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¥Rk FEE BaTl BERT qzEs
(AR L RFEFHERTFRHL FEE 400716)

W B OECRFAAE(Bacilius cereus)S1 BRI EMEMEBMEREE R FHH S, &
SCIRGET S1 WS RN MR b R LB, eI R Bt RiLER
AL R 2 . Sephadex G100 &5 DEAE 52 # B S4BE, MEA R YRS, REER
BB AN R . EWELE 275am LERUE, MEHRE SIS FFEAEEH
th, BEMOKRE, MR Y 2M Y, WERE VR 2HE, AERASOFHEERE, %Y
FHEEN K2 EME AR L8R FER RS SR R SRR
REAERAN. BAZYRY MR ER, G825 APS 1, %4008 5 50 8 IF K 5 4b 78
3, APS- 1 UL EE G HME T K. FHEME LB R R, APS 1 4 9 X EEWHRF
HEHEMRER, Axend ik ERNEERAFARANE LR,

A WCRIFHRATE, HEABSK, gid, &4
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THPEE & WA R RERBRE. hERENEEYRERSH T ETREY
YERT. (B, 75 IR BT 0 ) S R A8 S M2 o o A 2 7 S 4 S BB T L, (b2 s vt
PRI R AL S TR R, SR IIZMEIE . B, MR BN A S B 252
B RO, BRAAFAEIE, A EBRRE G, A EER L,

BOTIRRIEAEE WP 5 SR F AT S ik, U S MR EEE TS
FImE A . AR, ABH R SR A ER. BER AR SR
BF%C. TEMLEERE L, b 2B 3T IZ B MR A BUREL B R e SAL B B BT T B

1 AR F &
1.1 E#&%

AR ZF 0 M B8 ( Bacillus cerews ) S-1 8 ¥ & EEBRESFE, BB Aspergillus
niger ) WBLIP M B} ( Saccharamyces cerevisiae ) i 1 J1} HERREBEW R IE iR 54188,
INE BN B (Fusarium graminearum Schw.) B 1EH EH B ( Fusarium oxysporum f.
sp. Vasinfectum (Atk.) Snyder et Hansen). $8 7€ % 15 9% & ( Colletotrichum gossypri

~ O REREMH AR B B R R A
YL TE T AR 4 . P E Bl S0EE u #F 4 4
2XMFETAERRAL . IO )Y Tk 25px
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Southw) « 4 4 /NBEFE 88 ( Hel minthosporium maydis Nishikado et Miyake) VHEE R
( Ceratocystis fimbriata Ell. et Halsted) . H 8 W & ( Rhizopus batatas Nakaz) . LR 8
W ( Pythium aphanidermatum (Edson)Fitz) X 78 f§ 896 B ( Piricularia grisea Cav) [
AR AR, REFLUEHBEANEREERRER.
1.2 TERH

DEAE 52 #F 4 %, Whatman 2 8] / gir; Sephadex G100 Pharmacia INF PR EER
GF254, B L T 7 5 BEE 88, Difeo PoilE 04038 HHM K, BM ™ i A EH
B, T HBBE R T '
1.3 %X

KMB #:5 2 . 8 & Triptone 20g, Hi# 10g, K,HPO, 1. 5g, MgS0, - 7TH,O 1.5¢,
pH7.0;GPS ¥+ 5. B A & BB M 0.35¢, KH,PO, 0.7g, MgSO, - 7TH,O 0.2g, CaCl, -
2H,0 0. 1g, #%i¥E 10g, Peptone 2. 5g
1.4 S-1 HMIENE

