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Serological Relationship of Some Fungi of the Genus Aphanomsyces.
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Abstract :

Yoshinori KoBayasH]I, Etsuo
Res. Bull.

Nine isolates (3 species) of Aphanomyces, 5 isolates (4 species) of Phytophthora, 8

isolates (6 species) of Pythium and 1 isolate of Peronophythora were studied serologically by means
of gel diffusion test, indirect immunofluorescence method and enzyme-linked immunosorbent

assay (ELISA).

Antiserum was prepared for soluble antigen (S-antigen) from Aphanomyces

euteiches (U-1), and adosorbed with S-antigen from Phytophthora erythroseptica.

In gel diffusion test, all tested S-antigens of isolates of Aphanomyces spp. formed sharp single
precipitin line in 0.3% SDS agar plate, and others did not form.

In indirect immunofluorescence method, when the y-groblin solution was diluted up to
appropriate concentration, only hyphae of Aphanomyces spp. showed intense fluorescence.

In ELISA S-antigens of 4 isolates of A. euteiches and 2 isolates of A. cochlioides strongly and
3isolates of A. iridis weakly reacted with adsorbed antiserum, but, others did not react.

These results show 3species of Aphanomyces serologically related and that the genus
Aphanomyces can be identified by serological means.
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FRELXTEY LTHRARE, AFELEREIRT
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and DORWORTH 1980 ; MALAJCZUK et al., 1975;
MASAGO and YOSHIKAWA, 1983 ; MERZ et al., 1969 ;
WHITE, 1976),

EE LT, EHBRECSCGRREOKRE « AEk

EERFIRT 2R LT 5, FR L Phyto-

phthora syringae OHIMFEXER L, TOEXY LA
R R A RIGERE L (1983a), Ibicg o
MBI AABEOKRH S VT LR L -
(1983b), BB S (1984) % P. syringae HLlE % AL
T, ELISA i X b Z o4 R 25 L, Phytophthora
BECBERNIEIFEL, MEFH I - [
ENTRTHD LW|EL TV D,

RSSO MEREN 62 FEHAEYREFS RS
TEWTRELR,

5345 TiL, Phytophthora B < Pythium B
B e Aphanomyces BEHIZ 2T, FOMEFH K
Brfie, =v FyoREHE, 7v91 28K A
) AEALBHBOR s £ OIRIEE TH B Aphanomyces J&
W, ORISR Pythium JBE & LT 5 5
%<, RABIIRR LY ET S, T, £8P T
WENBELTWA ELOSBIIEbd TR TH S
(JoNEs and DRECHSLER, 1925), & 2 5 T (3,
Aphanomyces euteiches DRECHSLER O 7 Ifl i % ' #4
L, BR Y VAIREE, ¥R X O ELISA it X
H B8 D Aphanomyces J&H O B & X O Phyto-
phthora BH <> Pythium B L © M EF M EHEI R
o b W AE O MBEXHTHEIC L 5558 - AEDTHE
oW T Lo THET 5,

tk, RBRET5 YLV ARLEHE LS ICE
BREKE 5EY - L AR AFE—REERREL,
HEREGRE 7EE - cFHEAFFHERLE, &
AAFRAFHEZE=FSE, LB ERERRBERRE
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REBRICGER U e Aphanomyces euteiches, A. coch-

lioides, A. iridis © 3%& 9 E ¥k, Phytophthora & 4
T 5 Rk, Pothoon JEH 6 12 S EtR, FHE A, K
PRI R, WHAREAE, EEEEARE R X
UM EEA KRB FEBRARRT L » 5@y cbor

e, F 7z, Phytophthora erythroseptica ¥s X U8 Phyto-

bhthora  syringae 3. Commonwealth Mycological
Institute (CMD) X v bRk KB OB FIZER ** %5
CEA L, Peronophythora litchii (3 4FREZR TS
BELCERE MRS, 1986) T HVT,
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Aphanomyces euteiches FiniEx U-1 E#k% A\,
FREH (1983a) O FHICKE L CIER L7, o+ H 1 %
R aAEm (PS) ¢t 7~14 HRI25C iR & 52 L
THEAR T 7 —r—  THED, ) VEREEHETERE
K (PBS) © 3 m3eétk, LEDOPBS % mxv—Y v
F7VvvE-BIOtR2 ey (HSEER M
TERTHR L) CHERE U oo BEFRIE % 10,000 X g, 10 4R
DABL, TokE FIetssE: S o8 »HER S
HE) &L, vy FioBE L, BbhicfimiEon
fHEIER Y v 77 X P ETITV, £ ONfHE 128 5T
Hote,

