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Action Site of Gastrodia Antifungal Protein on
Trichoderma Hyphae
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Abstract: The Gastrodia antifungal protein { GAFP) can strongly inhibit the mycelia growth of saprophytic
fungi and plays an important role in the defence mechanism of plants to restrict and prevent the infection of
the fungus Armillariella mellea. This paper reported a part of researches of antifungal mechanism of
GAFP—the action site of GAFP on Trichoderma hyphae. GAFP had been labeled by Fluorescein iso-
thiocyanate (FITC) . The experiments showed GAFP labeled and GAFP alone bhoth could inhibit the growth
of Trichoderma. The action site of GAFP on Tichoderma hyphae had been observed by the fluorescence mi-
croscope. Fluorescence had been found on the edges of Trichoderma hyphae affected by the GAFP labeled.
Fluorescence from the apex of Trichoderma hyphae and septum were stronger than that from the other place.
It indicated that the action site of Gastrodia Antifungal Protein on Trichoderma hyphae was in the cell wall.
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BN, ERFENER (RA%, 1998). RREAHSE, FEAEEM, KEHL
BARIREMEIRE [ Armillariella mellea (Vahl. ex Fr.) Karst.] #HEEFRWAEKEE, M
ENREHRE—MRSFERNLELR, BA¥ EOEERY . AEAEMIRIESR S, &
HEMEL AR NS EANTRARRZE, MAEERHBRRMLFAERZES, HLgBREE
ERW—EXE, HEZAEL (B4%, 1987), ERFREKIERES, EXRENRRE
KRB . WERZIEFELELWLESRME, BRAHDEREEZ HERMBESE
X, X18RA KRR —RAE 7 BELLE AR & R EH B AL o

1988 FEH WM KR RZEP S HED—F 4 kD W EWEER (HAE%E, 1988),
2 ARRPTEEEH (Gastrodia Antifungal Protein, EjFR GAFP-1), J5 X 41 B3| GAFP-2,
EHRS N FEARBEMEHEIFEHBOMEER, PFREH . XRPRAWEEILT HEE
M p-1, 3-EEHRE, BEiTNPIEEERM GAFP ML RKER (BEUMEEE, 1990);
GAFP RIXBEH ) JLT B F -1, - BB AHEEA (HEMRFEE, 1994),
FIEd GAFP & H X PIFFRETEE. BHAl, CAFPMERTD R (HR%E, 199; ERR%E,
1999a), GAFP ME:HLgi AT (BRIESE, 2002) ML (FEBEARSE, 2001), GAFP Y
cDNA 31k B22% ( Epipactis helloborine) . —M2% (Listera ovata) HIH BB SEH (man-
nose-binding protein of FEpipactis helloborine, EHMBP; mannose-binding protein of Listera ovata,
LOMBP) (Van Damme %5, 1994) LAREIEXE (Galanthus nivalis L.) R HBREESRER
( Galanthus nivalis agglutinin, GNA) (Van Damme %5, 1987) BAMREMRIEY:, FEEARBE
I EIMBRAENT, 1 EH GAFP R E R HBERAUL T A SR (BREK%E, 1998),

&4 281k, X GAFP MR C AR KWHE, (B8 GAFP S 5T 8EMF 5 HEm ki,
ZHMROBEGERZ, WA XEHRWREFNARMR . ARCLL GAFP X H 48 /£
B SVERPIEVLB RO YA SRR GAFP ThEE, R A IARICRIST GAFP X A%
) FI A 22 W RE AOVE FH LA o

1 #RFAGE
1.1 ##

BEAKRE (Trichoderma viride Pers. Ex Fr.) BMEHEZRERF, HIAXEKIBEN S KK (Gastro-
dia elata Bl. f. glauce S. Chow), BB EFMPEIEE (fluorescein isothiocyanate, FITC) isomerl 4 Sigma 7= ;
Sephadex G-25. SephadexG-50. DEAE-Sephadex A25 % Pharmacia =/, CM-Cellulose 52 % Whatman 7= &, />

4 MiEHFA (Albumin Bovine, BSA) J SIGMA F=if; FHAGAFMIBRARASME b HF= 0874k,
1.2 FHix

1.2.1 GAFP-1 B4y B alifk,

RKRPIEBEEAN B SEHENTE (B8%, 1988) MEBK. HHREUR (FERK
MET2~3mmAEMHER), F0.2ml/L MEAMATEIRK, 10" x g BHEB LRV, LHFARMETE,
TR 80% , FAE R M 0.05 mol/L pH 6.0 HIBEELAAER R IS MULIE, IREREY, %1 0.05 mol/L pH 6.0
BB B rhIE R4 BE . 1 DEAE-Sephadex A25 (0.05 mol/L pH 6.0 BB BIPRTL4), BEE
EABHEES, MEBEWEL L Sephadex-G50, H5 =4 i ik 254> | CM-Cellulose 52 &, fH pH 6.5 i