WA KMB B3 &, & %35 3 (30C 200r/min)24h, ¥ 1:10 #EME —H 54,
30°C T B EFF 96h,
1.5 MEHHRB S
1.5.1 B YA R IR IS E pH £ 3.5, 50001/ min B0, FLE H AR RE
KA, P8 pH & 7.0, ELZS RIS I 80 % B BE 75442 B, 42 HUM 40001/ min 8 0, B
AP0 2.5 5B 2 BB P 40001/ min B0, B8 LS TIRSHEED .
1.5.2 Sephadex G100 EATHI DEAE 52 £F4 % 247 . 7 LKB H stk B A £ 4 LAT,
4 Sephadex G100 A 0.05mol/L NaHCO, % i #{ (pH8. 0) T 5 % +E (16mm X 800mm),
E R 100me, BB vh BRI, WSE Y 18mL/h, 275nm ARG, BERRWE S WUR, BE
3ml, SRR F o AR R . BT AR EE S DEAE 52 474 %l 0.02mol/L Tris-
HCL 8L (pH7 . 6) E 8 /5 34 (16mm X 100mm), E#E 50mg, Fi S0mL L2 Ml h 3t /5,
A4 0~0.8mol/L NaCl i 138 48 b W 86 B VL B, 34 10mL/h, SR 4K E F &0 &8
INEE TEE
1.5.3 EREHEEEN. BEERE GF254 # & M2 EHH (20cm X 20cm X 0. 25mm), HZETE
105C #& 1k 1h /&, Fl DEAE 52 BAFE T S-1 LA WY A Kig R, @RS, A T
FIRERER. o8 2.8 7K(100:5:20), IE T8 Z B2 K(100:5:20), ETH: ZF: L
B 7K (30:70:5:20), WL AR : LBk (75:25:5:20), REZR R TR . BHEA, ol 8
R f. [Frt, ARMBMFETEDRE.
1.6 HEXIHEIFHEHR
1.6.1 HEEMRGEEE. SERAERN 0.1g TRENSHNAK . FE.ZE.HF
il 3. 2B SRS 2ml B4R, B 20pL REE T AN B, wTE, WEA R &R
FiiHy PDA BUR AL b, B 28°C 157 48h, MEWHBEG KD, EEMK.
1.6.2 EEYIRNE T4 JE 0.1 mol/L EERREE W W (pH4.0) 1 0.05 mol/L
B L LK 2 4B ( pHS. 6) T 4R B K (B4 1 SR HE, 1.5em X 25cm ), H I 300V, B ] 2h,
Bk S AR, U BB A, N SR ARY R TRER, MK,
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1.6.3 MEBYRYEER H2dERENIG EME EEAHLET, PR R kaE
S5, REHEET TLC, BEH M 20cm % 220em ¥ 0.25mm, EL 1h, BEFH TEE: 28K
(65:10:25), ER T BE. BERESTRES WUEEHRAMER TH TS B &, Fat
STEBEE OGS REN ER RER RS S AN BEAMEBHERE
B,
1.6.4 I AEEHRAREOLE. REALEY S I REYE, ANEKFRERTRE,
FE& R UV-240 540 oy Fe e B it L iT 84 1,
1.6.5 HEFEYREMEOBGRE. . NELALR S 1 HEYE, &R lmg/mL #KEK
(pH8.0) 4+ FUANE (G #F K(0.3mg/mL), B E B (3mg/mL), BiiEE ABE(Sw/mL)55C K
FZ Sh, il 72 S D7 P V6 1
1.6.6 MiEABFHREE. B 02 HInBRE 20mL THKP, AL EE
(0.22pm) T FERRE G, 7 FEM T 408 . (1) IE & KX HE (1.5kg/cm?, 30min) 2L ;
(2)30W 40T, BE S 30em BRGT 24h £0FE,

B 10pL bR S MER A AL BN BER SRR LR TE EEHEHE
TR PDAQOmL/ M) XUE ¥4 £, EF IR, EIME R KD,
1.6.7 FEEWEMNEEEFHERAME AR IR 258 Brockaert 21y 7 1, it
REFEFFIEAFRKREUAIREAFEDRY GPS EFES M FEE 3~4x10°/mL
. REER 16mm, HE 300ul,25C TREFREES:, BEE FUERFHLEMN,
VA IN4T B 4 BT A b 28 g X AR
1.7 MAEYROBERE KA T

B8 Li S-1 HE YR, B 6mol/L HCl 7E 110C ZKA# 22h, /K BEE 60C & T,
hi 5ml 0.02mol/L HCL iE# /5 £ 83-50 MEEEE | sha-Hr LUl ,

2 SR
1.1 HHEBENSESAL
2.1.1 Sephadex G100 #1 DEAE 52 44 Z 24 . & pH3.5 BRI, EH T4 LB
For e, HoRBENR, ZBE, B2 %K QM . % Sephadex GL00 BHT, 1514
SRS -E(E 1.

