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Studies on Serological Detection and Identification Methods for Species of Phyfophthora 1.
Preparation of Antisera for Phytophthora syringae and Thier Specificity in Agar Gel Im-
munodiffusion Tests. Takeshi Nisu1o, Yoshihisa KawacucHi, Etsuo KimisHiMas, Mutsuo
Takavama and Tetsuo SUETsUGU (Yokohama Plant Protection Station). Res. Bull. Pl. Pyot.
Japan 19: 47-53 (1983).

Abstract: Antisera were prepared for soluble (S) and crude cell-wall (CW) antigens from
Phytophthora syringae (Klebahn) Klebahn. These antisera were tested with S-antigens of 25
isolates of 23 fungal species, including 10 isolates of Phytophthora and 5 isolates of Pythium,
in agar gel immunodiffusion plates to check their serological specificity.

S-antigens of isolates of Phyftophthora except P. macrospora and some isolates of Pythium
formed clear or faint precipitin lines with the both antisera. S-antigens of 3 isolates of P.
syringae formed most clear and sharp lines. The precipitin lines produced with CW-
antiserum was shorter and broader than those with S-antiserum. Adsorbed S-antiserum
with S-antigen of Py. vexans positively reacted against S-antigens of 9 isolates of Phytophthora,
but never reacted against those of Pythium.

Sharp single precipitin line was produced within 1 to 2 days in SDS agar gel plates, while
the precipitin lines production in ordinary gel were more slowly. Although CW-antigens did
not diffuse in ordinary agar plates, it could be diffused and formed single broader line in SDS

gel plates with CW-antiserum.
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HHEBSLUHE

1, HEREE

ARRCHERLUI. P syringae RO P, erythroseptica
W NT Nectria haematococca KI¥ Verticillium tricor-
pus 1% Commonwealth Mycological Institute(CMI) f&I¥
American Type Culture Collection (ATCC) & b ZHK
EORRAF 2ET BALY, 2 OMERIMEEA
BRSSP R O RN SI R —A L & b e U1
b0, W UFTRE T TRERO  ORERL I,
CNHHEMROEREL, B 1RDE Y T, Phytophthora
J& 8 FE10E M, Pythium JB 5 T 5 Bk, Z Dfih 105 10
WO 23 W25 WK TH -7, %, FLEOIERIT
Rtz Diz, P, syningae CMI 131191 Bk Td 5,

2. HEOREZ

WIEOER L, FFEEISC v 5 12 D OHRFEDHR
BEREIRNDEBHYTH A,

100ml DA NVNRUCHEL 12 40ml DY +» H 4 TR
AT, 56U DY ¢ F 4 T RAHEREH
THEE IR ERA BEREL, $10~20 AR, 20~25°C
TEHEBEELL, FFUNLERR, 77—~ LET
WAL 2shis, Y EREATAEK (PBS) T3E X<
EAEL 1248, —20°C THERTEL 17, L OEMEARI
HSED PBS AT, Y~—Y v Trved T BBl
7244, R 0.5mm OF 7 2r — X RIHIFYERMA, ¢
F a2 b (Ednund Bihler #8) T20M 3
BITHERRL 1248, REEAEMRLEE (ARE, 200M
&) T, 180W, 2043, MEELAHEL Iz, RiZ, LD
B RREREE 2 10,000X g, 104 REOGL, COEEZH
etk (S) AE (RIESHE) & Ui, X, HRIFE
PBS ity A2 U, FHEOBOERIER 2[HL h A LY
W1z, T OWHEEHD LB VED PBS KT AL
U124, BROLCHEY Tarr vl 1, BEE
WLz, BoNI A ETORSDEL &, Bk
MpEREORRE & Bb 5 L & b 5 (MALAJCZUK,
1975), CheMREEE (CW) 4HE (Rid CW HR) &
Utze DLEO#EIER, TNT4°CUT T -1z, X5

Mycelium of P. syringae (CMI 131191) or other species
-Washed 3 times with phosphate-buffered saline(PBS)

—Homogenized in PBS in a Waring blender

for 20-min.

—Ultrasonically disintegrated using Kubota model
200M sonifier (Kubota Co.) for 20-min.

