B RT R AR RE (R P

H2E5: 1~6

R 3E (199D

Pythium JBH 4 T AT 2 PLMIEDI/ER &
Z D XIS Fr

PR B - BE PR - BEE IEPR

BB BT

Preparation of Antisera for Four Pythium Species and Their Serological Specificity. Y oshinori
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Abstract: Antisera were prepared for soluble antigens from four Pythium species; P.
aphanidermatum (Pa), P. iwayamai (Pi), P. paddicum (Pp) and P. ultimum (Pu). These antisera
were tested with fungal antigens, including 15 isolates of Pythium, 2 isolates of Aphanomyces, 6
isolates of Phytophthora and 5 isolates of other genus fungi, by the agar gel immunodiffusion test
and enzyme-linked immunosorbent assay (ELISA). Pa antiserum reacted with P. butleri and
homologous antigen P. aphanidermatum but did not reacted with the other Pythium species. Pi,
Pp and Pu antisera showed similar serological specificity and strongly reacted with P. debaryanum,
P. irregularve, P. twayamai, P. paddicum, P. sylvaticum P. ultimum and P. vexans, and slightly
reacted with the other 8 Pythium species. And in ELISA these three kinds of antisera reacted with
Aphanomyces as well as Pythium, but not reacted with other genus fungi. Then, it was impossible
to distinguish the genus Pythium from Aphanomyces but possible from Phytophthora or other genus
fungi by the serological reaction with these antisera. It was found that P. aphanidermatum and
P. butleri appear to be serologically identical and different from the other Pythium species
investigated. And it seemed that P. debaryanum, P. irrvegulave, P. iwayamai, P. paddicum, P.

sylvaticum, P. ultimum and P. vexans were related very closely.
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Table 1. List of Isolates used in this study

Isolates Designation Source
Pythium aphanidermatum 344 UuoPp?
P. butleri 31214 I1FO°
P. debaryanum 8002 N U°®
P. graminicola S-39 UOP
P. irregulare 30346 I1FO
P. iwayamai 363 UuoPp
P. paddicum 364 UoP
P. periplocum 31933 I1FO
P. spinosum 7031 IFO
P. sylvaticum 31942 IFO
P. ultimum 7 uoP
P. vanterpoolii 31923 IFO
P. vexans 7 UOP
P. volutum 31926 I1FO
P. zingiberum 30817 IFO
Aphanomyces euteiches F-2 HNU“
A. iridis Ap-7 UuoP
Phytophthora capsici 30696 1FO
Ph. cryptogea S-16 HAE®
Ph. erythroseptica 181716 CMIf
Ph. megasperma HS-57 HAE
Ph. nicotianae var. parasitica 30595 I1FO
Ph. syringae 131191 CMI1
Peronophythora litchii TL-1 Y PP¢
Botrytis cinerea YPP
Fusarium oxysporum YPP
Rhizoctonia solani 390 S yn
Verticillium dahliae YPP

: University of Osaka Prefecture

. Institute for Fermentation, Osaka

: Niigata University

: Higashi Nippon Gakuen University

: Hokkaido National Agricultural Experiment
Station

: Commonwealth Mycological Institute

: Yokohama Plant Protection Station

: Saga University

o o0 o

-

=pll o}

S5SHHETH B, Thbo—&ix, KRFZKE, EBA
FERARF, EEXY, HEEAKKAEEBEFT» S5
FEHZ L O F\ Tz, Phytophthora erythroseptica
PETHYBRIDGE, P. syringae KLEBAHN (X Common-
wealth Mycological Institute X 9 ESKEKE DK
A B TEA L, Peronophythora litchii CHEN

** P S 54 BESE 1430 5, 5514315, 61 REKEES
886 =

ex Ko et al. CUIHRB 1986) I TN F Db DO BEkk XY
PR T LIREF OB Vs,

HROAEE S L U IMEOER

P. aphanidermatum (EDSON) FitzPATRICK (UOP
344) (Pa), P. iwayamai S. ITto (UOP 363) (Pi), P.
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Table 2. Reactions of fungal antigens with
antisera prepared for four Pythium
species in agar gel immunodiffusion

Antisera
Species

Pa® Pi®* Pp¢ Pu
Pythium aphanidermatum I —
P. butleri + — - _
P. debaryanum — + + +
P. graminicola — — — _
P. irvegulare — + + n
P. iwayamai - + + s
P. paddicum — + + +
P. periplocum — — — _
P. spinosum - — _ _
P. sylvaticum — + + +
P. ultimum — + 4 +

P. vanterpoolii — — _
P. vexans — + + +
P. volutum — — _ _
P. zingiberum — — — _

Aphanomyces euteiches — — — —
Phytophthorva capsici — - — NT*
Ph. erythroseptica — — — —
Fusarium oxysporum — - - —
Rhizoctonia solani — — — —
Verticillium dahliae - - -