W R IEVERR Y, B2 DEAE 52 S48 B EAT, BRI SR, REHEHSES=
W (P 20
2.1.2 REREEEY EIE RS, RN, 4 MBS R R R
R, REZHNE L, BRSBITE. TR Z B TIE . Sephadex G100 H DEAE
S FHERNE, BB T Ak,
2.2 HEEHENSYE
2.2.1 MRS FUELE YR TE HA ., BN R S R RO, TR 2, IS IS YR A
ZEE ER T PRI B EYE (R 1), WH PR R K B A, B
ERIRAETR, R K,
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1.4 1.6

1.2f tar

1.0f 1.2¢+
il :;: -
< 0.6} |

6 - 0.6}
0.4}F 0.4t
0.2F 0.2F
O 5 1015 20 25 30 35 40 45 50 55 0 0 20 % 0 %
% Fraction nurcher ¥ $ Fraction munber
F1 S1 EHSHEF K Sephadex G100 E2 S1@E%PARELKA DEAE 52
4T v AR 1 HHE E E T ik A
Fig.1 Elution profile of antifungal peptide on ' Fig.2 Elution profile of antifungal peptide on
Sephadex G100 column DEAE 52 cellulose column
£1 S1ERBEFRBEFPHARE S
Table 1  Antifungat activities of crude extraction of 8-1 in different solvents

% K W om 2 M W W oz B % ZEPR
Solvent Water Methanol Eihanol Acetone Ethyl ether  Benzene  Chioroform
WHEEE®S/ mm
Inhibition zone 24.8t2.0 24.2+2.1 23.8+1.8 18.6%1.5 1] - 0 0

2.2.2 MRWOGIE. RS R A, FUE WY R A 2 7 275nm AbH RN, 5B AYE
F T R e A ]

2.2.3 BT EEKGREN SIAAEDRE pH4. 0 RN P, THEEN
0.0cm, T 7€ pHS.6 B FFFEEEE X 4. 6cm, IXIEHLHY N 55 BRYE

2.2.4 MABELABENEERE AEEWFEMAREARESRESER, EHENE.
EEE K AL E AR, BB B R S A A By 82% (75% 1 7T1%. X
ALEREA, SR PAEOBNE S EE, AR REA

2.2.5 BHAZRGEN.2EREEERG, HAFEREA S AR AR, 8 BRRE
BB, ERE R TR AT, e B —= AR N RN, R EBEAE,
B SRR 7 S Ve, (ELET =R B PR ¥, £ 1k & K e B W R N R, &
T8 R B S8 SRR ORI R X R S R RS BENZT R W A — RO BBk, W
% APS-1. '

2.2.6 APS1WEEEERN APS-1 WEEMMATHHEN(F2), TH 10 REHEERH
B AEE PR E AR, TEEHE o FEERYP, BMEE R (Glu 1 Asp)#I A
WaEEE 47.49%, B E B (Glu.Asp. Tyr.Ser. Thr) B 76.28% , ft Z L HEMR. &
EBE RS APS-1 25, B TRAEER SR EH
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F2 OAPS| BB XEEA R

Table 2  Aminc acid component of APS-1

HA HEH B Amino acids

Glu Asp Tyr Ser

Thr

Pro Ile Val KUHER

leu

HTH/ %

Relative cantent

25.06 22.43 20.60 4,56

3.63

3.28 4.41 5.36 6.81

®I APSI IAEEENARAEIN DB EM
Table 3 The heat and ultraviclet stability
of antifugal activity of APS-1

F4 APS-1 HAERFHELMH

Table 4  Inhibition of APS-1 on fungal spore germination
FEEIHFIRIL/ (pg/ml)

