R B RATIRAL T JER S (TEBT BHR)

#2855

13~19 44 (1992)

ELISA (2 X % Apple stem grooving virus 9

BH IO w T
B oW — EeE I RO

B o =% 2. T
MR B R

8

Studies on the Detection of apple stem grooving virus by ELISA. Ichiro NamBa, Akinobu
MAEKAWA, Yasuhiko TANAKA and Hiroshi YamasHITA (Kobe Plant Protection Station). Res.
Bull. Pl Prot. Japan 28: 13-19 (1992).

Abstract: ELISA methods was applied to detect apple stem grooving virus (ASGV) from apple
and pear leaves. Antiserum was prepared by injection of purified ASGV (p-208) into a rabbit.
The antiserum had titre of 1:512 against purified ASGV. Enzyme conjugete was made with
alkaline phosphatase. The optimal concentration for coating and conjugated IgG were 5 gg/ml
and 1:100 dilution, respectively. Four apple trees and six pear trees infected with ASGV were
used for this test. ASGV was detected from the apple leaves by direct double antibody sandwich
method. Test samples were grinded with PBT-PVP (phosphate buffer containing Tween-20 and
polyvinyl pyrrolidone : pH 7.0) extraction buffer. Modified ELISA (test sample and conjugated
IgG were mixed and incubated simultaneously) was adopted to detect ASGV from the pear leaves.
Ovalbumin, nicotine and DIECA were added to the PBT-PVP extraction buffer to grind the pear

leaves.
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Infected C. quinoa leaves

Grind
Squeeze through cheesecloth
Crude sap

for 10 min.
Supernatant

Store at 4°C for 1 hr.

Supernatant

Add Mg-bentnite suspension and stir.
6.5-10.5 mg bentnite /10 g infected leaves-weight) Centrifuge at 3,000 rpm

Add 7% PEG and 0.02 M NaCl
Store at 4C for 2 hr and centrifuge at 7,000 rpm for 15 min.
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Add 2-3 vol. (W/V) of 0.02 M phosphate buffer pH 7.2 containing
0.01 M EDTA and L-cysteine monohydrochloride

Repeat several times (total volume

Centrifuge at 10,000 rpm for 10 min.

Resuspend in 0.01 M phosphate buffer pH 7.2 containing 0.01 M

Pellet
EDTA and 1% triton-X
Store at 4C overnight
Centrifuge at 10,000 rpm for 10 min.
Supernatant
Layer on rete sucrose density gradient tubes (10-40%)
Centrifuge at 23,000 rpm for 100 min.
Viral zone
Centrifuge at 40,000 rpm for 120 min.
Pellet

Resuspend in distilled water

Fig. 1.

Procedure of purification of ASGV



1992 £ 3 A D

ELISA 1= X % Apple stem grooving virus D iz2ouT 15

Apams (1977), FLEGG and CLARK (1979) I X Ol
B (1986) D HEICEEL Tt 1B HID =1
srBA2 -7 v —rD2well ¥ #FEH LT, 405nm
DRI EOEHER Ok o ELISAEE L, 4
SBRE O 2L Lo d D% ASGV 23 & h
feERtE L,

& R

FFa—54 v I/ fllgGRI V=2 2ar—1tD
RBFEWERY C. guinoa L 3E L FERE (ASGV P-
208) AT RDI, ZOHBEORENZ0.0IM Vv
EREE W (pH 7.0 ; Tween-200.05%, AV E=Atr
) KV 2%, SR T AT v 02% ) TEREL T,
a—754 w7 IgGOFHREEE L L T 50,100, 200, 400,
80D SKA, aval— OFFERLE LTS,
100,200 50 SR B RITRBE T~ 2 A, H=2 v
Tar -t HHEOHE A =T 1 v 2 IgGC FREX
50,100, 200 f5 @D 3 KO BILE W ZE X Inh o 72 h, 400
B biciss &, BREOWMKENMETL, BER