FEAEBR O R, KIiE Xk P erythroseptica &
TGS 5 2 & ¥ Lico T, AVRAMEAS and
TERNYNCK (1969) o i & b BIRFLME & EHl L
too Tiedoh, P erythroseptica D S 53@x 7 VA LT
AT e VERGCTARBER & L, U-1HumE & 4C
TGS, ZoEROEEXRIRPLOE & L,

BXTIIVLECE

FEXR 7 NIREEERE, BER S (1983) D B L,
AR MEE A e, AL LERX 7L ITER
0.8%, SDS 0.3%, NaN; 0.1% % PBS s L7 b 0
R,

HAHLEE

WHHFEL, FED (1983D) O EEE T,
BEARTCRBROAME L Vit Licy-7 87y
VEBEETL, BELHETTINC 0 5HEBEL,
PBS ctth, MAEORERN Y ¥ [gG-+ ¥ IgG

** HEHE 54 KM 1430 B, 51431 5

w (FITC 5L v+ # 1gG-+ ¥ 1gG, EEAWER R
WL, BES&AETT37C 30 5HEEHE L, PBS
TG, %autEMsE (NIKON XF-EF) B i
(Bh#e 7 4 & —IF: 410~485, ®IL 7 4+ L &% —: 515
w) THELL,

ELISA

ELISA 12, CLARK and Apams (1977) o AEE X
UEE S (1984) » Phytophthora JEE D # W F 7
FECHEEL fo, FMBZRIPUMLEZ Ay, SEED
ELISA ffiid, g3 L= & &K S FE% 280 nm D%
HED0.615 X ) ICHAB LSO X AV,

ELISA {fii- RIZ T DFE

£k ELISA i, BEA0EB AR
HETENEIDEFEANL D, ABOBHTREL
TE—BEHROBERL VAR LA SHEXHVEKD
ELISA iz thle U te, SE3NERRX, A. euteiches U-1,
A. cochlioides AC-M4 % FA\ 7o, (3 U 72 R24it, PS
B, V-8 o a2 — 28t (V-8 2 2 — % 200 g, CaCO,
25g, HO 1,000ml), + 7 & w o wRifEE#H (CM)
(a—v3i—2120g H,01,000ml), GiLL & (1978) &
Zha—Ref —A T VvERGYP) 2B, &
Hitk® 25°C © 14 BRIEEZEL, Bk » SHELHA
%1, ELISA fli##I%E L,

£ £

1. BXRAILAIGECE

SDS X » L bt well 12 A. euteiches U-1 Hiif1
Hx, AEOwell CEEHO SHE* AR, ERT
24~ A8 RERISUL IR HBIER LTe, TOMRE, L
1= Aphanomyces BE 23T NT LSRG L, B 1
ROWRES TR L (Fig. 1), —J5, Phytophthora &
W, Pythium BB UG L -7,

2. WRREE

Wi L7 y-7 =2 79V v ¥ (1 mg/ml) % 0.5mg/ml,
0.025 mg/ml, 0.01 mg/ml = FR L CREHAEE R T
W, KEEROBBEAORIGEBLE L I, TOME, 0.5
mg/ml OEE T, Aphanomyces BE DT XTOH
PROZER < SOG LE R Rt S hie s, WRK
D P. erythroseptica, P. megasperma, Py. aphanider-
matum UG LTz, LasL, 0.025 mg/ml <ik, Apha-
nomyces BE LT X TKIG Ut ps, Phytophthora &
B, Pythium BE 34 < JIGL e b - 72, 0.01 mg/ml
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Fig. 1.

