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The detection of grapevine fanleaf virus by Enzyme-Linked Immunosorbent Assay (ELISA).
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Abstract: Enzyme-linked immunosorbent assay (ELISA) was used to detect grapevine
fanleaf virus (GFV) in extracts from grapevine and Chenopodium quinoa tissues.

A antiserum previously made (Kobayashi et al, 1980) to purified GFV-yellow mosaic str.
(supplied by Dr. W.B. Hewitt, University of California, Davis, U.S.A.), with a titer of 1/80 against
purified GFV using this study, was used.

The methods reported by Clark and Adams (1977) were followed in our ELISA tests. The
optimal concentrations for coating and for enzyme conjugated y-globulin were 5 ug/ml
and 1:100 to 1:200 dilution, respectively. PBS-T (Phosphate buffered saline plus 0.05%
Tween 20) was useful extraction buffer for C. quinoa, but not for grapevine tissues because of

giving nonspecific reactions. These plant-induced effects were reduced by using Flegg and
Clark’s extraction buffer (PBS-T plus 2%, PVP, 0.2% Alubumin and 0.29, DIECA).
GFV was detected in 102~103 times dilute sap with extraction buffer to both diseased C.

quinoa and grapevine tissues.

Seven infected vines, and 2 virus-free vines as a control, were tested seasonally in 1979-
1980. Newly sprout shoots collected in early spring (March) gave markedly higher ELISA
values, while immatured leaves collected in early summer (July) did a lower values. It was
difficult to detect from matured leaves collected in October. In summer, when it was impossible
to take immature leaves, white root tip tissues gave relatively higher ELISA values.

A comparison of data showed that ELISA was more sensitive to detect GFV in grapevine

tissues than C. quinoa assay.
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PR A4y FEEICE D ELISA itk - THS Y 4V X
PRETX2CE2HELI, 2D Clark 513, #
TOHBZMA, 3DDTEBEORBED Y 1 V2%
WFE, DOERPOREERBCRETE 5 L2 28
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% Grapevine fanleaf virus (GFV) % JiuT ELISA #
& A RHRBZ EML 20T CidRiET 5,

FERITH5 DI b, Dr. A.C.GOHEEN (University
of California, Davis, U.S.A) X hBAIhIz T AV 2
7Y~ TR ORERESTET & o BB T B LS
4, BIOHBREEUARSEEE 2 IO SETA
BEUELOLL O EHLEL DT 5,

HHEELTEE

1. 94 LR&ETRTERRR

HERAUI v A, 197775 ZAE T U5
F& Cabernet Sauvignon K H /i3I NIz GEV (IR 5,
1980 : EHAKELIR S 54 MEIF 1443 B) Th 5, GFV 1
HEBRICHWIZ T R VIRE1RDE R T, ROFEK
E, ZDWROTEARZEABEL 2%, FED Chenopo-
dium quinoa ~DITIRERE TRYEL TW5 T & HS FER
xntc AfEEE, 1978 E e GFV 2RHLIZ A 2
Y7 VEE O 6 A0 BEEE L, HEE TR
GFV OEH3IN -2 1LEE 8L hvo s =7
KD GOHEEN HEL O D 9 AVRT Y —~T kY 24
& (258 Td5, $12 GFV BB C.quinoa &, C
N /s DI (1980) THIULL 72 D 400 2 § #E3
U1z,

2. ELISA ZFERHBE, RAFELSIUFIE

ELISA #icfEAL 28R, REHRS IO 2 DFER,
T ~T CLARK and ADAVS (1977) OFEHE L 12,
BIEFERZE 1 ROE BH T, XEE 10mm O AT
HFISEL 12 405nm DORKE % ELISA ffie U7z,

#®1 ELISA FIH
FU—PDLNYD 200Ul D2—F 4V p-IR
7Y VEEDEL, 37°C T4 RHEHE.

l st
20011 DRKERI > L, 6°C T 1HKRE.
l P

200Ul DEEFERES -7 a7V v EREL, 371°CT
3 RTEIEHE

1.

