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HEFIE B034 B AN Bl RISHES
£HE- LE#E BIE F8E

(TR RFEHHEARTRR M 310029)

W B A AT E ( Bacillus subtitis)B034 4B KB E, M AKBEMHRHLH R
WRSTLEE . 2 B MO Tk &) 70 % YO A0 i SRR B LIS AR 8 AU RS I L IR M R S, A
BEAMTER MEOR K. SS5E08 E o080, RS 08, RIERAAELE pH
HEEZ 4, &E 12 M b, WEERE. #HIR KL Phenyl-Sepharose CL-4B ¥ & 1T . DEAE-
Sephacel 1 471 HPLC B9 Superdex75 HR 10/30 £ 247, B3 — t #5406, P1 M P2,
P2 £ SDS-PAGE fil PAGE-IEF Bk BR N ¥ —FEH, 5 FE 50.3 kD, Fh8 5 6.25, 83l
Edman B85 M P2 9 N 5510 38 FF1 4 Tle-Ser-Asn-Pro-X-lle-Asp-Val,

34iA M EFEMAE B34, BILEA, KB AR, Bt

AT $432.4 XEHRIRB A XRKS  0001-6209(1999)04-0339-43

AREHFRE KN EERZ —, E5MES A RMPTAREN, SR aErERR
FHE, FHOHERE RS, TR E QRS UER— S SRS
B, B AR, SRR, X EHIE RS — R AR . FERE
I P — IS IR bR, MR A LR ST BT T PR -, MR ERTE BO34 B
KRS T4 Y K RS 9 AR O T PR, DB TR S R, HA R S A R —
@é%{ﬂo

SRS S B SEFAT 4 BO34 B RRAYIEIUE (O 09 S B Ak B A AR R BT 5T

1 ARk
1.1 L%
5 YU B : Bacillus subtilis B034, 5738 H KRS0 .
¥5 715 W MR : Xanthomonas oryzae pv. oryzae #i-173, T A BB .
1.2 RBREHENE
S SCER S B TR B AR BT Wakimoto’s “FAR.Eo
1.3 FENERANHE
% B034 BRI KMB KRR FE A, 30T T #1537 (200r/min)36 h Ja,4T T 6000/ min
B0 10 min HAE. £ EERPIMAREEE 70% B E, 4C TR, 10 000 ¢/ min T
B0 10 min, FLHER 50 mmol/ L SRS MR (pHT . 0) BHF, LASYE 3298
1.4 HEZRNRBEMNE
4.1 VERGE P MR AL IR BT 4RI 30 min, B — 5 BT IS AL 5
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1.4.2 MEEEAEES  HERS H A BEAH(Sigma) f & (8 K(Promega) & 58&
EHEf E(Merck) 7€ 37°C T 402 1h, L—E BHTIREIEER N,
1.4.3 XMREMRES MEESFERGESKREME 60 min, B0, R EER EREK
H, PR EAGERG, W— & B#FTHEEERD.
1.4.4 X pH BB MERM pH S8R ERF{E, R —F B HFEAIEERMW,
1.5 EmEAmsESL

TEERE RN E RSB % ZE 2mol/L, BOEHR EER, 2% 2mol/L HiBRE M
50mmol/ 1. BB 2 il (pH7.0) i ¥ ##) Phenyl-Sepharose CL-4B #1 ( 20cm X 1cm, Phar-
macia Zv B ) . KR EELAS, A 2 mol/L 0 mol/L WIFBRE AR, 5 %18
Kk, W IEYEIE, 3T 20 mmol/L Tris i (pHS.0)iENT, IRE S B L4 20 mmol/L
Tris 48 W (pHSE. 0) Fil “F-# Y DEAE-Sephacel #:(20 X 1em, Pharmacia 22 8] 76k ) kit
EFEZLS, BH 0 mol/L £ 0.5 mol/L. NaCH(F 2o R ) 22 He % BE IR AR, I B %1k ods, ik
GG % 0. 2mmol/L BEER 22 W (pH7.0) Fi T % #) FPLC Superdex 75HR10/30
(Pharmacia 22 A= 5h ), B IEH IS, W45, X HIE KB, /B — SR B HR 2.
1.6 #iksF
1.6.1 SDS-BEHMEAEEB R IK(SDS-PAGE): 2B k[ 7], P EREFE 12.5%, Tk
E M Phomega 42 8] 5.
1.6.2 BNEBGERSRBAEMIK(IER . 2B TEk(6], BEEE Y 5%, MirEEH
{ Phamacia P2 &%, pl 3.5~10.0) %288, 400V B4 16 h,
1.7 BAESEEFIHE

