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Detection of Phytophthora syringae in Plant Tissues by Means of Enzyme-Linked Immunosorbent

Assay (ELISA). Etsuo KIMISHIMA,
(Yokohama Plant Protection Station).
Abstract :

Takeshi NisH1o, Mutsuo TAKAYAMA and Noriaki NAGAO
Res. Bull. Pl. Prot. Japan 20: 1-6.(1984)
Two types of antisera, previousiy prepared for soluble (S) and crude cell-wall (CW)

antigens from Phytophthora syrvingae (NISHIO et al., 1983), were used in an enzyme-linked immuno-
sorbent assay (ELISA) to compare the serological specificity of them and to detect the fungus in
plant tissues. 25 fungal isolates, including 10 isolates (7 species) of Phytophthora, 5 isolates (5
species) of Pythium, and 10 isolates (10 species) of other genera, were used. Of 25 fungi tested in
the assay, all significant reaction was restricted to species of the genus Phytophthora, excluding P.
macrospora. No or negligible reaction was obtained with representative isolates of 11 genera,
including Pythium, Aphanomyces, Botrytis, Rhizoctonia, Phomopsis and Verticillium. S antiserum
has a higher serological specificity than that of CW antiserum. The assay with S antiserum could
be used to detect 0.1 xg/ml (as a protein content) antigen, and to detect P. syringae in infected apple

fruit and lilac leaf tissue.
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HN0.2% L7eb X 5z T, 200C 2 KifEEEH, 0.02
M PBS izt LB L X5 0.05M + ) = igEwg (pH
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WL, 3—F4v 2 y-2r 7Y vz 10 pg/ml 5
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Fig.1 Reaction in ELISA of S-antigen from P.
syringae 131191 ( ), and Colleto-
trichum graminicola (—— » ——) as con-
trol, at different concentrations of coating
and enzyme-conjugate y-globulin. Both
y-globulin solutions were prepared from
soluble (S) antiserum. Protein concen-
tration of S-antigen was adjusted to 100
ug/ml (ODye=0.6). Dilution rate of
enzyme-conjugate y-globulin solution
was indicated below, (O: 1/100, @: 1/
200, []: 1/400, M : 1/800. The dashed

line represents the level of background
readings in the absence of antigens.
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2. P. syringae S HEORHRF
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TR ARETH - 12,
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PVP® % v ie, 3B D S PLF LT X T ODggo =
0.6 B 72,

ZofER, Tablel kR 3T X 5w 2BOHIMB I
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BEOEKE O ELISA i L& L /B4, SHmE
FEAWIE XA PR TH D P syringae 131191 »3
050 L |EHE L, T P syringae 2 Btk L O
P. capsici 7> 0.38~0.39 & LB &by - T, P. casta-
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Fig.2 ELISA values for extracted preparations
of P. syringae 131191 diluted with PBS-
Tween (), and Botrytis cinerea (@) used
as negative control. Protein concentra-
tions in the extracted preparations were
adjusted initially to 100 zg/ml (OD 5=
0.6) and diluted. Soluble (S) antiserum
was used. The dashed line represents the
level of background readings in the
absence of antigens.
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Table1 ELISA value for mycelial antigens prepared for various fungi®