| sa
300pl OEERW (0.6~1.0mg/ml.) XHEL,
IR TR 1 BERRSE,
v
50¢1 ® 3. 0MNaOH ¥ % 4.
V
NHIEER @ THE (406nm T, TEKBIYD,
27 FAGRIERIC 1 R o PRREK T Lok
1 2.5ml OKEMZFERUHERMEL, = Ofix
ELISA ffi & U 7o
PBS-T %, 7V — FOREHL, 3~5 7HEL
I o TS, -OEEXIEL I¥2LT,
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Y UVRIE Spg/ml K, T BRBEAE - T Y LRI
FEFIED 1/100~1/200 fEHRIB R EHL 12, 3
AHATHABRL, BRI BOes 2033 wel
FUEAEL T2, AERH X 2 IE TR, R
e 2tk e U ot BBIX T s ELISA ffitd 0. 05 Biife T,
COEREREE L, ¢ DED2ME T/5b5 0.1 ED
ELISA fli%srd 4 DIt T U AV 22T X (B
RS LEa2lz, CD0.1Ti3, RBETHADOREAR
PR T X,
ERRALLTRE

BEDO GFV Bl T3, a~F4v7 v-omJ LI 42784542 —F L~ 113, Cook #HMD
B|IR R 7 v v

b (o)
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1 75V A Cabernet Sauvignon +
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7 75V A Cabernet Sauvignon — ek

3 7777777777777 US A Pinot Noir (Virus Fre:e-) ---------- —
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Biin B2 B Chenopodium quinoa WML —F € b GFV &

WTEhdosw+ L L, 1978 EWCEH,

kkk

D No. 7 1%, #Z GFV ¥BHETE L (AXER).
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Dynatech microelisa 7V — b, {FHEERIZ 7 VvH I
Y o ER4 EEESE (Alkaline phosphatase, Type VII, Sigma
HEl), 2OEBI p-=tu T =2~ T 3 ZX7 oAb
(p-nitrophenylphosphate, Sigma #:#) T» %, v~
kA DYEIE D BT 1§ 50pl D/S—< %2 bR E .y
79~ (Cook #H) BX O 200pul BEEffv 4o nE <y
b (Drummond #:8Y) % Bz, #EREL 12 BERIS K
DEBYTH B,

y-Za I ) rDa—-5, 7 0.06M REIBER
(PH 9.6), ¥FH® X FBEREFEE v-2'n 7Y - OFR
AV oBBEAIEAEK (PBS=0.02MNa—K 9 v
MR EE 0.15M #Efk> h Y v 4, pH9.4) i 0.05%
@ Tween-20 % MA ¥ (PBS-T)

B 109% v~ 2 LVEH (HEET pHO. 8
TR

PLEDEERIRICIE, TNT 0.029% OZ{EF MY UL
2MATHV,

FERRmEE v-4' a7 Ot

FHL T2 GFV #ifiiix, Dr. W.B. HEWITT X b4y
#H% %712 GFV (yellow mosaic strain) % & U {EfY
LIz DT (MBS, 1980), #fbL 7oy 4 vz
HEET 80 AN E TRIRL 12,

y-7'm 7Y o Ofifkiz, KT I0EFIRL 2 Fumigic
EROMARKER? M A T Tk, 1/28BED PBS
YREL, BITUPLEER DEAE-2 Ve — 2 A5 L0
v NS RERL, FRESERRED, < h R Mk
Y-rmIF YUV, Mk -2 v Y it 1mg/
ml % (ODgrs=1.4) &L, 1~2ml 3 2 /PIRERE I
SEL —20°C THBREL 2.

=0T EBERORS

BEOMEZ BB E 3oL, LB y-2 a7y
VR EMA T L., BERE -2 n T Y L ORE
Wiz 1:1372132.5:1 (w/w) &L, COREE?
PBS izl THITE, 22— 75 e R % kg
BE 0.05~0.29% & L, 22°C T 4~2 BRR%EL 12 45
O PBS (T L 40 e BT L o VR Y BER RS v r T
Y WIRE L, 1% NPT VT o 24, 4°C T
REL I,

3. taEiEERTE

ELISA #iz X 5 GFV OB E & dic, Wk L
T C. quinoa 2B NTHIRERERTE S ERL, TFK
VHERIE 2.5% D= aF LK RACTERL, H—F
SUE LRV FEHRICE DR, BEBRED
CARPEL 72, @H 1L RAFHCHL T 28D C. quinoa %
FHLIZ,

