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MEEE LCIIB WAL RIER
ARE KB KER

(AEASABSASAR LSNP ER CEEXRAERE, R 100871)

B A4 EHHSHBMEITRE, CM-52 4 REEN, FPLC #) Mono S Hl Superose
12 F 26, ARl —FREES, #4833 LCIB, Rk HREREHEEOMS TERY
22500Da, %8 5% 9.95 , LCIIB & 19 HAEHER, B4 EMEMR. B3 Edman FEMREN
N R 24 ARERRE. SiENAN. EWH5 2 ALSHENEARTHRRAEHE. Mgt
Eiy LOIB MAREHHNEE RBAMBER, YUMKETE Sumol/L 8f, BEIPH 50% BLi

G BRENEK. :
EME MWEQA, HEFE; KESHNR

REEArEEETEY U, e @, B P Ravy W Sddike, HEaidk
FIAREEA —ERAXNEIEHRREY —. ERENABRZHRARI AR RA
MY ARG HPTmEESRERERNEAR, TRATHTARGEYERT
B, A4S AEHHIRENFRMERN AR .

FRFERESEEEEEYR, ETARSRES FHRERE, G ——ES
BT, TRBSEE e Bacillus megaterium B A E H megacin, T
1t B. subtilis MRBME AR EY O A RER AR K 1, BR R EALLTE
REHRHE.

e, FERERIHSEE —RRFUKBAHARNEYWHERE (Bacillus sub-
tlis)AOL4, FEX B RATUEHEN, RAFRAFATERBRABED R TR
By 189, AR EMEREREEA P —#—LC IIB # AL R HAER.

# OB 5 &

(—) #REKRAEEANAR

S REE LM MEE AOL4 MERETRORESER, URKEESMOERE

FERIE LSO (8] .

(=) nREAMSEAL

1. EEFLHRER: ¥ CM-52 £ K (Whatman 2457 §) ¥ MERITRE (4 2.6
x 40cm), F Tris- Cl Zwh# 50 mmol/L, (pH7.8) ¥, ¥ i& RMAME A REK LR,
SRR E L, B 0—1mol/L NaCl Zi4EHBEMERR, WRIEVEAIS (Ll —3
gk,

F3F 1991 4 12 13 AdH.

» BbE: EERFEDHESEAR AR,
AFRBAALLBRNE . RBEEW. FRERNANDER, -,
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2. REW MO (FPLC) BT $# LRI A FPLC fy#8 F 84 Mono S HR
5/5(Pharmacia) YE#E—& Atk . FHESFLL 0— Lmol/L NaCl(F 50mmol/L NaAc 2B i,
pH 4.8) LR1E B BE RS, WRMEEHER B, L Superose 12 4 (Pharmacia) K #t4L,
Bk S ER S U T iR .

(Z) HEEENE

WHRAWRATRY B, UNEEERRTHEREEN. _

MR E R B A TRE M, IR E AR R ENAT 45 CREMFR
E (2ml) F, FMASEREEER 50ul(29 10° cfu/ml), BEEHMANR 3.2cm S RESHR I
b, BEISTF 28 CHEF. 3 REWMBMEEYN. R EMEER,

(W) +ZRERBH-BEBERERKEX (SDS-PAGE)

£ 8 Laimmli 773k 1, Al Tris Bof R0, wBEAG THT. HRBKE N 12.5%,
WA EE R 3.5%, & 0.1% SDS . kS X G R 2 e,

() SaaRmmx

RV BLIRCRE IS % LR AR IR B RSO [12) 38, I 0.7% PEYESL K B ARIR (Am-
pholine pH 3.5—10, Pharmacia), #£ 24 C TR &2R/het, LUREE S (pH5.5—10.5,Pharmacia)
HERMERE pl H,

() HERERDH

PR 5.7Tmol /L R EhAR T 110 “CK#W 24 /1B, BZEBRIT, BT 0.2ml/L # pH2.2
BT, BB EEM O HT{L (Beckman 121 MB) 4 LS8 . FREM
REL HHBKR, CEARBREUNKRE STME.

() N SRR ERFTINE .

AT 50u1(0.1mol /L) Z K+, L#S5, E3) Edman REffE—& Applied Biosystems
40A BISHEHBFFINPHT, KN BRARBNEERTEY — ERREREE
B H Applied Biosystems 120 B PTH 5347 {443 #7 .

