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Detection for Cucumber Green Mottle Mosaic Virus in Cucumber Seeds Using Enzyme-Linked
Immunosorbent Assay. Akira Kawarl, Shigeru KiMmura, Takeshi NisHio and Noriaki Nacao
(Yokohama Plant Protection Station). Res. Bull. Pl. Prot. Japan 21 : 47-53 (1985).

Abstract: The comparative tests of the detection for cucumber green mottle mosaic virus
(CGMMYV) in cucumber seed extracts showed that the modified enzyme-linked immunosorbent
assay (M-ELISA ; FrREGG and CLARK, 1979) was more sensitive than the standard ELISA (S-
ELISA ; CLARK and ADAMS, 1977) : 10 ng/ml of purified CGMMYV in seed extracts were detected
by M-ELISA and 40 ng/ml by S-ELISA. With artificially contrived levels of infection, the
equivalent of one CGMMYV -infected seed homogenized with 800 healthy seeds could be detected by
M-ELISA. All seeds obtained from cucumber plants inoculated with CGMMYV at early stage
contained the virus but seed-transmission was only 4.2 percent (15/355) in those seeds. Therefore,
it is supposed that low transmissibility through seed would raise the accuracy of seed-test program
and the detection method for CGMMY from seed lots using the sample size of 800 seeds by M-
ELISA would have practically sufficient accuracy.

F A A &

MABTRETE, BTREATAYALS, BT
CHEMREEOBEEIIS, 72V 914 v 2EDHWILT
vy R —EEOREEIHVOIRDL, ThbOiEk
i, Wthd, REEiEcroTREYR 2L &
NTE B,

—7%, BFEhy 1 v 20BEREE LT,

O —FBOBTEXERELT, Y1 ARERDOH
HBar 845 55 (McKINNEY, 1954)

@ —EEOBTYEERCERL, HEOHEH
Yo gEfE S 5 g (KIMBLE ef al., 1975)
EDWMEND BN, Thb, RECHELRREA -
A%, BEPEORE IS, ABTFIIHL, WAE
THOIBRECRS I LWIHEERT AV,

Lo, FllliEnBshicy 1 4+ 2 LT, AF
MEFHFELERELCHE, Thbb,

@ SDS-# A fL#: (CARROLL et al., 1979)

@ fEEREE (SSEM)(BRLANSKY and DERRICK,

* ABEOMERRERN 58 F£E AR BEFESKE
B g Maick\ TREL,

1979)

® HEESHEE (ELISA)(LISTER, 1978)

@ HERME RS ALK (RISA) (GHABRIAL
and SHEPHERD, 1982)
EZLHCTEFLRETLIHENERESh, RERM
RHPDETE, BTEREY 1 4 2T 2 REKR
b, Try 2 —HREOHKTRbhTVWAREE L
BIhBIdihoTElk, ThbOBTLREMEY 1
N AEEOFT Y, Hic ELISA 2, SSEM = RISA
CAVA LS ARBEEBREEY NELe T, L
LINDRIEHETS Y ALV ABRERENEOLNL AT
B XN D,

7T, MABTRZEICE TS ELISA kX 212
ERBERTAVEODETFALLT, F2 v VETH
b2y VEHEYFA 2771402 (CGMMV) ##H
T 5 HEICOWTHREET -,

ARBRE2TOEHIH, VAV AROCHMEY 78
TEoie () BREYHERSFERE—BEL, &
HRBEEBRb - LA UFTRERE DB ELE
CEILBLEFS,



48 B R A

EOREHE 8215

MHEE L UFZE
1. #&HEV710R

Fav VRHEYA 27940 A—F 27 ) HR(CGM
MV-C) v 14 2R xBEEREIHE L LT
FRLKE, 714 LvAEER 260nm kit sBEE
3.0% 1lmg/ml & LCEHEL K,

2. fEET

RO F = v U EFREMNIET s #ER L,
TANARBETIOEDOL S LCER LI, BE
NTEELANESIOHEF =2 v VOTELY M1
AR (#9350 ug/ml) ZEHERHEL, RKECEY I 7E
RoOBHIEEEYBEHICEE L, CABD DT
BENPBES NI ERETERI L, BT EPHE LI
ELLBET»ORBRLBETYRVCHAERIE, 1
BEH T LB AR, #RAT2 ETER TR
L7,