2 R B 2
1. aO—F4>5 757 SIUBERS Y-S
7Y REDKRS

Wit 4 v 2 (Aeo=2.35) @ 10-1~10-% I
WHrRNT, BEDa—-F 47 7wl Vs BIPE
EBREEGv-ru Ty BERRNLI,

aA—~F 4 rFr-rasy i, ikl v-ra gy
V¥R (Img/ml W) %BHRE L, a2—F 4 v 7 FiEE
W% o 25T L, 1/50~1/1600 HR¥E (20~0.62
pg/ml ) OV TEKRFL T,

FERIXB 2D E BH T, 20, 10, Sug/ml D 3X T
IFRICEE 72503, 20 BX K 10pg/ml K CiaitEhz v
AN 2% EFILW PBS-T 2 O HBRBRT DT T
BOAVHFREAK AEDONZ CE BIL w7
Y OERIEVHIBRE Y Spg/ml BEGEE Bbi,

Lk AL AILGFV (Agg=0.235)
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BER&EQY-797) VEERE
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®—o 20/g/ml, O—O 10ug/ml, =—m 5

ug/ml, O—0O 2, 54g/ml, A—a 1,25ug/

ml, A—A 0.62ug/ml

—7, BREE7-w T Y i3, FEEE® PBS-T
T 1/100, 1/200, 1/400 #1724 D20 TREL
o FEREFEIROLEBYT, WIh b FRIEBRFEAIIE
DENZD 51, 1/400 FHRIZT I BFREHTFL,
1/100~1/200 Z:FRk % AV 3 OHSEY & Bbihiz, B
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0.4
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®,
.;E
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| 1 |
X107 107 10° 10¢ 10°  10°
Virus conc. (JE#A20=2.35)
BIM BEEEG v/ R 7Y VEFRRORE
o—e 1/100 f5¥K, 0—O 1/200 f&¥K,
n—m 1/400 5%

Dy-rud Y oiks b EBEED D DIE Y ELISA iz X
37550, FRCIERRELRE (3 ERBREYD
sntz,

2. BEEAIASOI/LAHMHAERZORS

GFV BFRE X s C. quinoa, BRI F v (A
No.1) BXF Y427 Y—~F KD ({EE No.8) 2H
Wit S I TRRED D 5 FAEEFHK (VOLLER et al,
1976, CLARK et al, 1976a.b, ADAMS, 1978, FLEGG
and CLARK, 1979) DWW THREFL 12,

C. quinoa €% 2g b ® PBS-T, @ PBS-T + 2%
PVP (Polyvinyl pyrrolidone, M. W. 40, 000), & PBS-T
+29% PVP+0.2% 7 v 7 2 > (Mg O 3FER
2R 2ml $OMATHSBNTE S BRL, Z2h2Eh
PRBERHRT 2RI DRRBE Lic, Z20ORE
BEARDE BT, 1/2~1/1024 & O [ ¢, #EL
C. quinoa 1D ELISA {fiid TR OBERYET 4 0.04
~0.06 Th - 7203, FBIR C. quinoa Tit, & 0.6
(12 FR) ~FfK 0.1 <H W (1/1024 FK) T, ¢ O
EROTHOEPE T L RZRAD 5N, C. quinoa
T ¥ OBRIRT L 551 GFV 2T a1,

TR OEOERE & L T, Fido 000 e @
PBS-T+1% PEG (Polyethyleneglycol, M. W. 6, 000}

o

0.5~

LN
I

O O
0.1~ \'\.

A} GFVER
C. quinoa3

Ags
o
©

1

| D | [l 1 1 1 ]
1/2 1/16 1/128 1/1024'
THi T R

#a® C. quinoa EEFROME
e—e (DPBS-T, m—m @PBS-T+2% PVP
0—0 (®PBS-T+2% PVP+0.2% 717 + v
---- NBX, #& C. ginoa 3E

