 GLRV UL, B 2 75 2
Lefta particle negatively stained with 2% PTA; B NY-1 (I ®) ﬁ i 3% & & i ﬁ.ﬁ
Right: Particles decorated by anti-NY-1 antiserum HL4S .
2.3 mNFHEXE
a4k, 9 % 3 0 &R B R E MR

B 200 /55 B8 ELISA il 5
I % (Zee, 1987), %! (Gugerli,

1984) & IV & (Hu, 1990) & 1M 35 % 4
X ¥k, By 2 T WM BT BB R BB
FREAXHELEHRAMGLRY 5
NY-1, 1800nm & CA-43 H Ml # ¥
XN 4, ERASNY-10 S8 SDS—S 2 T M

¥R XHEENED EA | agwwns | FERRERERXNTEER

H3 B% GLRDWHALHEE SGLRV 7%

PAS-ELISAR R H S BEHB W 2URBMK: 3 RALH; 4V ERLE
FHEFE(ED. TR XA 28 5. REFHE 6: AWFEFHA.
%!ﬁﬁﬂgmﬂﬁ%ﬁﬁgﬂﬂ Fig. 3 Reactions of antisera of GLRV L, 10, and IV
ﬁ 15( m # H ﬁ % %E f Fﬂ 9; H E . ﬁ against diseased tissues in SDS—immunodiffusion

H:leaf extract of healthy.

&% 5 M5 NY-1, 1800nm &
CA-4% ML {2 X8, T B 5 NY-11 i 7§ 548 X2 B % 11, CA-4 K, 1800nm &
W, BAE3HN SDS- AWy HE#tE R AW AN ERATROERES ILIIL
IVERMEREEERES. DT RERYEXZARBHFL LI GLRDME S &
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®2 ETERELISAMR A AHGLRY SRS I RR0E X
Table 2 Reactivity of purified GLRV o varous antisera by indirect ELISA

Avrtom
I
Virus NY-I1(HI) CA-4(IV) 1800nm(IT)
11000 1:500 1:500
aifb iR E R 1.12 0.59 0.42
Purified GLRV
(1-200)

M5 NY-1,1800nm Bt CA44 BHAF LFXHXH, tEAREAANT RS H3

3 AT QIO Rk S M P TN N 0 e S W i
Table 3 Detection of grapevine plantlet virus—free by PAS-ELISA

HmF (Ab)

kTt W RE B (NY) EMRE (PE)IGLRY
Variety GFLV (1:4000) GLRV (1.1000) (China,1:100)

At P/N Assoun P/N Asstom P/N
FE (B#) 0.15 0.20 0.15
Zana (negative)
L 3-4050 0.25 1.70 0.20 1.00 0.19 1.27
Fujiminori 8*
N 0.29 1,70 0.15 0.75 0.15 1.00
Fujiminori
BHE 0.25 1.70 0.20 1.00 0.27 1.81
Muscat Hamburg
Hiks 0.17 1.10 0.13 0.65 0.13 0.86
Beniizu
B 5% 0.30 1.96 0.15 0.75 0.23 1.53
Rizamat
BB 0.14 0.93 0.18 0.90 0.15 1.07
Selected Kyoho
¥ 021 1.40 020 1.00 0.14 093
Jingya
aEKH 0.13 0.87 0.19 0.95 023 . 1.53
Red Italian
WS 0.40 2.70 0.50 2.50 0.30 2.00
Fujiminori 11°
NS 0.31 2.06 0.21 1.05 0.21 1.40

Fujiminon 10*
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350 x 3 wm & i3 31%

%4 AFAROREEST MRG0 NME A EH SR LW
Table 4 Detection of grapevine plandet (virus—free) by PAS-ELISA

ErN- 1R

W o B0 % (NY-1) EHHE (PE)GLRY
Variety GFLV (1:4000) GLRV (11000} {China,1:100)