K &DENPEHE TR o, 2V 2=y — b FRfEE
X 3K 7T 100 fE 23k b ERX & BEX T
AJ'DofC.O

DEo#ER»S, DBEORBTIZ=2—5 4 v 7 1gG
DFEFEERY 200 15 G pug/ml), =2 v 22y =+ OF
REEREZ 1005 & L,
DOERERBERICOVTHRF L, Vv (P-
208+AW-3 ROFEAY v =), 7 (FBRUFEE < »
;) OFER Y VEEE, 7= vEE RBERIO
25% =2 FvEREAE L ISEEORERD 10 £
BETE®RL, ELISA %7\, TofExkErlt, &
DR, Vv aHEDEE, =arvrHEERELIE
R 2 BEOBEK S OEE R T ASGV Tt
TELD, BEKRE T ELISAEOZ TR LA LA
BDhhlehote, i, FUHEOEE T EDRE
BExAWTH ASGV R T & 7enr o7 (Table 1D,
I, b BEOREROFLG ) vIBIER A L
L7cd (001 M Vv EEREER, Tween-200.05%, *
V= r Y Fv 2%, 4 pHTOXRWT, &
helg7A7 31y, =saFv, S=FASFAHL

Table 1. Effect of extraction buffer on ELISA value

ELISA value

buffer apple leaves pear leaves
infected*! healthy infected*? healthy

1. 0.01M Na PBT-PVP (pH 7.00 0.20 0.09 0.11 0.10

2. 01M Na PBT-PVP (pH 7.0) 0.20 0.08 0.11 0.11

3. 0.01M Na-K PBT-PVP (pH7.00 0.19 0.09 0.11 0.10

4. 0.1M Na-K PBT-PVP (pH 7.0) 0.20 0.09 0.11 0.11

5. 0.01M K PBT-PVP (pH 7.0) 0.19 0.08 0.12 0.10

6. 01M K PBT-PVP (pH7.0) 0.17 0.08 0.11 0.10

7. 0.01M Na PBT-PVP (pH7.8) 0.20 0.08 0.08 0.06

8. 0.1M Na PBT-PVP (pH 8.0) 0.18 0.08 0.09 0.07

9. 0.1M Na-K PBT-PVP (pH 8.0) 0.17 0.07 0.09 0.07

10. 0.01M K PBT-PVP (pH7.9) 0.22 0.08 0.08 0.09

11. 01M K PBT-PVP (pH 8.0) 0.14 0.08 0.09 0.07

12. 0.01 M K carbonate buffer+0.05% Tween-20+2% 0.21 0.08 0.10 0.10
PVP (pH 8.3)

13. 0.01 M Na citrate buffer+0.05% Tween-20+2% 0.19 0.10 0.11 0.09
PVP (pH 7.00

14. 01M K citrate buffer+0.06% Tween-20+2% 0.22 0.09 0.11 0.09
PVP (pH 7.0)

15. 2.5% nicotine+2% PVP 0.11 0.08 0.10 0.10

PBT-PVP: phosphate buffer + 0.05%
pyrrolidone
*1 Isolate: P-208+AW-3, ** Isolate: FB

Tween-20 + 2%

polyvinylpyrrolidone, PVP: polyvinyl-
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Table 2. ELISA value on different extract buffers and procedures

ELISA value of apple leaves

ELISA value of pear leaves

buffer procedure A procedure B procedure A procedure B
infected*! healthy infected*! healthy infected*? healthy infected*? healthy
a 0.41 0.05 0.39 0.14 0.06 0.09 0.09 0.16
b 0.23 0.04 0.26 0.10 0.03 0.06 0.05 0.07
[ 0.29 0.06 0.41 0.19 0.05 0.06 0.09 0.15
d 0.11 0.04 0.24 0.08 0.02 0.01 0.06 0.07
e 0.20 0.06 0.38 0.18 0.06 0.08 0.04 0.06
f 0.04 0.05 0.11 0.038 0.04 0.07 0.06 0.09
g 0.21 0.06 0.13 0.09 0.59 0.09 0.03 0.04
h 0.25 0.06 0.22 0.10 0.06 0.13 0.02 0.06