L8 ® PBS-T+2% PVP+0.2% 7 ov 77 3 > +0.2%
Sodium diethyldithiocarbamate (DIECA) 24 T ¥Et
Utz 3BT R OB, JHFRBENKRINE BN
BEOWLEL AV, TR 1~2git, 70 4{EE
BOXBERR? MABRL Ch e I/SHRKEL, 35
CEETRIRE RC YRIR T 1/10~1/200 5 RieEH ch’
REE LU, AR Y ~F R R ACEE V0T
NOBRET S 1/5 ARETIZ DT »OIERREAIR
»woh, O, @ WIIMICER~IEERRBES K B
Bk UCAREY : Bbihiz, —F, GFVERIT kY
PRHOISE, WINOBBEREH TS v 427
Y —J 8 o~ ELISA flidsig s hizds, 20|
PR DREROBINRETH 52, TDIZY, U4
WAT Y —~FTROD1/5FHRUE 1ml 4 b 50u] OHifkY
ANV 2ZTE (A2gp=2.35) M4, ThZ2RFRCHIRNLI
L ORREE U, BXi3, #ilby4vze sy
HikZ e $20 PBS-T THRLUIZ 8 DRV, 70
RERIZESHMOE B0 T, 1/5FHRTIE R ik~
TNTORTREHFL L sz, —F, /104
RETIIOQOOWRTREADIMEIVED oNEH, ©
RTIRIIIIREGEVESE 5 72, 1/20 /R E
TIIOWERY, RITHOAHIHIBD O Zh 512,
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m 1.2+
0.6 R e TR R
+#i{LGFV
4 - [ ]
05k 1.0
odk 08
0.3 n 0.6
(o]
'n. | §
0.2 0.4
0.1} 0.2r
1 1 1 j - 1 r -
P — 7 )
1/5 /10 1/20 1/100 17200 o TR T o3 - =2

T R

EB5E FrvEEREORR

o—e (DPBS-T, 0—0 @ PBS-T+2% PVP
0—0 G@PBS-T+2%PVP+0.2% 717 3 v
s—8 OPBS—T+1%PEG, o—a ®PBS-T
+29% PVP+0.2% 77 3 v +0, 29%DIECA
a—a WX, #by 1A% 7TV OHEY
& %7\ PBS-T CTHML I,

- - T FVELOWTERLLLO,

PED T E b 6PED GFV BHEEBRTOD Tk 9D B
Fuivicis, EEED 10EEOOW 2 Az,

3. TEYEL LU C. quinoa EpHpoO GFV il
5353

BIRT F o (ks No.6) DFEFHEBR C.quinoa H
#r AV, 107 FHRE S 105HIR % Y 107° FHR
RS THREL, JFBE LT, 94VRT7Y~-TKD
({8 No. 8) OFFL@EE* / 7HE 2 Az, 20
FERIIEOROL 0T, WHE b 102 FHRE TR
i GFV 2T a7z, 372 103 FWIKT 4, MW
RITER A~ 2 fZFEEED ELISA flidsf: b, Mgy
X COMEE TRBEIWRELE b iz, RURB2
C. quinoa % FI T REERETE & BB EBRT 5 &, C.
quinoa Ti2 107+ T, TR Y TIX 1072 F THRHHTF
BTHb, C.quinoa b 5D GFV OiHIRE ELISA
EHHEAN, TRV T ORBBRERRS » 5 i3,
ELISA #EV#ET LR & Bbhiz,

s

#E6E GFV BHEE
o—eo i C. quinoa 3, o—0 BHRS v
¥, ---- WRX, BLENKR C. quinoa
BIOF VY CRIERUETH -7,

4. BEHCHERLAT E9EASD GFV OBRHY

FDOHF (1980. 3. 20 @=E), EDD % DEMHED
KEELFE (1979. 7.5 #8%E), KOTELE (1979.10.4
£) 2EERU, RER FHT 5 T —20°C CHREFEL
7o FERIZE 2RDEBH T, EOHETIIHAY 157
REMNED LN, BHI GFV 2HRHT X2, EORE
(LETIIZEEITICL, No.b %2 BR313T GFV 2
T a7, FKOWLETIZ No.6 THS50 THRIETAR
M, Db DOTRRHETY 257, B, FKiTEREIRL I
FEiz oW Tid ELISA #hick 2 HHRBR & HfFL, C.
quinoa T X 5 H AR 2 £ L 7205, No.6 DED
KHLERL RS GFV 2RH Ty 572, 72, No.7
DOEDKRBLIEIZ Y 4V 27 Y —D 2 AFICE~EE
2RL, FMEO BERRE, 1980 EF~EHhHIIT
WREMEYE %% UT C. quinoa X % HIRHERERTE
PHEMUIZE TS GFV ZHRHTA,

