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ISOLATION AND CHARACTERIZATION OF AN ANTIFUNGAL
PROTEIN FROM THE BARK OF EUCOMMIA ULMOIDES

LIU Xiao—Zhu, HU Zhong, LI Ying, YANG Jun—Buo, LI Bing—Jun
(Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204}

Abstract A new antifugal protein named EAFP was isolated with 0.5 mol /L NaCl from the
bark pieces of Eucommia wimoides Oliv and purified by ammonium sulfate fractionation,
carboxymethyicellulose ion—exchange chromatography and Bio—gel—p—10 gel filtration. Purified
EAFP thus abtained gave a single band having a molecular weight of 5 kD on SDS ./ PAGE. An
elution pattern of the sample in reverse phase HPLC indicated that the sample was pure. EAFP is
a single polypeptide and pI } 11.0 determined by reduction and S—carboxamidomethylation and
eletrofocusing on Ampholine / polvacrylamide—pgel plates. There is not carbohydrate in EAFP
detected by phenol-sulfate reaction. Analysis of the composition of aminc acids showed that
EAFP is rich in Arg. Cys and Gly, but lacks Met, Lys. Trp.His and Phe. EAFP can not give col-
our reaction with Coomassie blue reagent except that the protein is denatured by heat or SDS
treatment. Manual Edman degradation showed that sequence of EAFP from N—temminus was
Gly—Asp—Ala— and the digestion with carboxypeptidase A and B showed that C-terminal
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residue of EAFP was Val. EAFP at 0.3 mg / mL inhibited obvicusly the growth of Trichoderma
viride Pers.: Fr. mycelia and some crop fungal pathogens. The antifungal activety of EAFP was
unchanged by incubation at boiling temperature.
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1. #e

4R IBUTE 3 R P A e e 3 O B P Eucommia uimoides OlivRt L, 7E 4T #HWISH, PITC, TFA #n
N-F LMD HE TCI 5 HHBR., LKA A W B %#EE Bochringer %) MM ER 1
Fluka s = LB SR Waters 2 4%, HRIRN s s,

2. B EM ARt

Hr S B, YRR, RTHAKHEED, WA 12 EBR. & 4TS NaCl H#(0.5
mol / L pH 6.0)8 8 %R M 10 min, 2pHtdE, WHT 10' xg B Sl 20 min, LRSEGHBHDIMA
KRR 95%BME. BT 4T 10h, 10" xg %L, RITEESETFRIEKR, 7 ICHEGAEHTR
KR, 10 xe B EL, BLEFEBA CM—cellulose—52( 20mm x 13 c: B4y 2@ 1), &
Tris—HC1 £ rh % pH 8.9 thiuA NaCl., Hl NaCl0-0.75mol / L Sk tE 85 REBeME, 262 2% FE M IR 7F
277 nm Y., fnibsy MBME AL Bio—gel—p-10(04 mm x 90 com)iE RHr{t(ER)BRMNEA. Bk
BR#E 0.01 mol / L pH 6.5 FoBSMeER rhit, RMBEKD 277 nm . HHIHFE AP Ymicon YM-5 8
BEARGR AL & i, KUETRRIBT EAFP HR. 288 g BHr Hi{L A 29 mg EAFP &,

3. EHEMNW AR

EAFP S Ew, ER®R P AL EAFP (Cn-EFAFP)S W& PTH- N A R X EHNELE
LC—3A P i 45 i Zorbax-ODS4.6 mm LD x 25 cm)B ik L7, 2# EAFP #1 Cm-EAFP
B, BERBEAEH 0.05% K B(TFANOZBAER, BREEEE 20% - 30% 2 %R, K& o8
ml / min, #MWERE 275 nm[MA 2 MA 7). PTH-HERGE F M pH 4.50.01 mol / | NaAc 28 Ml / F
B(1:1V/V)EER, tif 40T, H#0.8ml/ min, M 269 nm " (ER).