Tk, '1 r"!!‘.l’("a'-l"hl'.‘; U 1. AE-E-3-7, A. cochlioides
AC-13, A. iridis Ap-T, .-'\;1 43 1% |',{L|';. Lz, Fofil
o~ Phytophthora % 4,

feir-1- (Table ]

@ Aphanomyces |& # #:

e}

Pythivm 5%

3. ELISA
(1) A=Fa»Zy 707 B8LUBERES v /0O
7 v ORERE O

A. euteiches U-1 L P. ervthroseptica ™ S ]
Al

W, =T 4 »Fy-Faz7lrBL0H

7 v 7Y w0 T i

AL I —Fa v y-¥
a7 Y w4k, bug/ml, 2.5 pg/ml, 1.25 yg/ml @ 3 Kz

Serological reaction in sodium dodecyl sul- 2WT, YLEESSTy- e 70 vilE %1
fate (SDS) immunodiffusion plate. Central mg/ml (=B EE L A A 200 5, 400 f%, 800 f5 1o/ B
well contained (AS) antiserum to L1z 3RIEDWTRE A Tot, FOER, 2 —5 4
Aplanomyees  emteiches (U-1) and outer
wells contained soluble antigens as fol-
lows: Aie=A. eunlviches U-1, A, i=A.

EEA D pg/ml &, wTh

‘v v OEETY A enleiches 1

iridis Ap-1, A, c=A. cochlioides AC-MJ, P. ervihroseplica & R L IE¥F B
P = Phytophthova ervihvoseptica CMI 1817186, GV bt 25 ug/ml T, FERES y-7n 7

Py =Pylhivm aphanidermatum UOP 344, . D00 (e gy b 25 ek B O 223 o
and C=phosphate buffer saline (PBS). ) s RLD (f: P 200 (50 £ 2IRE R GED b

400 B B RF, A. euleiches 12k { FIEL
Ao il b KW L Az, 1.25 pg/ml o L
St RE IR ES bRl 1o ds, Al euleiches

.*.; DT, ZDF

Table 1. Reactions of fungi to stain with fluorescence antibody prepared against
Aphanomyces euteiches (U-1)

- . ) Concentration of ¥-globlin
Species and isolate No. ~

0.5 mg/ml 0,025 mg/ml 0,01 mg/ml*

Aphanomyces euteiches U-1 -
Aphanomyces euteiches Ap-25 #
Aphanomyces euteiches F-2 #
Aphanomyces euteiches AE-1 #
Aphanomyces cochlioides AC-M4 -
Aphanomyces cochlioides AC-13 # L -
Aphanomyces iridis Ap-1 -
Aphanomyces iridis Ap-7 #
Aphanomyces iridis Ap i
Phytophthora ervthroseptica CMI 181716
Phytophthora syringae CMI 131191
Phytophthora capsici [FO 30696 - -
Phytophthora megasperma HS-57
Phytophthora cryptogea S-16 - —
Pytium aphanidermatum UOP 344 =
Pythium graminicola 5-39
Pythium vexans 7
Pythium irregulare [FO 30346

The degree of fluorescence was grade from : no fluorescence to # : extreme brilliant yellow

green fluorescence. a: The protein content of the y-globlin solution
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Conecemtration of coating Y-globlin

Fig. 2. Reactions of antigens prepared from
mycelium of Aphanomyees euteiches (U-1)
(@, m, &) and Phyiophthora ervthroseptica
(. ), at different concentrations of coat-
ing and enzyme-conjugate y-globlin in
ELISA. Optical density at 280 nm of
antigen solution were adjusted to 0.6.
Dilution rate of enzyme-conjugate y-
globlin solution were indicated below.
e ,1/200; m, |, 1/400; a, 1/800