5. 7T kEYOEEBALD GFV D

FIE (1980. 6. 4 =) CHERUIRBLEL L H
BDOIRICDWVTHRI Uz, COM, 19794Fi B (7 A)
~%& (12 B) @»BEBUIR, $E, KEFeonT
AL,



48 MY ETREFRHBG

#1758

F2X SV UENSOD GFV OKH

TGS okt o B HBE M

No. % (3A200) B (7A5H) ® (0ALE)
1 . 555% 163 (—)** .070(—)
2 .555 .287(—) .063(—)
3 .519 .160(—) .075(—)
4 . 498 .270(—) 068(—)
5 . 428 080(—) . 060(—)
6 .542 125(+) .108(—)
7 . 049 .130(—) .053(—)
8 . 050 045(—) 063(—)
9 . 053 050(—) 073(—)
* ELISA {f

¥O0) AR, ACERLCHREERRER
+: GFV 2 Tc&t, —: TXedh ol

B3R ST YOEENSLD GFV O+
Atk E R SONE 7 3 i A

Noo Ymi% w2 8@

1 . 472 . 052 . 318
2 — . 088 —

3 — . 054 . 152
4 — . 048 . 354
5 .128 . 050 . 221
6 — . 063 . 402
7 — . 047 . 120
8 — . 047 —

9 -— . 065 . 057

*1980. 6. 4 FREREVKL
oo BORREETE feh o T,

1980.6. 4 HEAMZDWTIL, HFE3RDEBOHTH 5,
L OREEMTIZRBLED L Nis & DML L, BIRT
72 No.1 38X ¥ No.5 Ti2 GFV 2HT 372535, #D
b ORTELEL »ENT, COWLE»SIZ VT Hh
GFV 2BITx 2 5 12, —F, BARAOERTIREL
ELISA fli% R3 & D%, BPHEWRT X2 » - 12
No.2 2B X 9NT GFV ZBHTa2, X, No.7i3C
DHERT 5 GFV 28 T %, GFVRLEL T
W3 EDRER AN,

1979 £ DOFER S, BRI OV TiI3IT R GFV
PRHT A2, EOSED 2 VLD, KEH: Y
TRAPORITRESEL -T2 4 dh, 94427
V—T R VRHERECOTBD SN D H5THY
O GFV 2BHT2CEMNTrIEh 5,

6. & O

TEBLU 1N BRI v-2 v 7 ) 113 4°C TRETHE,
1 EE% b KiE2 AMOK T3 S5 h 5103,
ZVHFBREZREOBMPBAD b5 L, BILORIRE
CIEBEH B I Hs, BOLILB R Bk Thid-Faie
HRATYZ, v ad Yy wa~5, oL FL— b
I PENEEIEE —20°C TIRELE8 ¥ BIEL 12 4 i
DOTHBRU 2D, BIFS HENE L RFEREN LD
Y BRI ORES T H 2 & Bbhis,

z £

IR K 9@ ELISA itk 3 GFV ORETIX, F
DR FONUSAES I GFV » RT3 2 C & 25bh
St (FE2H), INER 6~7TR) TWio5T, FHORK
BACIEN RIS 73 5 TR C & 4RO S A D Aol
BeEONSRHEI ATETH -2 B3R, COLE
12, BROEEEOERMIER T v 4 v RBEVE
Wiz e Bbh, UYEMOTO 5 (1976) @ C.quinoa %
AV HREREREORER L 8 LA HET 5,

ADE TS, TRIYDY 40RO ELISA ¥kick 3
ZWTic L T2, RAMSDELL 5 (1979) @ Peach rosette
mosaic virus (PRMV) & GONSALVES (1979) @ To-
mato ringspot virus (TomRSV) 122 TO#MENIH b,
C. quinoa % VT2 REE & DT, PRMV Tit C.
quinoa WX ZRREN L O I TH Y, TomRSV Tiid
BFREORETH It RE SN, ARBTH, BR
TRUDSDOBRMBER C. quinoa % FV 1 kR
BREGE HBEL 7205, R K o258 RU - RBR T
ELISA ¢ HEEERE I I3RS 2 v L 3 BT
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ELISA #EBNVOEEOHERTH 120 (6 M), Bk
L T R ER B2 s B Tid, ELISA T
12 FBYR 7 1AMk 6 BA T GFV 2RI TR 1008, s
BHETR DT 1 EE» S BT 272771 T ELISA
DL W TH S E Bbhir (H2R) . FXRBH
Wz GFV HifiED Hffiid, BEEE T80 EHARETE
s 512729 3 & WEMBEOHILTE 2 £/ T h i R HUR
Bi23o kT2 40 Ebh 3,