0.05 mol/L B BN EL B PP 4G, 0~ 0.4 moVL 4k (pH 6.5) BEEEUEIR, BRI AR EETG N,
Wk 1, REEWAE, HRTHEH, Bk GAFP-1,
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E SRR Lammeli REEH SDS- PAGE, BEWREN 15% , EHErEERE,
1.2.2 GAFP-1 By ebricfaifb e
RKERAEEEA/NGOEECRENIRIC: BRHFEEES (GAFP-1) 5mg, BT 5 ml MEEH
il (pH 6.0), B THRES FE 3500 BB HE, 3T 0.025 mol/L RIBRBRENBE M BLENT 72h, BRE6h
Pe—WBWH BFITC 2K 1.5mg, BT | ml HRIEENBRBNFENR T . HIARBFREZMAR
C RBEBEEOREBP, HRmARE, acEEMH 2h MM IEESEHEM 0.025 mol/L IR ph
WERIS, WERA 1 mgml, FARICHRIER L.

A4 Sephadex G-25 ¥ERRAE, 1A 10 ml, FH 0.005 mol/L HIBERRENEE B b (pH 7.4) F45. ¥ Eid
FRCE M RRBL R RS (GAFP-1) HEHUAVINF S E BB 5] B4, 0.005 mol/L A8 BRENEL 28 Mk
(pH7.4) ¥EMR, %5M (280 nm) #i, WiEvEmiEE, A&,

HEHRA 9 em FIEFMP MASLEFHRITHFE (PDA) 48 ml, NGREARERFENEFRILY T
O, BF25CHEF, FELAIEENREERAN 3cn b, TR —EBAOFNR, SEEEHF,
DL AR 0 0 e 2 VRO AL R 5 R A R L B
1.2.3 FOBREM R EAEEA M AEBER

BRZOAABEERBETT 20 om WEBEFIL (NE PDA FARIEIRE) F 28CHEILIESR, A hEHEE
HFFERNEFT SOm =AM (NE 15ml WEZEKIEFRE, 052088, 1% AR, 37C
K#, 80 r/min #BSLIEFFF 18 ho BUE 1.5 ml HBELIEFHFWT 1.5 ml ELLE P, 800 /min B.0> S min, WEE
B2, #FH0.01 molVL IBSBRENER B nh (pH 7.4) BEWREZ 2K, BRERBENEFERSY, SREREY
L, mMEFIMAIRET FITC § GAFP 5% (FITC#RICHI BSA), FiR (25€) HE 10 min, 20004

B# (4°C 800 /min), fHIHH L, {2/ 0.001 moV/L (BEHRE MBVEREZ 2 K, BT EZRBIERAES
HBIA E, BB,

L RGP i st grre ity

. S et g

e

BAABEMHETT 20 mm KMEEBEFI (K& PDA FHRIEH
) E28CHEEESR, 24 h 5 0.01 mol/L BB SN vhii (pH
7.4) BETFEFEEFTENHRT, EHST THRKEMBEMRE
Snhiih, WTFEEY 10 ML, 5RCFCHREREAEESE
AMERFA L, B MBENE.

2 HR
2.1 GAFP-1 5=y

Bl 1 %W 7£ 15% 1 SDS — PAGE |, GAFP-1 B/~
H—&7H, 5+ FE 14kD,
2.2 FITC ¥xi2H) GAFP-1 HI4i{L ¥ E

FITC #5712 GAFP-1. BSA R pifE, 5314 Sephadex G-
25 BERS T uR A fh, %4 (280 nm) KW, HHEK
BM-EHUENE, B2 85/ Kixic FITC #) GAFP-1

B 1 GAFP-1 i SDS HLik &%

S NAFER 5 TR marker, ‘ -
% GAFPL AW, FITC #3ic /5 8 GAFP-1 A i HE G,

Fig.1 Potters of GAFP-1” SDsPAGE  PMiC FITC B BSA THLEEMEHE, FITC 4RiC/5 &) BSA
On the left lane are bands of standard MRAEDEEEYE, FITC, BRBREEZE rhil . BRRRELS vh

molecular weight proteins; on the right W THEETEM,

lane is a band of GAFP-1.
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2.3 FITC #7i2H) GAFP-1, BSA X KB
ZERFIEANEARRBNE

FRIC T FITC B GAFP-1 fEAGWIAREB H
o, ERAEBHETABEINHELZE LA —F
B, FFEEPERLMERER
W, BEZKERIPABREBERL, BHER
FIB 22 THs N 55, A1iC T FITC &9 GAFP-1 1
AEMARERFAEREEMET RN,
FRe T FITC & BSAERIEMABHEZ M
FHRE WK K,

2 LT L
AR ERR AT, | 45 d GAFP1 (1 mgml); 2 O it
% 5 pl FITC AR12H) GAFP-1 (1 mg/ml); 339 5pd BSA (1 BELMEIHSTFEREN 10D (EBR
mg/ml); 434 5yl FITCHRICH BSA (lmg/ml); SH S & 1999b) ) GAFP B M KB5S aifl

. B FITC (0.01 mg/ml); 6 39 5 1 BEEEEL 22 ph3 (0.001

B; 14kD ($584E, 1988) #9 GAFP W4rE
mg/ml); 74 5 BRREZ M (0.01 mg/ml) .