H SDS-PAGE B ) EA & W EERE] PVDF B L, X EA ¥ L b5
TR HEAT IE P T o

2 H XA
2.1 HEDHBEM
2.1.1 RAFREHE RS ARERE T 30 min, B 30l BMIEFIEE, SR
#£ 1L, HEHEL 70T L3 30 min FREFFHTUIEH, 100C 245 30 min 55 REFHES 5
FEAE, 120°C 4R FE 30 min 5 AR HENE

# 1 BO34MEREZETERERLEENREDLIN

Table |  Antagonistic activity of crude extract of B034 treared with various temperatures

MR 4
40 60 70 80 100 120

t/C Control

?ﬁﬁt#&‘fé/mm 16.0 16.5 16.5 12.0 9.0 - 16.0

Diameter of inhibition zones

* =" No inhibition

2.1.2 MEOBOREE ARESTHEOQMEER, T 30.L RMEE, FRME 2,
MBET REOBEASUR, M EOS K MEEEOM E 508U,
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Table 2 Antagomisiic activity of crude extract of B034 treated with various proteinases
ELRL BE A EEB K HEHEME Rk
Proteinases Trypsin Proteinase K Pronase E Control
HERBEE/mm 15.0 11.0 13.9 15.0

Diameter of inhibition zones

2.1.3 XMNRGHREL - BRESAH LR, A 30pL #FHHETEERM, SRENE
B ERHR 9mm; TARSEGLBUHR RSB EEN 17mm, BI85 58 05H
o

2.1.4 Xf pHEATRER MERERF pH B F 4= G, BAEERIE G (RE 3),
B34 HLERHEY: pH JE BT, Pk pH &M T BRI, AR pH.

F3 BOMIBRAEARE pH TRIBHEH
Table 3 Antagonistic activity of crude extract of B)34 treated with various pH values

pH 1.9 2.6 3.4 4.5 5.4 6.5 7.5 8.1 9.0 12.4
EEN - - — + + + +++ +++ +++ -+ o+t

Inhibit activity

“+ 4 +, + +, +"” Indicated the relative inhibition activities sirong, midele and weak, respectively; “ —": No inhibi-

tion.

2.2 ERZEQNSEAE RIS

AR S PR LR AT, B B034 M2 L Phenyl-Sepharose CL-4B %, Fi %18
KBRS MR —A iE (A 1), KB B34 MABMDRGERMBIKE. B ERERS
BTG YR EE B 48 5, L DEAE-Sephacel [H & T3 #E (AEX), B8 — Mk 0, 204
BEBMMABE T HRE = EENE MM E B (& 2), ¥ AEX iEH R B R E T
5 | FPLC Superdex 75 HR 10/30 &, B#H M EEZHRIIE (& 33, SEERM, XHE

WS g AT FEBUIE ¥R, A P1 AT P2,

0,08 0.041
g 1.0 _
0.06 E % %
Elution O = —
& 0.4 _139_1213_ ‘lﬂg é" ‘?0.02 =
30% 100 % 0.5%
0.02 L P g
L0 ~
G.00 ¢ 340 ¢.00
— L j I— L 1 (] 1 1
[UR ) 30 50 0 %€ 0.0
Fraction No. o 10 20 30 40

1 R % Phenvl-Sepharose CL-4B # #9& i#H
Fig.1 Column chromatography of B034 crude extract
an Phenyl-Sepharose
Concentration of (NH,),580,;

- Antagonistic activity.