—Centrifuged for 10-min. at 10,000x g

1
Sup. Ppt.
Soluble(S) i—Resuspended in PBS
antigen |—Repeated
3 times Centrifuged for 10-min. at 10,000 x g
I ‘ |
L-Ppt. Sup.

Homogenized in Vibrogen cell mill for 20-min.

Ultrasonically disintegrated for 20-min.

Crude cell-wall(CW) antigen]

Fig. 1 Procedure for preparation of antigens

—Homogenized in Vibrogen cell mill(Edmund Biihler Co.)
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3, HROEFEDOER

SHFILDNTIE, #2228 1,2~2, 5mg/ml ¥
2, %RED Freund’s complete adjuvant 2 A,
WALEL (180W, 1043FH) T#IbLL, Ch%RRE1PFY
H 2ml 30 1@ 2 i 4 EHREHL 12, 20%,
S HUE 1ml Z#ARPNC 2 FEEH L C, BEBEOESNR 7~
10 H Bzl , SomEmbimE (S filuE) %2/,
CW iz DV Tix, BT SED adjuvant 2IMAH
{e#, 1FHH 1~2ml 30%1 1 MBS 3 74 BEIHE
EHL T, R&HERE 2B/L TERLL, CW 4EH
Mg (CW HufiLiE) %2472,

WAMiE i3, S Pl 10ml &, Py, verans, Xi
P, parasitica var. nicotianae O SHLJR % 3ml MA T
37°C 1T 2~4 WFEIHER 3 51T 4°C i LB L 1218,
5000% g, 10 ARRELL, 2O EFEZER O ERLU I,

4, MFEFHRRE

EBEH5N SHMBEO HMMEX, vV > 2 57 R kK
totr, ZONMAEIIR 16~32 {5 Th -1, CW FILIE
DNTIE, A EPUED CW DEHRIZHET 5 & TH00
I TR 05, VO 7T, ( sulps
B EOBERC LN AEELFEILL ST, 20OhHff
PRETCI 251, LU, CW HfiiFid, SHIE:
ICRETADT, COMBERTI VT FAMEIRE Y
BELIZE 5, SHUMEL BIZRUIMETH -12,
WHE & L AME SHE & ORI, TR VNI
BT L 510, well SMERID BEREIZ 8mm & L, Fiz
FERFIVIZ 0,8% FEXK, 0.1% NaN; % PBS iCEEL 12
LDOTH?, SDS ¥ (GARNSEY et al, 1978) i, k-
SR FVIC SDS % 0.3% & & A RTIA TRV,

& e BEBEDETIE LowrY 5 DHHEE (1951) i
Lot

& #

1. SHmMBELFEED S HELORE

ROt well (€ SHMIER, JA 6 i< BEHEBKD SHt
B, XizxHe LT PBS 2 Ah S8R T 5~10 HBEM
JIRIBITHE LU 2. P syringae 131191 ¥RD % € ST
FEORISR, HE2MOEBHT, 1 ADHBALILES
& 3~4 BOREEH 2 IR AN,

KEHEKO SHRE ORERELRDE B8 Y T, P,
syringae 3EMRVE b RISV MR/ LR H 21F-
1. Z DD Phytophthora BHE T3, TLEE#D B3
27 DI LN DD B b3, P, macrospora BHEE &<

KUtz Pythium BB TiX, Py, cucurbitacearum 7
B XL 1203, Phytophthora BHEDEA L 3R Y,
RS TR U DIURR L 8> 5 720 % DD B DB
TRELRIGERD 6N oz, 23, HBRUILE
HOHOORRIC OV T, PR INIREFOENSL
WCERTERL LD Bl s (B3N, FL
WREHIIAT S DS 512,

2, CWHMELBEED S HIEELORE

CW RIS, BHED 0.8% EXy v 2ii#L 2
HIT, CW FLALE & ORIICILER 2155 L o1z, O
Y, FEHKRO ST E DO 2V THNI,

BELLE1EDEB YT, P syringae 3EHEVES
IS U, 1217, SHMEDBACHEL T, Lk
BWIENAL vy~ TR 512 (B4R, tho
Phytophthora JBHi &, P. macrospora %W i RUIL
el 2 TR U 120 Pythium J&TiX, Py.vexans & Py,
wltimum D3, FERCANER 5 TS 2 7E 0 SO U 2205,
WAL 2 ote X, MBHE b ELIET 5 b OR
[AQIYTY (¥