Fig. 2 Antfungal test T KM AE—IKRIEXR B LGRKAX

The fungus tested was Trichoderma viride . JRTLE W& H GAFP-1, fi SDS-PAGE W75H

Sample (concentration) volume result %%y‘j 14 kD, EW&I‘W@@*EH‘J%%

1. GAFP-1 (1 mg/ml) 5 * EE B EOMHER, AHEF, FITC

2. GAFP-1 labeled by FITC (1 mg/ml) 51 * FRiCH) GAFP/ERIE IR BB £ B BN
3. BSA 5 - . .

4. BSA lsbeled by FITC (1 mg/el) 5 ~ HETFAIMEBRK O, ﬁ'ﬁm‘(?ffmaaa BSA

6. Phosphate buffer (0.001 mol/l) 5u - (TERBRMEX ) BM/EREMAREHZ b

7. Carbonate buffer (0.01 mol/1) 5pd - BAMEBER A WA, XRPMEDT

£ FITC #7iC 8 GAFP 55 HE W4 ME R,
FITC 4RiCH BSA EFIG A B HZ R A MBE AR EEE I BSA R ESHAN N LSS
GAFP ¥ {EFIE I ARBERE £ F R ME DT, WREFENFILA GAFP BRFI UGS HZ,
(HEREEFER O, AL ¥ 4 AR E FITC 4 FJE M2 E 3t BEKE N FITC #
ST/ (5 FEN389.39), BRAESEIBEEAHIABLAM, HRKE (1998) RiE
CAFP B HBEME . JLT . N-ZBiAMER s, WMHSBE. JLT A N-Z B H%
PN R AR EHMMAEERY . BiiEAIEEREE S EHEARPTEKAPTTE
ERARSHE - HEAEEARERTA HBHEFMILT KA X, Bormann % (199) K3
—MHEHMLT RESEAN S ERNA MR - LT S E, SEAREHEMR
A, WEZEKZMEH . EHAYHRARNPEEE/EANEYEER (Peumans & Van
Damme, 1995; Rakhel %, 1993), MM BK #1438 B # UDA (Urtica dioica agglutinin)
(Broekaert 25, 1989). MIREH43 BB A9 HEVEIN (Van Parjs %5, 1991) 7EAKAM T B FhE
HEA BT, TXHAAEEERORAEBEREIANFILTREEE%X. HRIEHAE
BEHAJLT 4S5 EE (chitin-binding protein) tHEMNBEE ., W, ME. HOM%E
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ZHEY T > EE B (Friedrich %, 1991;
Hejgaard %, 1992; Koo %, 1998; Ponstein,
1994; Van Damme %, 1999), XS EHESR
EM ¥ EE HEVIEN &AL, BH—BE
BENLTHEMEEE, 4+ TRERKEHE 13-~
14.5 kD fffiE. GAFP M5rFRWBAR/N, XA
BELMNEEANA FH A A ZLEHY
AMEAEA (WESE, 1988; ETBRERSE,
1999a, 1999b). ALK A FITC 452 i
GAFP S KB E#ER, EXRABHET
MEINALFBEAOEHI, BLIEZLER
MBI TS8R, 20 GAFP-1 M H &
KME RN SN X ER A I IRE |, HEWT
| KK EREANHERALERNAEY
r RERA TEME L LT R, HEEK
B3 GAFP (JMET FITC) MEafEfmsime OB, RAAKEE LMJLTRABIES
TREE B 24 (y o Rl B AR AT S0, (RSR B BRI A BAEE— N4, GAFP Al RE I &S L
i nmﬁfﬁfﬁm“ TR, THXA T4, AT EEE K,
hypha reacted with FITC-labeled GAFP Fluoresoence from  PA2Z HI DU FI B 22 BERRAL R JL T BRI /K e 1
the apex of Trichoderma hyphae and septum were stronger BABRMTERTAL, T RBHMAILT AR
than that from the other place. R A RAMEN MM EL, LIET
40 GAFP A FHE L, X S5MEIME
4 f T o 1 B 22 A R AL A9 28 B 3098 thA — B, T FITC dRic B9 GAFP E /G M F LR W
EBNH B, FTRERE R A M FiR b TRRE RS, HiRgmfmRaR
LA, DBAEERE B K GAFP B0, ZTF GAFP & & JLT RS & ik He,
HEMERE ST E M A%k, EFEZBNH—BIEE,

i P s e ot T S G o

w

BN AHASIARFTABHENESURBRENEEEEMORERE.
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