Fraction No.

2 E1 9 iEIE 4 DEAE-Sephacel
Y P
Fig.2 Column chromatography of fig. I
activity peak on DEAE-Sephacel
Azt

Concentration of NaCl.
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M P2 pp M P2
KDa o
Q.04 97 .4 e
B 66.2 W
5 35—
Fo.e} ; 0 -
L 400 . Bl el
310 oo
0.00 s q &
10 21 pr—— B —e—
BB v/mL
20 -
14.4 4.56 =
CE3 @2 P iEEEEL EPLC Superdex 75 a \.30
HR 10/30 #:#y &% E ‘ \ I3

Fig.3 Column chromatography of fig. 2

B4 P2# SDS-PAGE(A)F IEF H ik
activity peak on FPLC Superdex 75 HR 10/30

(B) 4 b7 3%
Fig.4 SDSPAGE(A) and PAGE-IEF(B) of
antagonistic protein P2(M: Standard protein)

%F P2 TR TR, P2 SDS-PAGE M IEF B EHE ML — W (E 4), B
FEH 50.3kD, FH EH 6.25,

2 B 3 Edman FRBERTN, P2 #H6 N 35 8 MNEEBRREF T4 HyN-Ile-Ser-Asn-
Pro-X-Ile-Asp-Val, i+ HHL& R EMBC & Eﬁstﬁ BERIAFROERE, RAR—F

- HHIThEEE A,

ERAXHPII, RITE HHME BO34 WP A BALIFHAEREL. BFA
THEBTRO A B ERBE QRS EET S Bk, B AR HERZE kR
HEEEEYROTEE. ERNFDSRD R, %ok A= £ R A5 (4 e
RBR). B, A CHARRY— I RAUE D — S, H R T L KB Fr
HEEROER, b, b TR FERERE S RRE 0™ BB, (U7 T ENNE
I & B o — A P G R IR . Sl B R O, PR L
HEHERYEEEAERABREESEESEH—SHR. |

i EHTRLRTRETEMNER LSERLFH R R R EMATL AL AT
VAT R RS TR LTE MR EFFREN T, FFILE0H.
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PURIFICATION AND PARTIAL CHARACTERIZATION OF
ANTACONISTIC PROTEINS FROM BACILLUS SUBTILIS B034"

Tong Youren Ma Zhichao Chen Weiliang Li Debao
¢ Biotechnology Institute, Zhejiang Agricultural University, Hangzhou 310029)

Abstract Bacillus subtilis B034, an antagonistic bacteria isolated from the phyllosphere of rice,
strongly inhibits the growth of Xanthomonas oryzae pv. oryzae which causes the rice bacterial
blight. Crude extract was obtained by precipitation of the cell-free culture of B034 with 70% satu-
rated { NH;),S0,. The suspension of the precipitate strongly inhibits Xanthomonas oryzae pv. o-
ryzae, and it is thermostable, resistant to trypsin, partial sensitive to proteinase K, pronase E and
chloroform. Its active pH range is wide, from 4.0 to more than 12.0, relative more stable in high
pH. Two antagonistic peaks were obtained from the crude extract of B034 after Phenyl-Sepharose
CL-4B, DEAE-Sephacel and FPLC Superdex 75 HR 10/30 column chromatography. One of these
two peaks, named P2, was shoed only single band with 50. 3kD and pl6. 25 in SDS-PAGE and
PAGE-IEF, respectively. The N-terminal partial sequence of protein P2 was analyzed.

Key words Bacillus subtilis B034, Antagonistic proteins, Rice bacterial blight, Purification
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