a: PBT-PVP (0.01 M Na-K phosphate buffer containing 0.05% Tween-20 and 2% polyvynil pyrrolidone,
b: a+nicotine (0.05%), c: a+ovalbumin (0.2%), d: a-+nicotine (0.5%)+ ovalbumin (0.2%), e: a+oval-
bumin (0.2%) +sodium thioglycollate (0.1%), f: a+nicotine (2.5%), g: a+nicotine (0.5%) +ovalbumin
(0.2%) +DIECA (0.01 M), h: a+ovalbumin (0.2%)+DIECA (0.01 M)

*! Isolate : P-208+AW-3, *? Isolate: FB

Add 200 g1 purified IgG in coating buffer to each well

Incubate for 4 hrs at 37°C

Wash

|

Add 100 g! test sample in phosphate buffer (containing 0.05% Tween-20, 2%

PVP and 0.2% ovalbmin) and 100 «l conjugate in phosphate buffer
(containing 0.05% Tween-20 and 0.1% bovine serum albumin)

Incubate overnight at 4°C

Wash

Add 300 g1 p-nitrophenyl phosphate substrate in diethanolamine buffer

Incubate for 24 hrs at room temperature

Stop reaction with 50 1 3M NaOH

|

photometric measurement at 405 nm

Fig. 2.
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Modified procedure of ELISA (procedure A)

—BEEE L 7cBE (2 A: Fig. 2) R <, ko0
FIEE B ERABLE L2 vCay—rDAEY
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Add 200 g1 purified IgG in coating buffer to each well

Incubate for 4 hrs at 37°C

|

Wash

Add 100 g! test sample in phosphate buffer (containing 0.05% Tween-20, 2%

| PVP and 0.2% ovalbmin)
Incubate overnight at 4°C

Wash

|

Add 200 «] conjugate in phosphate buffer (containing 0.05% Tween-20 and

‘ 0.1% bovine serum albumin)

Incubate overnight at 4°C

Wash

Add 300 g1 p-nitrophenyl phosphate substrate in diethanolamine buffer

Incubate for 24 hrs at room temperature

Stop reaction with 50 £1 3M NaOH

Photometric measurement at 405 nm

Fig.3. procedure of ELISA (procedure B)
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Table 3. Detection of ASGV from bark and
young leaves of apple and pear trees in
spring

ELISA value

plant tested procedure A procedure B

bark leaves bark leaves
APPLE*
P-1 0.69 0.56 0.66 0.89
P-5 0.67 0.64 0.65 0.70
P-208 — 0.96 — 1.14
AW-3 0.50 0.36 1.35 0.99
healthy 0.37 0.22 0.33 0.32
PEAR*?
Cl 0.27 0.27 0.10 0.25
C2 0.46 0.41 0.22 0.15
FB 0.46 0.31 0.23 0.58
K20C - 0.30 — 0.39
T20C — 0.29 — 0.59
FK — 0.25 — 0.91
healthy 0.13 0.11 0.09 0.55

*! extract buffer: PBT-PVP

*2 extract buffer: PBT-PVP+nicotine
(0.5%) + ovalbmin (0.2%)+DIECA (0.01
M)

Table 4. Detection of ASGV from bark of apple
and pear trees in autumn

plant ELISA plant ELISA
tested value tested value
APPLE* PEAR*?
P-1 1.36 C1 0.01
P-5 1.17 C2 0.16
P-208 1.62 FB 0.23
AW-3 1.25 K20C 0.17
healthy 0.51 T20C 0.21
FK 0.13
healthy 0.02

*1 extract buffer : PBT-PVP
procedure B

*2 extract buffer: PBT-PVP+nicotine (0.5%) +
ovalbmin (0.2%) +DIECA (0.01 M)
procedure A
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