E & & & S
& O® O HERE FSEEA KM Fungi Complete inbibition
Treatment Autoclave Ultravioler  Conrrol NERERE -
IME B E 2/ mm Fusarium graminearum Schw.
Inhibition zone 18.2+3.3 18.842.7 19.0+2.6  "FIEEFE 20
Saccharamyces cerevisia
o~ ERBEREH
2.2.7 ﬁE%%ﬁ%ﬁﬂi‘ﬁéﬁ%Eﬁ%ﬁ Helminthosporium mavdis 20
BAERI LI, (3RIT 96% ZE A7 1 Mool M
o ﬂﬂﬁ%ﬁﬁﬁgﬁmmﬁﬁ%&r%m% Fusarium oxysporum f.sp. 15
" ( % 3, Vasinfectum
2.3 APS1 HRERT 54 Coratinsts fmriai L
M& 4 TLUE H, APS1 MEIAER A (pmans 0
THABHEMHER. Ko, A BHBERL  Priuaria gries Cav
RIEBRANREE R, & 2ug/mL; iz BERAWE s
NERBREATHROMEEENER, g 5
ﬁg 30pg/mLo Rhizopus batatas Nakaz
e3¢5 5

3 TJ' l’h\ Pythium aphanidermatum
HAMFEGE S ERERER, X E
EFNBREZHEHNESHR, LERFHEEENRE e EABAERD, BiRF
THHE S 1 BT EWPTER YR APS-1, 7€ 275nm A R W%, T4 IR 2 7 £ I, 2=
AR S I A PAE, (BERK RS, S BRI 2, MK BEAME — W21k, XAy
HIH B AT = A M BRBR K H R R —F3 Y. APS KB E LB B S LR
WL, BEH 9 MR RE A — M RE fEERAMN, #EF APS 1 B Ik L8k,
EFRTEENIERT, SHIAE, L EHEES Y, RSN ERFENR
HEEZWARTLER D, ZEINE E AR, PUE %, T RE [F BHT #2200 A B B a5,
Wakayama %014, DR ZFRUAT B b £k 5 — R B 3 300k Bk Mycocerin, PR #6115 4
R, REIA] B X 20K HL MR AR AR, T E TRV AR e . RAITAEE R M FH S 1
b AL BRI E R SHK APS- 1, 2 A iR, (H e 3m e 8 AR,
VR, EREMAEHEZINEN, XEFR Y BSREREZTALLGETERE A R1E
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FA S HA T eE i i 0, 5 T DUR B HE Y. (IR, Chen SR A ZH A B MR
BBk Magainin I, (FEEMHEES T 100 . SHEHAE R LEBCES B WM, &R
I, ML

LI RBERETSEAREMEY R+, U RN ERAMEYHES
ESpa e, NIk, R mEE S, # - #HRES FHUEREE, FFEEHN

£ £ X M
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PURIFICATION AND CHARACTERIZATION OF A NOVEL ANTIFUNGAL
PEPTIDE APS-1 PRODUCED BY BACILLUS CEREUS

Pei Yan Li Xianbi Peng Hongwei Chen Xianggui Liu Jianguo

{ Biotechnology Research Center, Southwest Agricultural University, Chongging 300716)
Abstract In previous study, we isolated an antagonist Bacillus cerews strain: S-1 from cotton
plant. In field experiments, this bacterium was shown strong inhibition to several plant diseases. In
this paper, we reported the purification of the antifungal substance produced by the bacterium and its
properities. After the steps of acid precipitation, methgnol and ethy lether extraction, Sephadex
G100 and DEAES?2 column chromatography, the antifungal material was purified. The purified ma-
terial had absorption peak at 275nm, and was exhibited negative in biuret color reaction. However
after hydrolyzed with HCl, this substance shown positive in the same reaction. Amino acid analysis
to the hydrolysate of APS-1 showed that APS-1 was composed of Glu, Asp, Tyr, Ser, Thr, Pro,
Leu, Ile, Val and an unknown amino acid. Combining with its pratial resistance to proteinases, it
was suggested that this antifungal material was a cyclic peptide. This peptide, named APS-1, with
strong inhibition on the germination of spores of the phytopathogens tested, was shown high stability
against ultraviolet radiation and heat. APS-1 may have potential role in plant diseases biological con-
trol.

Key words Bacillus cereus, Antifungal peptide, Purification, Characterization
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