4. FL MM E

FEPDA EFE NN, B 280, FRNE2RFSFOAHEM2/3H, CNEPARER
RS, TEEESE, Lok BE AR AT B2 4 S B I O RN RO AR O,
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HERH A bR S B NERE, R H oy 835-50 B ER -2 4r 67, EAFP B035 008 44 00 i
PH 6) R & g8 OO,
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EAFP (%5 P E L2800 7 sk iT. REH | HPLC 5% S-HEL £ P Xt EAFP (Cm-EAFP)
H 7.

N—-$ i e W F T. Edman AL 4T, PTH-EEMH HPLC RHMEHKLEE. C HETER
BUBECEE A TS EE BIRAN A UV #iT. RSB, BN E2%: 5 min, 15 min, 30
min, | h 12 h, MRS 0 R ER R HBI R d st HR AL HERKNMERRTE M PTC-
HER. PTC-FEMA Waters 990 HPLC k. AE#HE PICO.TAG™Column(3.9 mm x 15cm), &%
PICO.TAG™ Jrtki#ifr. MizbH A B —HIfESRR B (i 2k SR, A #: 139 mmol / | NaAc, 6% .04,
0.05% TEA, pH 6.4; B #l: 60% Cf. 12 min B # 0 8 46%, K#b | ml/ min, M KH 254

nirl,

SDS-PAGE b 15% B, Laemml Zoh#eg % . L4 TR =D Pharmacia &, Sh el
R Disc#k, R 05cm, FK 13.5cm, BRASBMEMRE 5%, £ pH9-11 ¥ Ampholine (
LKB), 200V 5EBkEBHEBETS, HEAF FRBE M,

Flf— R kM EAFP R &2 0%,

ZRMITIE

1. EAFP 895y, SE{LFA1EME

k@ 2 A 0.5 mol / L NaCl #2H, SRS, B CM—cellulose—52 H:E#Tr MAIM | +%H D
Hsr A A WIER. B2 Bio-gel-p-10 EEHr&i{E /S R4 EAFP, LIEfES EAFP B4,

ars
11 +

NaCt {mol / Ly

i 0 w0 2o 150 140

Elution volume (mL)
H1 EHERPETERCM-52& (20mmx 13cm)
LB MR . bR RIS 95% R H MR I
. FAEIBAENERES. KEEEESD 5,
Fig. 1
carboxy-methykeliulose CM—52 column{20mm = 13cm). The

Protein elution profile on a
precipitate from 95% ammonium sulfate saturation was dis-
solved in water, and the solution abtained was applied to the

column. The active fraction 5 was pooled.

% 5z EAFP & R 6 7 3 76 ik i
BERz L3k, SDS-PAGE R #5845
WEWFS ik, 7RISR B kR
H LR~ —f:(Enk), £ SDS-PAGE K
HLEER—H45TFRD 50kD B8R —#(
3), {£FK# HPLC B k2 A — (A
2

0.3 mg / mL EAFP ¥ gk B fhE
FEEOHEREFHDNMMEHRE 4,
EAFP ZEM Ak rhiRB 05 h, MBEMRE
(4 A-4),

2. EAFP B94$tE

SDS-PAGE B 52 W EAFP B %
TR S50kD. B KMHE AT
EAFP R &8, EAFP &b FfEitmn P
Efbabm ., 754 HPLC Bl 20 A —ik(
7)., WiEM BEAFP Y AEBEH. BT
EAFP #£ F CM—cellulose 5y Bk, 7E pH
8.9 B &R btk AR EHERC R BERY NaCl (0.5
mol / L )AREMIRR, A pl HEH:

fE pH 9—11 9 Ampholine R P IEFS R Bk, EAFP %3 T pH 11 A931%, {54 EAFP ¥ pl
HXTF 11, EL LRI EAFP Ao TFRE  PHNEARBEES.
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B 2 EAFP M HPLC EHEFdi & . Bk
Zarbax—-0OD5(4.6 mm x 25 cm)
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Fig. 2 Elution profile of EAFP in reverse—phase HPLC B 3 EAFP i SDS-FAGE B
HPLC was carried cut on a Zorbax—0ODS(4 6 mm « 25 cm). Fig. 3 SDS-PAGE pattern of EAFP 1,

4- MW markers, 2. 3, EAFP

B 4 EAFP KB EAERBEZERNNME, A SR+FE, B /| EREH
Fig. 4 Inhibition of mycelial growth of Trichnderma wiride and Grbberella saubinetir by EAFP [ 3uL ) AC
Trichoderma viride: B: Gibbcrella saubinetii, 1. 1 mg - mL, 2 05 mg ‘mL; 3. 6.3 mg s mL:4. 1 mg # mL of EAFP was

incubated by U 5 h al boiling temperature.