DORILAEE - = (Fig. 2),
(2) ELISA (Z & 2#HEHK S RO
3 L 7o & ¥ o ELISA i % Fig. 3 iz 7= L 7=,

homologus 7c i i © & % A. euteiches U-1 & ¥k o
ELISA {fi% 10096 & L T4 S filio ELISA
fifi % FRP A IC e L, TetsdlBRiE, 5 L ERE L T4
OBt FRm LTz, FOREE, A. euteiches Ap-25,
F-2, AE-E-3-T 131 h £ 825,94.7, 78.6% & X < K
L, 1=, A. cochlioides AC-13, AC-MA4 4, 74.2,
69.29% L LS EIG LT, A iridis 3SEH I+ hFh
39.8, 40.3, 35.8% & B L1y, A. euteiches, A. coch-
liotdes (e~ CTRIGAEG 2 » T2, Tods, DUNCUN @ —=
NFTAv v oT A FOfER, A euleiches, A. coch
lioides = A. iridis © ELISA fii i (X8 st 5 %
HiiEe Bivtz, Phyvtophthora BT 6 Tk, Pythium g
T 8 #ikk s X 0 Peronophythora litchii (x4 < FIG L
fehhotz,

(3] ELISA {ficRIZTHEHMOEE

4fioEh i EY L FhbsE L, ELISA {4
Wl Lo, Fo&EE, A euteiches U-1 % PS i, V-
Shzih, CMEH S L OGYPEMICIEBLA-L 2D
ELISA {fi %, # h # £ 0.52, 0.16, 0.55, 0.61 T
Bt A A cochlioides » ELISA ffiix # h #
i, 0.40, 0.20, 0.37, 0.30 THoto, WTHhOE
WoBasTy, V-8 TR LG, hokts
e L« ELISA flisME s » 7= (Fig. 4),
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Fig. 3. Relative reactivity of soluble antigens from mycelium with Aphanomyees euteiches U-1 antise-
rum in ELISA. (1), (2), (3), (4)=A. euteiches U-1, Ap-25, AE-F2, AE-E-3-7, (5), (6)=A. coch-
lioides AC-13, AC-MA4, (7), (8), (9 =A. iridis Ap-1, Ap-T7, Ap-43, (10)= Phytophthora ervthrose-
ptica, (11)= P. syringae, (12)= P.phaseoli, (13)= P. capsici, (14)= P. megasperma, (15)=P. eryplogea,
(16)= Pythiwm irrvegulave. (17)=Py. vexans, (18)=Py. aphanidermatum, (19)=Py. debaryvanum,
(200 = Py. spinoswm, (21)= Py. graminicola, (22)= Peronophythora litchii. The ELISA value of
homologus antigen of A. enteiches U-1 was indicated as 100 percent and others were relatively
indicated. Each value was the mean of five replications.
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% "
P. ervthroseptica = W WL L 7= Aphanomyces
euteiches U-1 HLIMHL, LXK A N IEGE, SEHUE
B LU ELISA o wFho ke b - T Rl

Tk Aphanomyees [EEIZo Z G L, Phytophthor-

a JRYE, Pythium B & 32 BIE Lish oo, Shix
fEfE 5 (1983a,b), FE S (1984) #% Phyvlophthora &
Wiz o THiGE LA & —# L, Aphanomyees B8
1= 4 Phylophthora [& T L R KB\ B35 Ry fe HUE 2377
5 EAREE S,

RS (1983a) ik, WHOREF A HGIBE,
1 RO BEB 7o PLRETT & 3~4 Ao AREEN Ao Pl A T
WL, SDS & & 7o, BT 1 Ko R ik
WA 1~2 BRI Sz s ELTu 2, ARBT
i%, SDS # N DL THB LT - 1o, FOFEE, Fig. 11
Tk 5z Aphanomyces BE LT <T 1 Ko ¢
eI L, PERS (1983a) o#iE L —H L1,
ZD kb, Aphanomyces BAF R el O EEH
T X, A eufeiches, A. cochlioides, A. iridis (%1
HFEMICEBEHGLBH B £¥E 2 b h i,
CrRYWIENCZYK and DORWORTH (1980) (&, WU
WA TR 7 A NIRRT Pythium B# <
DD —FIHETESL LS L, BURRELL &
(1966) (X, FHEEO M2 By, Phylophthora
BHEOHORENTRETH S LBE LAY, LFBRT
1%, Aphanomyees Bo¥ |9t T &4, EoHRlzc

Absorbance 405 nm

(Lﬁl

=
&n

; ||\

Ps
A. cochlioides AC-M4

Effect of the media on antigenicity of soluble fraction of mycelium. Two species

of Aphanomyces were tested. Antigenicity of soluble fractions were measured by

ELISA. Tested media were potato sucrose medium (PS), V-8 juice medium (V8),

glucose yeast-peptone medium (GYP) and corn meal medium (CM).