Atsta PN At PN Attt PN
BN Zana 025 0.13 0.2
84-14-18 0.17 0.69 0.10 0.73 0.16 0.76
88-100 0.16 0.65 0.18 1.37 0.18 0.83
0f1 0.15 a6l 0.14 103 0.15 0.7
016 0.14 0.55 0.14 1.09 0.21 1.01
B4-15-21 0.20 0.79 0.12 0.87 0.15 0.73
§3-15-80 0.14 0.57 019 1.44 0.22 1.05
B3-17-34 025 1.02 0.17 1.31 0.21 1.00
83-12-33 0.21 0.54 0.10 0.76 0.19 0.91
79-33-3 0.16 0.65 0.08 0.57 0.11 0.50
84-15-96 020 0.79 0.13 0.95 0.12 0.56
L Shuangyou 0.15 0.59 010 0.78 0.74 0.35
74003 0.38 L.55 0.14 1.06 0.14 0.68
83-21-17 0.18 0.74 0.12 0.94 0.10 6.47
75-1-104 £.05 020 0.05 0.37 0.20 0.93
#2 Il-Zuoshanyi 0.32 1.30 0.08 0.58 0.10 0.45
024 0.14 0.57 0.13 0.9% 0.24 115
84-16-77 6.20 0.79 0.14 110 025 119
84-16-153 0.29 (Wt 0.10 1.74 020 0.93
85-14-45 0.19 0.77 0.32 244 0.16 0.75
86-24-53 0.34 1.36 0.27 2.01 0.41 1.95

ARETENEATE, EMXEHESFHTEEB 2HR 3 LXBREREBRRET
.

SDS—ERNT BLRPHFARAARFTL LWL EEAHERT. AP RESTER
5, FTLARERAE A DTIR LR, T PAS—ELISA #:M GLRV RBUE K K& T SDS— &Y #.
A B m—En 4, (1, LRGN &R AR EBNREZ—.
24 B GLRV #i GFLV N ARENHAN

B P %% B b 4E 4 B M 55 (Grapevine fan leaf disease, GFLD)M GLRD [ 5} %0 % #
#H, BEFRASEEE AN, - EEARNRREIAMHRBNAES. AHRIAA
% GFLV'"'# GLRV X GLRYV (M B) RIT M # . 31T PAS-ELISAK M T H AR XE (R
NAGERLEBEEETHEF(E OERBYHAEYE. XIFAEEBEBWRANNY
ERXERK SIS AR R PRERERN 4, NRIEE RN
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AP I NKFHET 20 RN EBRMBARE P/ NDAT 20 RHERNE. W
REREXHRMNMEN GLRV FiFx 2L/ T GLRV M. REATHRA GLRV Y
AP R A I NY-118, B8 I 4 40 4 1 375 i BE B4
1992~ 1994 sF LR H 1 MERHE (BRE. BR. ER. EFB. A 51 T, 5
D ARET. OKE. LB XARBRE ) X 10 4 1L # % 5 #E GFLV 1 GLRY
WEEE, ARERBH RN EZHR. EHRERETRBERREEE NTAKEER
EPRAT WM AR,

g
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PURIFICATION, SEROLOGY AND DETECTION OF
GRAPEVINE LEAF ROLL VIRUS

Cai Wengi Xu Shachua Mang Kegiang
(Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080}

Meng Baozhong Ma Yunxia
(Changli Fruit Science blsiimte, Hebei Academy of Agricultural & Forestry Sciences Changli 066600)

Abstract Closterovirus—like particles associated with grapevine leafroll disease were
purified from stem phioem tssue by differential  centrifugation and  cesium
sulphate—sucrose density gradient centrifugation. The particles were between 660—2000nm
long. Most of them were about 1400nm long and also decorated by the antiserum
against GLRV NY-1 isolate. The purified preparation was tested for their serological
relatedness in indirect ELISA. The results indicated that these closterovirus-like
particles reacted with serotype II, TI and IV of GLRYV. The antiserum to NY-1 (type
I} reacted more strongly than type IV (lo VA—4) and type Il (to 1800nm). In
sodium dodecyl sulfate immunodiffusion test, the extract of diseased petiole reacted
with serotype II, IV and IL It is possible to be infected by 2 or 3 closterovirus—like
particles in China. We have made antiserum to the purfied closterovivus—like GLRV
and set up a PAS-ELISA to detect GLRV-free grapevine plantelets. We have
obtaimed 21 varieties of GLRV—free and GFLV-free grapevine. They shown high
quality and quantity in field test

Key words Grapevine leaf roll virus, Purification, Serology, Detection
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