% X

(—) LCIB sl & a8 % i
GRS R TR E R,
BREE 1/15 FRRBORICB Tris BH K
(50mmol/L, pH 7.8) W, #t[F) 55 v % t7
(BU7 S RE 55 F it 3500Da) 5, HEFTHRRS
FREALR, HRME LR, B 3
M. LUKBE R G BRI
B, TR BORME GRS, SR L \
AL 5 I, 4 TR D
WBTER . 2 RS R R 1 95
WISHERR, MR VBRI 05, & B 1 GHERED OM 52 & LR
. ﬁﬂ]ﬂ{]%%%xﬁﬁ, $Kﬁ1ﬁ?ﬁ“ﬁf Fig. 1 Isolation of antibacterial protein on CM-52

LRy

NaCHmal/L)
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¥ 1 B4 i dh R H YRR .

25 CM-52 £F R B RN F 0 IETERE 1T, X 50mmol/L BSRRE MK (pH4.8) FEAT XL
PR FE (Asso = 1.0) 5, b FPLC ) Mono S #, #fTaifb. 4R mE 2-1 frR, %
W2AERE, ARFAI A, 0B, REEHERNEREN, w1 A REVEEE %
I B ASEMIEERE. SHEEI B FaFEYREAEY LCIB .. kiHEAREL
Superosel2, S —EtE £ (& 2- 1), W LCIIB Bik— i, WHBAERI
. BE 2- 0 EHEENFEME /N, SRNTRNEEE.

(=) LCIIB W2tttk

1. #13k4M7: SDS-PAGE &5RmE 3- 1 fiR, LCIB 28 —&W, HEXRIFTRY
22500Da, X 1§ Superose 12 KEREH 745 5 —3 (EIwE) . SR LB X724, LCIB

RMEEAR, HFHEF 995 3-1) .

183 2

W . 1¥ Absorbance (2sonm)

=
=
[~

4
AL
0L

v 20 % 9 25

B3 HEEQ LCIB &Rk
] SDS-PAGE(A.LCHB ;B. LCIIA; C. f¥EEA)
0 : S &tk (A.LCIIB; B.LCIIA; C. iREEA)

#5% {4 ®Elution Volume (mi)
Fig. 3 Electrophoresis profiles of LCIIB

A 2 LCIHB # FPLC Mono S ¥ (I) #1 Superose 12 1 : SDS-PAGE (A. LCIIB; B. LCIIA; C. standard

i (O) LM proteins)
Fig- 2 Purification of LCIIB by Mono 8 (I) and 0 : Isoelectric focusing {A.LCIIB; B.LCIIA;

Superose 12 (II) on FPLC C.Standard proteins)

2. JEMMAKSHT: LCIB ARG, 8 HEEMMTN LML TS EHEE
MR EEAORER H, 7 I R K A A K AR A R B SRR R IE A X B ERRAR R BER L
% 1 TR, LCIB h 19 HEERAK, FAELKER. HPILERNTEREER
173 2

3. WAEERFY: FIE 3 Edman BRREAFANME. A NRRHET 24 1K
EEMREMIFIEFE (8 1), N RE—GyRER. X4 RRHERESY LCIB EA

BENE AR,
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Table 1 Amine acid composition of antibacterial protein LCIIB

2 1 HNEA LCIIB MNERAR *

X BRI (REW)
Amino n mol Molar ratio %

acid {Residues)

Asp 65.375" 17.34 17 8.54
Thr 78.801 20.90 21 10.55
Ser 79.734 21.15 21 10.55
Glu 66.8447 17.73 18 9.05
Pro 17.669 4.69 3 2.51
Gly 76.491 20.29 20 10.05
Ala 42.830 11.36 11 5.53
Cys o 0 0 0
Val 49.410 13.11 13 6.53
Met 12.595 3.34 3 1.51
Ile 52.712 13,98 14 7.04
Leu 48.281 C12.81 13 6.53
Tyr 38.884 10.31 10 5.03
Phe 20.763 5.51 6 3.02
Lys 54.853 14.55 15 7.54
His 8.659% 2.31 2 1.01
Trp 14.692 3.90 4 2.01
Arg 20.649 5.51 6 3.02

& it Total 199

T EENE R

* Including the corresponding amide

Fig. 4 Partial amino acid sequence of antibacterial protein LCIIB

(=) iEES LCIIB it

H;N-Ala-Ser-Gln-Leu-Ser-Lys-Gly-Ile-
Gly-Gly-Arg-Ala-Tyr-Lys-Asn-Ser-
Gln-His-Ser-Val-Leu-Val-Gln-Trp-