3. BREAmMELORS

Py, vexans BN SHMiF L& P, parasitica var.
nicotianae WX SHMLIE & 3, RBW SHMFOHE &
R HET, FEEO SHURE ORURZT~NT,

Py, vexanse WL S PLMLiE TI3, Pythium BHEE DK
TEMEBD 55 2 1243 d>, Phytophthora BD P.
porri BXU P palmivora & DRIGHFEL L5720

P, parasitica var, nicotianae WX SHMFTIZ, K
IRETE & e i & OFICED SN - BADWBERD 5 b
BEB s 1 ROV 2R L, AR ORI ER
Utz (@58, 1217, T OREAZILE & T F FEE S

DiET &, JERREHICZ 512, 2 BERIE C HIRL 12

Wiz, P, syringae 3HHRE DA KIEL, fBEks
DEEFED 6Nz h o 7o h3, TR S 5 IR i R
CAERATH -1,

4, SDS FILHBTORE

SEEDOERY vV B A B 3 T B TR,
B L OB § DMEN T &3 T TILEI,
T, SDS FERCTRIGIRIZE LS, BE1IAE
Dy~ TILLHERDS, 1~2 BRICER 3N, BDTT
ARPRFEIET AL EBbh ot 6.

SHLMIE, Py. vexans WINHilLEB & ¥ CW FLinF
&, BREEED SHEE ORIE% SDS ¥ v % FivTHR
NPz, FOFERIZ, BIROEB Y T, SBIOCW
HLECRBEOERSVER O IER ERU <,
Phytophthora J& & Pythium BEICIR - TRIGHRD 5
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Table 1 Reactions of S-antigens with antisera prepared for P. syringae (CMI 131191) soluble (S)
and crude cell-wall (CW) antigens in ordinary and SDS agar gel immunodiffusion tests.

Antiserum reacted in
ordinary agar gel

Antiserum reacted in

SDS agar gel®
Species and isolate no. Source?®) -~ _
s Ccw Adsogbedc) s cw Adsorbed®
Phytophthora syringae 131191 CMI + + 1t + it +
P. syringae 34002 ATCC + H# ++ it ++ ++
P. syringae 62472 CMI 4+ # ++ Ht 1t 4t
P. capsici 8386 IFO + + + H#* ++ +
P. castaneae 9753 IFO + + + + + H
P. evythroseptica 181716 CMI + ++ + ++ + +
P. macrospora 9094 IFO - - - - + -
P. palmivora 9755 IFO + + + H+ 4t It
P. parasitica var. nicotianae 4873 IFO + + + + # 1t
P. porri 30416 IFO + + + + + +H
Pythium aphanidermatum 7030 IFO + - - - + -
Py. cucurbitacearum 23 OPU - - - + + -
Py. irvegulave 30346 IFO + - - + -
Py. ultimum 10034 OPU + + - + + -
Py. vexans 7 OPU + + - + + -
Botrytis cinereae YPPS — - - - — -
Colletotrichum graminicola c 8-2—1 YPPS - - - - - -
Fusavium oxysporum 7157 IFO - - - - - -
F. solani f. sp. mori 7708 IFO - - - - - -
Nectria haematococca 18280 ATCC - - - - - -
Phomopsis sp. YPPS - - - - - -
Rhizoctonia solani YPPS - - - - — -
Sclevotinia sclevotiorum YPPS - - - — - -
Verticillium dahliae YPPS - - - - - -
V. tricorpus 71799 CMI - — - - - -
The degree of reactions were graded from +# to —, 4 : clear precipitin lines appeared, +: precipitin
lines appeared, but not clear, 4: faint lines appeared, +: very faint lines, —: no lines

Stock culture of CMI: Commonwealth mycological institute, ATCC: American type culture

collection, ITFO: Institute for fermentation, Osaka, OPU: Osaka prefectural university (Plant
pathological lab.), YPPS: Yokohama plant protection station (Research division)

a)
b) Concentration of SDS was 0.3% (W/V)
c) Adsorbed with S-antigen of Py. vexans