No. 7 13 YW RERRE T2< GFV 2BHTa X
o128, ELISAETIROMETIA S 348 GFV 28T
X, ZOBDOAETH GFV iTEEL T3 Lk » 1
BTxZ, DT E ELISA #05 C.quinoa % A1z
FEERRE L D BV C & BRL T3 & Bbh
%, 127700 No. 7 (3EDHFED ELISA TREMTH
S12 ) THRBCES D AN D VEHENTOY 412D
BEPERVIRIET H 5 Db, v AV ZADSFITIESH %
VBHHOEERHDEN DY, SHOFEVSLEL B
b,

PLEDFR I &b 6 REREML T 5 St. George %2
BRI L OF C. quinoa % BT 1HIRIEERE
& ELISA & ORAHSHERTTH &, REHIEN
St. George ~DIEAREEETII Yy AL HN1IE, C.
quinoa % FAOIC FHGERE T RN 2B 5 15 Abd
258, ELISA ¥ Ti3 2~3 AT LEORERRZTTE,
) CREZRERTH 5, RILBEIL, AHRBROEH
T3 ELISA i3, C. quinoa % VT2 HOEREMRGE &
h BT -1z, UYBMOTO 5 (1976) 13, C. quinoa
P AV SRR ER 2 IFERTNIE, St George %
A EAEERECIERT 2 BREDB VIREETH 2
LRNTINE CE Db, D ELISA #EiAHY i FERE
OREHETH 2 L Bbh3, X, ELISA HEiHkERE
EOEAREREEORICRTEED 2 ERT S 2~ 2L %
HeLEERT, ZRORAPERET 2 L3 T 5,
1217, SHORERRET BT, REOBRHCET
FEMBDVIL THLEWD S, TDET BAR-JOSEPH
% (1979) i Ultra turrax % FWVERER (13EIY D
20~30 F) TEERTXNIZEHMEL TR, SR CDHE
ER S HBOBEREIC OO TR T ILENHZ LB
bhs,

i 3

EEMABRDENTFY ODHEBEIANVATHS Gra
pevine fanleaf virus (GFV) O#iHic ELISA #2051
T3 ESPRRILI,

AL HiE, Hewitt Lk v @2 2 012
GFV (yellow mosaic strain! % FVTERIL 12 3 © T

R GFV ¢t ERET O0EFRI TG,

WA FMEIZ CLARK and ADANVS (1977) O FEiC ¢
Sle TA=F 4 Z -2 uT Y UIREBEIL Spg/ml, BESE
e 7-r'n 7Y U HIFRAEFED 1/100~1/200 FRiE
Vs Bbhi,

2 400 2 BRI, TBIR chenopodium quinoa
T 1% 0.059% Tween—20 ff PBS (0.02M Y > ER#% &
¥, 0.15M NaCl, pH7.4) TH+HTH-1h, TR
T, COERRTIHFERIGHED 51z T, 4
FTCRBEDD 3 HBORMB R LIZE LA, D
BEFEIRIT 29 Polyvinyl pyrrolidone, 0.2% 77 2 v,
0.2% Sodium diethyldithiocarbamate % fl . 72 & @
(FLEGG and CLARK, 1979) BEETH 5 & Bbhiz,

C. quinoa, TR IO HF & b BIREHED 1072~
10-3 FIRIKE T GFV 2RIHT X1z,

BRI OBIORMBE LT IANVRTIY~TRY
(3} 9 k) % AT, GFV ORHBEBREZEHKLIZE C
B, BB 1 EEEL 5 I3RS GFV 2 RIHT &,
ROIE TR 1270 3 DSIREAEORE OEED 5 bR
T X205, FKICERERU 12 pl3ED 5 ORHRET D -
12

BECERFERT 320 b O T H BADRDLS
GFV 2T a1,

C. quiuoa % JF 72 (AR & O HERORER
ELISA #bik b S Td 5 & BbhI,
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