B4 HIMED LCIB ME5 AT N

REAMERUARENE, DA KBAH SRS RS SRR E AR .
ALRERTRAAEMEE 6 RAHHRE, 2 hERREUREGDDRES, B
B BOLATTIEEENE, AR (3 2) RUXTH 6 kAR E S H 8 RER.
MG HAERARE MENRENEERRR, T LBk Y KRR R

AT EEM LCIB MMEBR, % EREEFRELTNE, SREMEFERL
TRREORE LT, A RREGEEERETRE WH 50% 8 G kRERKKELSY

5umol/L
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Table 2 Antibacterial activity of LCIIB

kT A
Inhibition
Pathogenic bacterium activity

Xanthomonas campesiris

pv.oryzea G ++++
pv.oryzea COX4 ++
- pv.oryres CNX17 +++
pv.oryzea GX01 +++
pv.oryzea GXBT ++
pv.oryzea JX03 ++
Pascudomonas

solanacearum P01

solanacearum PE1
Escherichie coli
Pacudomonas eceruginosa
Saimoneila typhi

Staphylococcus aureus

A O

* FiRTMENE. STLMA 50 xl HEHEM (5 umol/L) . + AW
MEER (mm) . +: 7.1—10.0; ++: 10.1—15.0; +++: 15.1 —20.0;
44+ 200 R E - GBS

* Tested by plate diffusion method and added 50 p 1 solution of LCIIB
(5 umol/L)per hole. +: showed diameter of inhibiting sone (mm). +:
7.1—10.0; ++: 10.1—15.0; +++: 15.1—20.0; ++++: > 20.1; —: No
activity

W

£ M 1945 4 Johnson %5 13 M B R EAMPRE, EE LK AME
PREREOARERPERT L HHREER 071 | St gy RaLEs
. EETRE—XAMASTANAESY, MAFEK S, KFigtd | K f1s) )
Sl EmR 7 SXERRARGYE FRLE S BALHAREAMHRE. FXR
s M AL EATES AOL4, MR S FATEMYREARNER, AU LCIB ZH it
N FERERS 2 —. FEEEAMEERARENE, HERM N AT AR TR
BE+SLEN.

&t 3 WS, difkhy LCIIB, 7 SDS-PAGE Lk 2 ¥ —&#, SFIBREIFREE
& — BE ARG, S FRHIEY 21795.74Da . WEMEEREAR R FF
KB, FEtREREREARS, XTEERERKLER (pI=9.95) —5, HiLEA 54
FHEBRNARBRARAERSRTEXRSEENREEA.

M N SRR RN, BKERERSE 46%, BIERERS 17% X5
MAEEE N B FRIERN U9 | S, EA N WS5FF 5 NBRF EH
FcHk 2 TEREOENTARREYE, ERIR-HFNDEES.

AEEHER R KBS AR EY — EfREEKRERERAE, MZBAEH
BEatEE, fEEtamE 0, BREMBARNEBRITUREFHITET figte. LCIB
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HABAMFREERBN T —EHOHAR, TREEATKBIANETRNITHE. &
SEABBRRENFRNE NG DNA E, TR LCIIB HHAER BT ki,

$ £ X W
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PURIFICATION AND CHARACTERIZATION OF

AN ANTIBACTERIAL PROTEIN FROM
BACILLUS SUBTILIS

Liu Jinywan Pan Naisui Chen Zhangliang
{National Laboratory of Protein Engineering and Plant Genetic Engineering, Department of Biology,
Peking University, Beifing 100871)

An antibacterial protein was purified from the cultures of Bacillus subtilis A014 by
Mono S and Superose 12 columns on FPLC and named LC IIB. This protein was a single
entity on SDS -PAGE and gel permeation chromatography with 22500 Da and had an
isoelectric point of 9.95. Amino acid analysis showed that it was devoid of cysteine and
comprised of 19 different amino acids. 24 amino acid residues of N -terminator of the protein
were sequenced by Edman degradation, and computer analysis of this sequence revealed no
significant homology to any other sequences in the NBRF protein library. Purified LCIIB
has strong inhibiting activity against the pathogen of rice leaf blight disease (Xanthomonas
compesiris pv. oryzea) and could inhibit the growth of 50% G strain of this pathogen at
concentration of . 5umol/L.

Key words Antibacterial protein: Bacillus subtilis: Rice leaf blight disease
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