YIS REMERS (EPHER)
19 5 55~62 AEANI 68 4E (1983)

Phytophthora J&EH D MLE SRR HEL L O
A e BT B 3 5 pF e
I1. Phytophthora syringae (DESJEIARBIC & 5 Bri*

CER== #’-FH B W X
B R OHESR OB
BB ET

Studies on Serological Detection and Identification Methods for Species of Phytophthora I1.
Use of Fluorescent Antibodies for Detection of Phytophthora syvingae. Takeshi Nisuio, Etsuo
KimisuiMa, Mutsuo Takavama, and Tetsuo SueTsucu (Yokohama Plant Protection Station).
Res. Bull. Pl. Prot. Japan 19: 55-62 (1983).

Abstract: Ten isolates (7 species) of Phytophthora, 7 isolates (7 species) of Pythium and 10
isolates (10 species) of other genera were tested serologically by means of the indirect
immunofluorescence method. Soluble (S) and crude cell-wall (CW) antisera prepared for
antigens from Phytophthora syringae were used. Each antiserum was adsorbed with S or CW
antigens of P. pavasitica var. nicotianae or Pythium vexams. Genus-specific staining was not
observed in the tests with a nonadsorbed CW antiserum, but CW antiserum adsorbed with CW
antigen of Pythium vexans was useful to distinguish Phytophthora spp. from 7 Pythium spp.
and other isolates except Sclevotinia sclevotiorum. Nonadsorbed S antiserum restrictedly
reacted with hyphae of the species of Phytophthora. Those results showed that S antiserum was
more useful than CW antiserum for differentiation of the genus Phytophthora from 27 isolates by
an immunofluorescence tests. It was necessary to dilute the y-globulin solution up to appropriate

concentration. The most intensive fluorescence were observed in preparations of 3 isolates of
P. syringae. Only P.macrospora hyphae showed no staining among the species of Phytophthora.
Intense fluorescence was observed in the young growing hyphal tips compared with older
hyphae. P. syringae hyphae could be detected in the inoculated apple fruit tissue and seedling

tissue by the immunofluorescent staining method.
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Hyphae of tested isolates.

added rabbit 7-globulin and then incubated
for 30 min. at 37°C in a humidity chamber.

—washed with PBS.

—added anti-rabbit IgG conjugate FITC goat IgG
and ten incubated for 30 min. at 37°C in a
humidity chamber.

—washed with PBS.

Observation with a ultraviolet microscope.

Fig. 1 The indirect method of an immuno-
fluorescent stain.
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Table 1. Fluorescent antibody tests with nonadsorbed and adsorbed rabbit antiserum prepared

for P. syringae (CMI 131191) cell wall fraction

Adsorbed with P. para.* Adsorbed with Py. vex.**

Species and isolate

No aNonadsorbed Dilution Dilution
bPNone x20 x50 x100 ©“None x20 x50 %100

P. syvingae 131191 H# H 4+ + - # it HHt +
P. pavasitica var.

nicotianae 4873 + #+ + — — H 4+ H+ +
Py. ultimum 10034 H# + - — — + — — -
Py. vexans 7 H# +# - — — + — — —
S. sclevotiorum + 4+ - - - + (+) (+) -

The degree of fluorescence was graded from
yellow-green fluorescence.

* Adsorbed with cell wall fraction of P. parasitica var. nicotianae (4873)
** Adsorbed with cell wall fraction of Py. vexans (7)

a The protein content of the y-globulin solution was 0.5 mg/ml.

: no fluorescence to #f: extreme brilliant

b Absorbance at 280 nm was 1.78.
¢ Absorbance at 280 nm was 2.70.

)

24778 - 1o, RRHLMLE»SD v-7'mnT ) A, (P,
 arasitica var, nicotianae WX K Py, vexans WX
R) s Hotze Th b RIIX D 280nm i2is1) 5 R
i3, P, parasitica var, nicotianae WRIUX Asgo=1,78,
Py, vexans WINX Azg0=2.70 ThH -1z, THNEHED 7=
w7 Y L% 20 £, 5045, 100 fific PBS AL AR
U TR 2T 512,

Z OFER: (Table 1), RGN TS BidkE T
IR 6N 12, P, parasitica var, nicotianae WX T
13, 20 RET AR 12358 Phytophthora J& 2 BRI U
U 728, P, syringae DOFISDFHL 2 - 120 Wi Py.