: P. aphanidermatum antiserum

. P. twayamai antiserum

. P. paddicum antiserum

. P. ultimum antiserum

: Precipitin lines were observed
No precipitin lines were observed

: Not Tested
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IMEZFREER
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100% & LTHETE LI, RBRZ3EIREL, D
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FERFVHAZEIRHREORKE R, Table2 1Io/RL 1,
Pa $t M {& (X Pythium  aphanidermatum % X O P.
butleri SUBRAMANIAN & SIG U C BRI 7o PR 5 % T2
L, % DD Pythium J&H, Aphanomyces J& H,
Phytophthora J&H, Peronophythora i&¥, Fusarium
JBH, Rhizoctonia B ¥ X O Verticillium J&HE & &
ROt Us s - 7= (Fig. 1-A), Pi, Pp & X O° Pu &4l
BRREEONRIER =L, P debaryanum HESSE, P.
irregulave BUISMAN, P. iwayamai, P. paddicum, P.
sylvaticum CAMBELL & HENDRIX, P. ultimum ¥ X
Ot P. vexans de BARY & It U T AR 7 PR AT % T EK

Fig. 1. Immunodiffusion reactions of antisera prepared for four Pythium
species and soluble antigens from Pythium Spp.
A : Central well (Pa) contained antiserum to P. aphanidermatum
and outer wells contained soluble antigens as follows: well 1, P.
aphanidermatum ; well 2, P. iwayamai ; well 3, P. paddicum ; well
4, P. periplocum ; well 5, P. spinosum ; well 6, phosphate-buffered
saline (PBS) as control.
B: Central well (Pi) contained antiserum to P. iwayamai and outer
wells contained soluble antigens as follows: well 1, P. iwayamai ;
well 2, P. irregulare ; well 3, P. paddicum ; well 4, P. periplocum ;
well 5, P. spinosum ; well 6, PBS.
C: Central well (Pp) contained antiserum to P. paddicum and
outer wells contained soluble antigens as follows: well 1, P. pad-

dicum ; well 2, P. aphanidermatum ; well 3, P. butleri ; well 4, P.
debaryanum ; well 5, P. graminicola ; well 6, PBS.

D: Central well (Pu) contained antiserum to P. u/timum and outer
wells contained soluble antigens as follows: well 1, P. wltimum ;
well 2, P. irregulare ; well 3, P. twayamai ; well 4, P. paddicum ;
well 5, P. periplocum ; well 6, PBS.
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Fig. 2. Relative reactivity of soluble antigens from various mycelium with antisera prepared for

pecies; P. aphanidermatum, P. iwayamai, P. paddicum and P. ultimum, in

ELISA. The ELISA value of homologus antigen (%) was indicated as 100 percent and

others were relatively indicated.

four Pythium s
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Pythium BEx$ 5 HlnE o gl 5

Lo LML, P aphanidermatum 15 & % O D
Pythium BHE 88 & XX IGRT, F 7= Aphanomyces
B, Phytophthora J&HE, Fusarium BW, Rhizoctonia
B X O Verticilium BHE & & KIG L e ot
(Fig.1-B, C, D),

ELISA

Pa $ilfiiE & &+ & v 7 A HUREK (P aphanider-
matum) & DORGE 1009% & Lz & & P butleri i
81.7% & X <RIt L7zo P. volutum VANTERPOOL &
TRUSCOTT, P. =zingiberum TAKAHASHI, P.
graminicola SUBRAMANIAN (X, ZTh%h 21.3, 15.6,
141% b TG Lich’, oMo Pythium BHE
ERRIG Uiz o T,

Pi, Pp 5 X W PufiliE O KIGIE, ThFthtte
» A HEEk (P iwavamai, P. paddicum, P.
ultimum) & DRIGE 1009% & LTHE L, ToOf
B Pudilfiis & P paddicum & DRKIGH 24.0% & 55
WEIBTH - fcidaik, 3HmiE s & P debaryanum,
P.  paddicum, P.
sylvaticum, P. ultimum, P. vexans ¥ X U A.
euteiches DRECHSLER & 50% LA b E5E<RIGL, A.
iridis ICHITANI & KODAMA & 24.6~48.4% & #F #&
ERIGLU, UL, P spinosum SAWADA, P.
vanterpoolii V. KouvEas & H. KouvEeas, P. zin-
giberum £ XL RIGLIEVH B2 20% LT o
SEWRIBTH -1,

¥7:, Pa, Pi, Pp 5 X O0'Pud£HME & b Phyto-
phthora J& &, Peronophythova J& W, Botrytis J& B,
Fusarium &8, Rhizoctonia BER X O Verticillium
B & RIG LI - e (Fig. 2),