GYP

ER /Y

B AEc L 5B T, Tablelimyi+ X 5ic
T 41 F Tk Aphanomyces JRE L b & & o ¥ 7
BUEETHH L BEbhi, S0z L1, BERG(1983b)
s Phytophthove BE OB 285 LicHlE & —F L
7o MALAJCZUK & (1975), BURRELL (1966) I
OIEFGIC L WO TETH B L HE Lh, &
BT, ChickaE0HEETSH -,

ELISA ik, BE 5 (1984) 4% Phytophthora R ©
G 7-RE 5L L R Aphanomyces B RENZFIET 5
= L pVHBE L= (Fig. 4), GERIK (198701, Verticil-
livm dahliae @ L5 % (F8 L © Verticillivn %
omEFEEN R Tl L, ELISA 1z & 5@
OHFNETEETH B LHE LTV 5, KRBT, A
enteiches » A. ividis © ELISA fliic 53 e =0 3%
Hh, ELISA ik 2l ¥ O FTHEML B D b &
Bbhin, SEok» LETHS,

ELISA fiiic B (E 485t o Bl 4 P~ 1, V-8 4%
HiehaE L@k o ELISA ffitx, WFhofREg
Lo CIER L DL DEVEE s o7z, V-8
HE TR LA, Lok eEE Lok
NTEFLEL, L BAaYHFUTT I, 2oz &
PAELISA iz L fom K 5 iz o b Tk, X561
Mat+ 5 0B H 505, ELISA 12 & A Aphanomyces
BEoGE - AFCHET23B2T 8811, 4k
CELEFEoBERI—H VA YR — & THH0ERN
HoHEE LN,
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LA t, Aphanomyces BE 3B B PR TR
U, A. euteiches, A. cochlioides, A. iridis %, MEF
HEERER D O, BRIy AN, ¥HAEFGHER
X OYELISA iz & v Aphanomyces & B % it #& D
Phytophthova B, Pythium B & ¥IBF 5 = L H3E]
TR LWL LT,

S, BB L 205, FRENTENE S
s, F o, WA b D Aphanomyces |BHE
DHHICOWT I BT L,
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Aphanomyces euteiches DRECHSLER B4 O 1] Tt
DEEBGCCHMBEXIERL, zoEENE, A
euteiches, A. cochlioides, A. iridis ® 3 9 & ¥k,
Phytophthora JEE 4 & 5 Hikk, Pythium B 61 8
¥, Peronophythora BH 1 Bkk% AV, EX ¥ A NIL
B, W PiUEER L O ELISA i X v & Lz,

1. TR ARILEE TR, #3R Lkc Aphanomyces
BETNTIHRIG LB 1 ROBERE XX L -
s, Phytophthora [BH % X O Pythium BHE I, L s
hy o ‘/’CO

2. WNHKETE, y-r e 7)) vIREREREC
FRU I E Aphanomyces BH O Z i G L 7z,

3. ELISA v %, A. euteiches 4 8§ ¥, A. coch-
lioides 2 B¥kIT X < I L, A. ividis 3 Bk D K IG T
§8hs o too — 5, Phytophthora BEH, Pythium BEE
X O Pevonophythova B 3 & G L eyt Tt
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&, A—HMCHERELICEATZHCLILENS S L
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4. Ll bass, Aphanomyces BEE I LB R TP
ENFEAE L, A. euteiches, A. cochlivides, A. ividis 3.
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Pythium JBEE & G MFEFANH PS5 & & 0T8T
HAHZEDIELIETR ST,
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