A partial fluorescent stain was observed.

vexans WX T2, EFR T3 45 ERicRKIRL 12
D3, 20 45K 0F 50 R IR 1A Pythium B 2 HEHE
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BRI IR T RS B o 1,

BUSTRES A BME (—~tt) CEaL, 2 EhoOoK
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7o RBIK AL Y v~ ud ) VBEREAT,
0.5mg/ml XX 0,025mg/ml & U Wz, & 12, P,

Table 2. Fluorescent antibody tests with nonadsorbed and adsorbed rabbit antiserum prepared

for P. syringae (CMI 131191) soluble fraction

Adsorbed with

Species and isolate  NMABODET P, payat  Adorbed WIth By ver ™
No. 20.5 0.025 0.2 0.02 0.4 0.04 (mg/ml)
P. syringae 131191 # H# # + # ++
P. parasitica var.
nicotianae 4873 # + ++ - + +
Py. ultimum 10034 H — — — + _
Py. vexans 7 + — - — - -
S. sclevotiovum + - - — + -
The degree of fluorescence was graded from —: no fluorescence to #: extreme brilliant

yellow-green fluorescence.

* Adsorbed with soluble fraction of P. parasitica var. nicotianae (4873).
** Adsorbed with soluble fraction of Py. vexans (7)

a The protein content of the y-globulin solution.
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Table 3. Reactions of fungi to staining with fluorescent antisera preparel for P. syringae
(CMI 131191) cell wall and soluble fractions

Cell wall (CW) antiserum Soluble (S) antiserum
Nonadsorbed Adsorbed Nonadsorbed Adsrobed
Species and isolate No. with with
P. para. Py. vex. P. para. Py. vex.
(a) (b) (c) (d) (e) (f)
P. syringae
CMI 131191 it # # # H +
ATCC 34002 Ht H H 1t H 1t
CMI 62472 # # HH # 1 +t
P. capsici
IFO 8386 ++ + ++ # ++ +t
P. castaneae
IFO 9753 +# 4 4+ + + 1
P. erythvoseptica
CMI 181716 +# + # +# H# 4
P. macrospora
IFO 9049 + - - - — -
P. palmivora
IFO 9755 4 4t + +
P. parasitica var. nicotianae
IFO 4873 + + 1+ +#
P. porri
IFO 30416 # +#+ + + +#
Py. aphanideymatum
IFO 7030 + + - - - -
Py. cucurbitacearum
23 + - - - - —
Py. debaryanum
7659 * * * - * -
Py. irvegulare
IFO 30346 + + - - - -
Py. porphyrae
IFO 30347 * * * -~ * -
Py. ultimum
10034 + - - - - -
Py. vexans
7 H+ + - - - -
Aphanomyces euteiches * * - - - -
Botrytis cinerea — — - — - —
Colletotrichum graminicola
C 8-2-1 + - - - _ _
Fusavium oxysporum
IFO 7157 - - - - - -
F. solani f sp. mori
IFO 7708 - - - - - -
Nectria haematococca
ATCC 18280 - — - - (+) -

Phomopsis sp. — — — — — —
Rhizoctonia solani - - — — — _
Sclevotinia sclevotiorum +# + + — — _
Verticillium dahliae —

yellow-green fluorescence.
(a) The protein content of the y-globulin solution was 0.5 mg/ml.
(b) Adsorbed with cell wall fraction of P. parasitica var. wnicotianae and diluted 20 times with
PBS. A,5=0.089

(c) Adsorbed with cell wall fraction of Py. vexans and diluted 20 times with PBS. A,4,=0.135
(d) The protein content of the yp-globulin solution was 0.025 mg/ml.

(e) The protein content of the y-globulin solution was 0.2 mg/ml.

(f) The protein content of the y-globulin solution was 0.04 mg/ml.

%*

Not tested. () A pertial fluorescent stain was observed.
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Explanation of Plate

Fig. 2 The degree of fluorescence.

Fig. 3

2-A +++: Extreme brilliant yellow-green fluorescence of P. syrimgae treated with CW
antiserum adsorbed with P. parasitica var. nicotianae.

2-B ++: Green fluorescence of Py. vexans treated with nonadsorbed CW antiserum.

2-C +: Poor fluorescence of Py. vexans treated with CW antiserum adsorbed with P.
pavasitica var. micotianae.

Immunofluorescent staining of an apple tissue infected with P. syringae.

3-A A section of an infected seedling tissue.

3-B Hyphae around the fruit tissue with the autofluorescence of the host cell wall.
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