3. ELISA mFI&E

CGMMV-C il (J11f 2,084 f2) A% CLARK and
Apams (1977) o FBZ¥L ¢, v-7 a7 ) v (1gG)
wEALL, TAh MY vERSEEEE (Sigma #,
Type VII-S) & 1gG ##& X T, BEHRES 1gG (=
voar—MRREABM LI, 2-F 4 v gG ik y-7
w7 ) vEEY 0Omg/mlic, ¥z vP ey — ik
BEREEY lmg/mlicis X 5CHABL, thihy
R E LT,

ELISA e 3k, 0.85% NaCl, 0.05%
Tween-20, 2% KV ev=—rvrYy FvyE2aipr0.02
M v v EEfEE R pH 7.4(PBST « PVP) » By CiH%

STANDARD PROCEDURE

Add 200 gl IgG in coating buffer
Incubate 4 h at 37C

|
Add 200 yl test sample in PBST-PVP

Incubate overnight at 6°C

l
Add 200 gl conjugate IgG in PBST
Incubate 3 h at 37°C

Add 300 gl substrate in diethanolamine buffer

[
Stop reaction with 50 4l 3.0 M NaOH
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MODIFIED PROCEDURE

Add 200 gl IgG in coating buffer
Incubate 4 h at 37°C

Add 200 gl mixture of test sample and
conjugate IgG in PBST-PVP
Incubate 4 h at 37°C

|

Add 300 gl substrate in diethanolamine buffer

|
Stop reaction with 50 4l 3.0 M NaOH

Fig. 1. The procedure of stardard and modified ELISA.
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Fig. 2. Comparison of the relative sensitivity of

standard and modified ELISA.

Antigen ; purified preparation of
CGMMYV diluted in a 1:10 (w/
v) extract of cucumber healthy
seeds in PBST - PVP

[1; standard ELISA, O ; modified
ELISA
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Fig. 3. Frequency distribution plots for RE val-

ue of individual seeds from 3 fruites
infected with CGMMYV

Individual seeds from 3 fruites were cut
in half ; one half of each seed was index-
ed for the virus. Relative ELISA value
(RE value) of each seed was obtained
from following formula ;

ER value=(Absorbance value for seed
extract/Absorbance value for virus
preparation at 10 zg/ml)x 10
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M-ELISA absorbance value against
artificially contrived samples
contaminated with a CGMMYV -infected
seed
The one-half seed portions from infected
seeds were mixed with 50-800 healthy
seeds to simulate samples with one
infected seed in a 100-1,600 seeds/sam-
ple.
The infected seeds for mixing had RE
value 8-9 (Test I), RE value 6-7 (Test II)
and RE value 3-5 (Test III), respectively.
Dotted line indicates absorbance value
for healthy seed extract.
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Fig.5. The relation between RE value of infected seeds and rate of seed transmission

The half number of seeds obtained from one CGMMYV -infected fruit were indexed individually
for the virus and another half were used for seed-transmission test.
(D-M) were assayed. Numelic ; no. infected seedlings/no. germination

Seed lots from 10 fruits

Table 1, Detectability of viruses in seed lots on previously published references

Detectability

Seeds Viruses Methods Isrgggs% ealthy References
Seeds

lettuce | lettuce mosaic virus Chenopodium method 1/500 KiusLE et al, 1975
soybean | tobacco ringspot virus ELISA 1% LisTer, 1978
soybean | soybean mosaic virus ELISA 2-4% Lister, 1978
pea pea seedborne mosaic virus ELISA 25% HamiLton and Nichovs, 1978
pea pea seedborne mosaic virus SSEM 1% HamiLton, and NichoLs, 1978
soybean | tobacco ringspot virus SSEM 1/1000 Brransky and Dgrrick, 1979
soybean | soybean mosaic virus SSEM 1/1000 Brransky and Derrick, 1979
barley | barley stripe mosaic virus SSEM 1/1000 Brransky and Degrrick, 1979
lettuce | lettuce mosaic virus SSEM 1/100 Brransky and Dgrrick, 1979
lettuce | lettuce mosaic virus ELISA 1/1400 Jararroure et al, 1979
bean bean common mosaic virus ELISA 1/2000 Jararpoure ef al, 1979
lettuce | lettuce mosaic virus RISA 3/30000* GuapriaL and Suepherp, 1982

* when 5 to 10 samples (500 seeds each) per seed lot were assayed.
ELISA =enzyme-linked immunosorbent assay

SSEM =serologically specific electron mycroscopy
RISA =radioimmunosorbent assay
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