NIH, BEFVEREVRLIAREORDOLNIIHD
bd o120 FRERD SHURMICER s 1 2 hg#f iz E
VITEBEL Ttz (8 7)., Py, vexans WIS FLiiLE
& DRUSIZEHE Y Ve T8 & BU L, Pythium &
B i3RI Phytophthora JBE & 1388807z 1 ADk
M % F b RO L 12,

BEDOERy VR TIZKIEL 2 CW HiJRic, SDS »

DEI A (BARER 0.3%), CW HifiEe SDS 7 v
HFTRIGERB &, X BRRU HBIRD IR LR %
YEstze 20T, E8MD L ST, S HBXUCW HlLiF
&, SBIFCWHIE 2R IR, CW HiiEi, S
BLOCW HURE & EL 1208, —FH O SHiE i,
SHIEEIZICRIELIZ DD, CW HEE 2dE#IT R
HHRRERZE ) bFLIS LT (8K,
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Fig. 2 to 5
Representative gel diffusion tests. The central well (7)
contains antiserum prepared for P. syringae (CMI 131191).
Outer wells contain S-antigens.

Fig. 2 well 1: P. syringae CMI 131191, 3: contents of
well 1 diluted 2 times with PBS, 5: contents of well
1 diluted 4 times, 2,4, 6: PBS as control, 7
S-antiserum

Fig. 3 well 1: P. syringae CMI 131191, 2: P. erythvo-
septica, 3: P. parasitica var. nicotianae, 4: Py.
vexans, 5: Py. ultimum, 6: PBS, 7 : S-anti-
serum

Fig.4 well 1: P. syringae CMI 131191, 2: Sclevotinia
sclerotiorum, 3: Boytrtis cinerea, 4: Nectria
haematococca, S: Phomopsis sp., 6: PBS,
7 : CW-antiserum

Fig. 5 well 1: P. syringae CMI 131191, 3: P. syringae
CMI 62472, 5: P. syringae ATCC 34002, 2,4,6:
PBS, 7: Adsorbed S-antiserum with S-antigen of P.

parasitica var. nicotianae

Fig. 6 to 8
Representative SDS-gel diffusion tests.
Fig. 6 well 1: P. syringae CMI 131191, 2: P. syringae ATCC 34002, 3: P. syringae CMI
62402, 4: P. erythroseptica, 5: P. capsici, 6: PBS, 7. S-antiserum
Fig. 7 well 1: P. syringae CMI 131191, 2: Py. aphanidevmatum, 3: Py. irvegulave,
4: Py. vexans, 5: Py. cucurbitacearum, 6: Py. ultimum, 7: S-antiserum
Fig. 8 well 1: S-antigen of P. syringae CMI 131191, 2: CW-antiserum, 3: CW-antigen of

P. syringae CMI 131191, 4: S-antiserum, 5: PBS
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43 TIRERE 3N Phytophthora BEDIMIET,
SEIOHX D S E X P TERIA TV 3,
LN OHMER, RV VRIS 2 A0 RBR T, *
RAALLTE % A 12356, B RASIEE B H 2 i
BHLENIE DB LIS 5 (BURRELL et al., 1966;
MORTON & DUKES, 1967; MERzZ, 1969), 7277,
BURRELL & (1966) i3, P. cactorum ¥iifLi& % P,
erythroseptica PURCRILL I MMBIIERERY TH -
rEBEL 12, X, P. cinnamomi OWRIIMAE 6, »
72 0 FERFREMELIE O & B 30 72 (MERZ ef al., 1969)

Pythium B3 E% B MWRE & OKIE T3, P
parasitica var, nicotianae D) FJ ~ » TIERU 12HLif
Wi, Phythophthora BOMEED ) & — 2HUR L 1218
JEL KRS 243, Pythinm BE®Z O BE L © Kk
REDLNT, BEENTO-EHREIN (B#S,
1977), X, P. parasisica var. parasitica HLIiLiE Ti3,
Py, aphanidermatum & & THRE ORNCH S 2> 2203
BoNTzE OREND 5 (MORTON & DUKES, 1967) .