Type of antisera

Species and isolate number Source? Soluble Cell wall
antiserum antiserum
Phytophthora syringae 131191 CMI 0.509 0.67
P. syringae 34002 ATCC 0.39 0.72
P. syringae 62472 CMI 0.38 0.60
P. capsici 8386 IFO 0.38 0.80
P. castaneae 9753 IFO 0.19 0.34
P. erythroseptica 181716 CMI 0.22 0.47
P. macrospora 9049 IFO 0.03 0.08
P. palmivora 9755 IFO 0.20 0.50
P. parasitica var. nicotianae 4873 IFO 0.16 0.35
P. porri 30416 IFO 0.20 0.66
Pythium aphanidermatum 7030 IFO 0.02 0.02
Py. cucurbitacearum 23 OPU 0.02 0.02
Py. irregulare 30346 IFO 0.02 0.02
Py. ultimum 10034 OPU 0.02 0.05
Py. vexans 7 OPU 0.02 0.01
Aphanomyces euteiches uu 0.02 *9
Botrytis cinervea YPPS 0.02 0.03
Colletotrichum graminicola C8-2-1 YPPS 0.009 0.01
Fusarium oxysporum 7157 IFO 0.00 0.01
F. solani f.sp. mori 7708 IFO 0.00 0.00
Nectria haematococca 18280 ATCC 0.00 0.00
Phomopsis sp. YPPS 0.01 0.03
Rhizoctonia solani YPPS 0.01 0.04
Sclevotinia sclevotiorum YPPS 0.00 0.02
Verticillium dahliae YPPS 0.01 0.01

PBS-Tween control

[=}

.00 0.00

a)

Soluble (S) antigens, prepared from homogenated mycelia of each species and isolate
were used. Protein concentration of each antigen was adjusted to 100 gg/ml (OD, =
0.6).

Stock cultue of CMI: Commonwealth mycological institute, ATCC: American type
cultue collection, IFO: Institute for fermentation, Osaka, OPU: Osaka prefectural
university (Plant pathological lab.), UU: Utsunomiya university (Plant pathological
lab.), YPPS: Yokohama plant protection station (Reseach division).

Absorbance value at 405 nm.

9 Not tested.

@ Zero indicates reading same or less than that of control.

b)

)

ELISA ffix 7= L7, P macrospora 134 < Rt L 7c 0.34-0.50 & P. syringae 131191 & pbir LT ReR{E

ot ELISA {fi¢H - 7=, P. macrospora (3.3 & A G L
—F, CWHIIEcikrs=fEchH s P syringae e o,

131191 42 0.67 TH » T xt L, P. capsici, P. syrin-

gae 2 KR, P porri © 38 4 T 0.60~0.80 &5 4. TBRIEEAH 5D P. syringae NDIRY

 ELISA ffia 7% Utc, P. castaneae, P. erythroseptica, SHIE % FAWTRBEEZY S P syringae DR H

P. palmivora, P. parasitica var. nicotianae © 4 f&i% R, ABRE g UERK 10ml #inx <H



1984 £ 3 73 BE R - |l RE

Phytophthora BT O MG HM H LR X ORE % 5

BLRARE 10 f5% &£ LT, 50, 250, 1250, 6250 D
ERE AR LT, B3 Figdontkhc, vva
BEU54 5 7 OBRITARNL 10 {58 T %K < 0.53,
0.40 £ @v ELISA flixmL, #EHRABIZEAY
RIG U e oo, BEMAROIFFRREALY v T
BRD ORI o1edy, 54 F » 72 T 10 fE5F R T
0.13 &b T @Dd b,

Al ] o] N L]
0.5} J
g
£ 0.4} |
(=}
<
j€a)
Q
Z 0.3} ]
<
m
o
2
2 0.2}
<
0.1}

1/10 1/50 1/250 1/1250 1/6250
Tissue / buffer ratio(g/ml)

Fig.3 ELISA value (A,snm) of Phytophthora
syringae antigens in extracts of apple and
lilac tissues prepared with different ratios
of extracting buffer to tissue. The necrot-
ic parts of apple fruit (A) and lilac leaf
(©O) infected with P. syringae. Healthy
apple fruit (A) and lilac leaf (@). Solu-
ble (S) antiserum was used.

% =

PE o MEFH i ERELRE T 58613, HK
WEOBEY B L TRBRITHILENDH, AR
G SHUROPURWE NI TH 5 0B Tl
DT, BEVEWEL L ICRDEELEbhE 2 v
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BHROP TR REL BT, ZoERISET
s Lic VLR R L OV EP AR TR &
—FH L= (FR S, 1983a,b), Phytophthora BHE DK
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PR & AEEORE WV ELISA iz /R L, EEEHIR
D RTED 51,

CWHiMER BB XA EoHE T, Py-
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