EAFP B35 5L 86 (F 306 nm(H 6). &K & Tyr i 174 Trp "' . EAFP MR SR Mok 42
275 nm(B 5), E=873. Ll Tyr#f=1.1~10", EAFPM S F8 A4 50kD, ¥d&EH 3 Twr, H
A=CLZARHA/ERE YN 6.6, OB EHEAR.

FAFP BEMMAK pHousE BinE 1, E& & Gly, Cys Fl Arg, A& Lys. Trp. Met. His |l
Phe, Thionin B & Lys, FiMEELRE Lys), BAFP&ERZE — ¥ 1 # 5 Thonin @M. BFL
Edman B 8L IS N-#3 3 P EEMITSE D Gly-Asp-Ala. 8 IkE A 70 B B CAFP @ H C-
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Absorbance
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Waveleaglh (nm)

B 5 EAFPryEMEE
Fig. 5 UV spectrum of EAFP. E of its aqueous solu-
tionat pH 7is 8.73.

B
Co—EAFP &0
0
20

T T T ¥
'5 i 20 30 w0
‘EluLxora Limag {min)

CH,CH (%)

H 7 EAFFSREBRRPE{EEHEEHEEN HPLC K
#HE . Bt Zorbax—0ODS4.6 mm x 25cm)
Fig. 7 Elution profile of Cm-EAFF was
S—carboxamidomethylated subjected to reverse—phase
HPLC. HPLC was carried out on a Zorbax—ODS{4.6 mm x
25 ¢m).

Relalve Muoresconce
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6. EAFP 3 R MR BR LK K 280 nm

Fig. 6 Fluorescence emission spectra of EAFP. The

exciting ligth wavelength of Muorescence was 280 nm.
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Fig. 8 Amino acids released from the C—terminus
of the EAFP after digestion with
carboxypeptidase A.

EAFP fe2h — M HRAMBEREELD, RAES TR/ T8, AFNBBENER. FIOEHE
THERESAR. N-RMEFN C-KiN. EAFP HRAMESCHHEN MBI RN R KNEAELN
A BNE, NEEAMSNSHRURNARTOMEE LRSS 8 3
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Table 1 The amino acid composition of EAFP

Amino Analysis data of protein sample Calculated data
acid n mol n gram % mol / 100me]  mol 4 mol of Protein
Asp 3.192 424.59 6.79 &.30 31243}
Thr 0.826 98.30 1.57 2.13 ORI}
Ser 3332 350.16 5.60 .67 3.26 13}
Glu 2.342 344.27 5.51 6 09 2.2912}
Pro 2.835 326.06 5.22 7.38 2.7713)
Gly 7.096 532.26 8.5] 18.49 694 (7} ot
Ala 4210 375.08 6.00 10.95 4 12 {4}
Cys 3.870 468.73 7.49 10.47 3 78(4)
Val 1013 118.52 1.89 264 0.99(1) *
Met 0.101 15.12 0.24 0.26 0.10{0)
De 1.023 134.10 2.14 2.66 1.00 (1)
Leu 1064 169.61 224 2.77 1.04 (1)
Tyr 2.856 517.27 827 7.43 2.79(3)
Phe 0222 36.72 (.59 0.58 0.22 (0)
Lys 0.221 32.29 0.51 0.58 0.22(0)
Arg 4.036 703 &5 11.26 10.50 31.97 (4)
NH 4.039 68.67 - - -
Total 38.439 4620.51 7393 100 37

1} Protein sample was 6250 n gram.
2) Calcnlated on a basis of one residue of Tle.
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