ASEDFH L DRERT Y, P.syringae O SHLMLTE CW
HMiE & 1T Pythium BE SHIRE b EVR» SN
TOSTEER SN IR S R AT B - o (81
#) o X, SHMER, Py, vexans O ST TRILT 1L
Pythium BESHIF: O KGRI RO LN LY, B
R 2572, 351, P, parasitica var, nicotianae
O SHUF TR 72 SHLfniFid, R Bbh 3L
MR IED X 5125120, C ORI EEA
Td b, HOFOERER I KREL, MEDX hE
WIS 2 R L BT A LEMD 5 L Bbh B,

Sk U 12 Phythophthora BHE ® W T3, P.
macrospora 1%, MEHICEA P, syringae & DHEFH
HECKELEN DD B bNhI. 1R,

WEDO,8% BRy VERNS &, B IN S LER
OEHE L BHT /2 503 (8 2,3 K), SDS &R v % |
WA E, BE1AROERBEHL IR E6TH), X
b TACHELY, BEIELND 3 /20 2HEET
BDIKREL 2 -1, Py.vexans ST TRINL 72 St
& & SDS 7 v % i, SKEEE DS Phythophthora
B Y3 hORERRESCE S L Bbh, 4%3bs
L DEHRIT DD THEEL 720,

SHMIEE CW HilLiEid, SDS ¥ veh Tx THF L 3
WHME & & & < BORU 7203, S HimiEiz CW HR & 12
BEAERIEL S - 72, —J5 CW Hliigid SHk e
L EARIBU (B8N, X, BEFYVRTE, SHIR
PG & ORE 2 T 5 &, R IN 3 WEHO

BRTE VD2 (B2, F4R. Thoole
12, WHEOTEEDOMRDEN 2L T35 3D
ERBRbh 3,

SEORBROBME, MEFMHT HFET LT
Phythophthora B, ¥ P, syringae OFRED 5012
YA TEENEIDERNT AL LD, BRY IV
PNIEEEE TR, BIGRME R AT, BT TOHBNZ
WEETH 2  ODOEDHBIREETD 512, P.syringae
3 BRO SHRIL, SHIMBC AL T, #8D Phytophthora
BHEE OB ZL L OBATH SR, P,
parasitica var, nicolianae WINPLALIFICHL T, JEHIC
TREEBAZ DS b RS & Bbh 2 B 2T 5 C
b, BERHERSATOLAERIELEAON S,
S8, thOMERY 2 Fik, T 4 b b REHAE
(BURRELL et al., 1966; MERZ, 1969; MALAJCZUK,
1975) THRXE OB IDER2FA L 2 b, ELISA i
(CLARK & ADAMS, 1977) i X b, fuiE&a/s okl
RREELL 720 LT, BOBMD 5 0 2 FEEH T RED
E Bk ISITHEEL IV,

i B

Phytophthora syringae (Klebahn) Klebahn B3R DFI¥
PEAME (S) Uiy & FRMIAREE S (CW) HLiiF 2 /ER L,
N S HME DK RN % 23 8 25 Bk (Phytophthora J&
8 % 10 THME, Pythium /& 5% 5 Btk % O 105 1055
) O SHIFZ AV ER Y OVIRIERERIC THREL 172,

1, SBIXPCWHIMLE & &, Phytophthora &L
Pythium JEE®D STURICIR H RIE LIRS 2 {F - 12
Pythium BEO SHFL, IEFIC R (Ll E
Y RS 1ze P, syringae 3 BERD SHIFH & OENCHEK
INTEHEELE S AT 572, Phytophthora BH
DW P, macrospora ® SHFIZNFhOHMFE X
I URA N el

2. SHMLiEE CW M T3, TBRL IR RO
RICELED bz, CW HMEDSGE, LR IE
WKL, vy =TT -1

3, S¥MIE% Pythium vexans O SHF THRINL 12
WMEIX, Pythium BEO SHIRE 13 KRR 3 Phyto-
phthora BHED SHRE DARIGL 12,

4, SDS»¥rERVEE, KiEiZ 1~2 ATETUH
BT, XyLHH &R LACHEHAE 551, X, CWH
FURBES VP TIR CW HIIEE (B # 2 B L 2
B> 1203, SDS ¥ VR TIIThMEE 2 1F - T2,
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