P.  twayamai, P. irregulare,

z =

Pa, Pi, Pp 5 X ' Puo&HilliFid, ThZfhok
r H ARHRSE L O Pythium BEHO—OEK &
K It U, Phytophthora J& B, Peronophythora |& B,
Botrytis JBE, Fusarium BH, Rhizoctonia BHEE X
O Verticillium BE L & RIG Lo, ZDC
Eovb, Pythium BE & ZOMMOHE & ZMEFHICE
BEARIZIV EE 2 DR, IR H (19834, 1983b), &
IOEES (1984) 1%, Phytophthora BEICIZBER
R DVEHE U, Phytophthora JE8 & Pythium & 3L
FFEOCEPIVARETH S EBRELTV5, SEOR
BTh, Pythium BEOBREERFREDOFEIC O WTL
Bl 5 I T & T vote Y, Phytophthora B & &

Pythium JBEE & L MEEMICRILD & &AL,
LasL, Aphanomyces BH & Pythium BEE LM E
WD TRETH 5 LG Licad (s, 1988),
SEORBRTIE, BR/AVASELBETCRHEBOE
BMEBETH - 7cdd, ELISA TRERHITE o7,

Pa JLlLF X, EXR7 AV A_EREER X O ELISA
DEBLLDORBICE TS P butleri EIEFHIC LK
oLtz  DOfEFRIE, KRYWIENCZYK and DORWORTH
(1980) o #HE L —FK Ui, 7, P. butleri 1% P.
aphanidermatum ® synonym & % 2 b h Tk D
(FITZPATRICK, 1923), P. aphanidermatum & P.
butleri X MEFW R X VHBEHNCLABGTH S &
E % bihic, Pi, Pp % L O Pu &HLIE X, Pythium &
B o TP debaryvanum, P. irrvegularve, P.
wayamai, P. paddicum, P. sylvaticum, P. ultimum,
P vexans 7o & LS8\ ISE R L, P aphanider-
matum, P. butleri, P. graminicola, P. periplocum, P.
spinosum, P. vanterpoolii, P. volutum 3 X ' P, zin-
giberum 15 & L EIFUEDHE B B ke L LT
Motc, TDZ ED, Pythiwm BHEGILEYHER
BAMRIZ I\ ~T, P. aphanidermatum ¥ X O° P. butleri
D 7 N—7, P debarvanum, P. irregulave, P.
wayamai, P. paddicum, P. sylvaticum, P. ultimum ¥
L' P. vexans D 7'V — 7, P. graminicola, P. peri-
plocum, P. spinosum, P. vanterpoolii, P. volutum ¥
L O P. zingiberum DN —FD I OCHETL &
NT&BH EE 2B A, KRYWIENCZYK and
DorRWORTH (1980) ¥, Pythium BE % MIEFHIC 4
IN—TFRGETHIENTE, TDOWIT P. debar-
yanum, P. irvegulave, P. sylvaticum B X U P.
wltimum XRC 7N — 7 BT 5 EHREL TV B M,
SEORBHENS S N LOFEIMEFEFEACE L 7
N—=FRGETHENTE,

BEH990), SEFFHRLAHMEXFIABL, B
BHIERYE L d — %> a v bl L REEN
Pythium BEO—RBTH D LAELL, DX >
Pythium BEORE S EER L & B %)
FRERDZENHBA LI, S8IZ, SHLERKED
BUWHMELXERL, BoREOREEIC W THE
L, IHIHEERZAOLBIZOWT R LIV,
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1. Pythium aphanidermatum (Pa), P. iwayamai
(PY), P. paddicum (Pp) X O* P. ultimum (Pu) %
BEAROTNEESEYBCTHLEYERL, FORIG
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B % Pythium BE 15 Bk, Aphanomyces B 2
Bk, Phytophthora JEH 6 Bk, T Db B 5 Bk,
28 EHm AR LT, ERFVHAZERBER LU
ELISA 1z X b FA~Te,

2. PafilfiiElx, P. aphanidermatum B X O P.
butleri & © XK IG L, fB O Pythium B &, Phyto-
phthora |8 B, Aphanomyces |& ¥, Botrylis & H,
Fusarium BEE, Rhizoctonia BE R L O Verticillium
BHE & BRI Lo T,

3. Pi, Pp BX U PubilfifEix, P. debaryanum, P.
trregulave, P. twayamai, P. paddicum, P. sylvaticum,
P. ultimum, P. vexansis £ £ B KL, P
aphanidermatum, P. graminicola, P. spinosum, P.
zingiberum Tz £ L XRIG L Is o1, & B IZ Phyto-
phthora |8 B, Peronophythora J& ¥, Botrytis |& H,
Fusarium BW, Rhizoctonia BE R X U8 Verticillium
BHE DML Lish T, L L, Aphanomyces JBH
ERER S AN ERBUE TG L ooy o 7o b3,
ELISA Ciaiu L7,

b, ToMmMBEBRIGCOBEREM L, P aphanider-
matum & P. butleri BIMUEFANEHETH Y, AL
7z Pythium B3 oD 7NV —F 253 bh b L%
z b,
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