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A#T F K

B KER

(AXFEPRTALTEL MY A B LERSEAERE, L)

BIAE Bacillus subtilis A4 FE LEERBETER, LOMS2MHETFLHRER
¥, 4378 H A MR KRS B G5 B (Xanthomonas  campestris pv, oryzea) YR
S ¥ o i — 25 AR Pl B4R €38 (FPLC) fMono SEAFE 4G R HREERLCY., S
FRRS FR926915 Da, SHEN,12, SEBARSHENESHER. SHE, 45
B, MR, £ Edman BEREIIN s S 2B R, HEERSFARTEN
R #ENBRF BRHFE, SHEANBRESHAREERNRATRE, SER—MNENTISET

FHIR.

XKW HEER WETE o84l AEaMER FEE

EYRE L RE L ERE R
%, BFANRARBERAERMTRE
FRaE, REBHTERGTRAER,
FRZBYRAARE), THHERE A5
FIERFARIZ BB, HEEHEs
AW, (TR IR — AT BT B
RGP GRS ERL, TREDHA
WERATFEMIFET — 2535 .

19864F 48 YR (ST (Beachy) Wor
MBRIRERSIRBOER S AE

Y, RBTIREROTRER, HEY
RERNRRET — TR e,
RN T E TR R YR R
EHBERTRIEARTIR G,
ESEERLBIIHRE

AR, RERE I THEYRER
EHMEYNREE, AEARERESS
MMEY PR EREER, MHERETIR

HARREEHEYER. BEHRENEY

b, BLELSH e th— 3 2L A0S 9%
BISAME ', HSEALLIL B
BER ', ACREIPH—H 8 &
ALCH #y45 BMA LR AR AL,
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(—) BMHEEHEH

AR E G W) Bacillus subtilis A
014 LLE T I 1815 I MU3R R R
B, BIEfh, BFREFEDEREEREA
BRI RIS D,

(2) himEgnamas

RERELRNIEEOHEER B
LR EER, LHREIR TI'J'SV_.%%EFP
#(50 mmol/L, pH7,8)F#i3di CMs2
(Carboxymethyl cellulose 52, Whatm-
an =55 2HHE (62,6 x 40em), AR
FZHRKEERER, HHE 0—0,6mol/L
KA WHR R PR LR ERD, WE
myEasy, Hit—5oik, 2HBRERF
% (50mmol/L, pH4,8) BITE KBRS

AFF19016F 5 § 3 Hiczl,

HERERFEANE L EERTE.

* Rk, MEXEEERFEERE,

AREEAFFRBAR, RBEEF, FODL
MR EEERERCOMNKIER BT BdTE, i
- B,
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4 k. FPLC {f) Mono SE ¥ #if: (Ph-
armacia 285, A&#H 0 —1mol/L
S MRS SR ERE, W
RIEHEASY, M EBAKEN, SET
1815 QLB AR PR AT,
() HERSH
SDS- BFH B & B B Pk (SDS-
PAGE) E:X@(7 I ERET. S8
WEN12%, WESTFREANE Phar-
macia 247, RERBBRRERSHRES
WUIER)Z2RBX# (s8I, A 0,7%
ﬁﬁ%fﬁ}ﬁ‘?(Pb&rmacia, pHS,5—10,0)
By 7 %EEm, % 24°C TEE2h, LR
1 (Pharmacia, pH5.0—10.5) X8R
I #E S RpE,
(@ MEBREREBIFAIH
485, Tmol /L 3k BR K g 24b)R,
KigH B s & R 447 I (Bechman,
121 MB) SrinH 8K, B8 BRRst
AHRRBRKE cEBRERENEKERES
WIS, FHFFRISHATTE Applied Bios-
ystem 470A RSB AFF 7] X 4 #
7, AN SRR IR 0 R 1) 6, B 77 A —
% R H R 25 (PTH) fiApplied Bi-
osystem 120BRIPTHAM Y4,
(E) iiEHNeE
A R R A R R BB TR I S
BRIMS),

# £ 5 W #

(=) REFALC T AL

B, subtilis AOLAMIESW LIEEH
BREERNERE, SAREBENER
W _ECMs2 BT mENE, W34 E
B (E1) . LKBAEMEHRE G &R
(Xanthomonas campesiris Pv, oryzea

G) HiRE, BITHBENENEE

th, 4RABERBEHEAGDEE, %A
HHBRBRGIMEIBE.

0.6

0 10 20 3 40
Eluted volume(tuba) -
Hi1 HEESECMs: Bl LS4

Fig.1 Profile of antibacterial protein
on CMs2z column

1.0 T r-—

L
——-——--—...__ -
T

Azgcunm
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Eluted Volume(m])

m 2 $EEALCEFPLCH Mono S KF%

BREEMHAY

Fig.z Purification of antibacterial protein

LCY with Mone § golumn on FPLC
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Booo=® W 8 4

#CMs2 REFSANERET, &5
EW RIS, FFPLC Mono SE#
HEfpE— ik, SRIE 2 iR, H
A—AEEEMEL, P& MY
FRSEHREE 1 LCI, HIEEQ
7ESDS-PAGE FIB g ih— 445 (& 3),
X £ B BdmanfE 175 5475 N
EMBRIE, SRNH—-FEBREE, H#0
H o AR R B R IR 105>
e

() HEEALCT MBS

N TEERLCI £ SDS-PAGE
ST, T 3 (G0 FrR iR — 43, 5ik
EEGUEBH ET T840 26915Da,
IEF& 8% LCT & E, 1 pl-
9,120 3 ()], EEBAMSFring1
B, MBS LCH 10 i 1
W, EEHER. FEB. 250 5
DR, B, KIS LRI
10%#64% ., AT EIE 5 25203, 37
Da, i SHMAHTRIHER 7 £ F
MR SETE R 2 N, 345 AT 46 R T

i

B HWEALCES
G LRy A
Fig.3s. Profile of antibacterial protein L.CY
on SDB-PAGE (left) and IFE (right)
AfDFREERY, Standard protein, BfC, %
HEBLCY Antibacterial protein LCY

2

DS-PAGE( %) filFE
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4, R R RS, HER, HEB
MEZmEE13M 2%, TENEEENB-
RFEBRE, SCERAMTEHER
BRFFINE, BARAFRORTE, £
AR E . X EREFH—
MIRAEERAR M R E -
MEEEEERE Y iR, BTE
BEHEBRELER  MERERE13%,
EEUE S HEBR DR,

He REEALCIWMBHALRITA
Fig.4 Partial sequence of antibacterial
protein LCY ¢X.not determined)

%1 REZOLCH HEERHAM MR

Table 1 Amino acld composition of anti-
bacterial protein LCE
Amino acidl n mol/ml | mol/mol %

Asp# 116,48 10,05(10) 4,18
Thr 393,86 33.98(34) 14.17
Ser 598,28 34.19(34) 14,17
Glu* 94,216 8,13(8) 3.33
Pro 0 0 0
Gly 430,36 37.13(a7) 15,42

~Ala 154,07 13,29(13) 5,42
Cys 58,618 5,08{5) 2,08
Val 242,48 29.92(21) . 8,75
Met 3B.874 3,35(3) 1,25
e 94,381 8.14(8) 3.33
Leu 113,18 9.77( %) 4,18
Tyr 289,26 24,96(25) 10.42
Phe 37.970 2.26(3) 1,25
Lys 182,93 15.78(18) 6.87
His 38,681 3.34(3) 1.25
Trp 56,517 4.88(5) 2,08
Arg 43,915 3.,76( 4} 1.67

it Total 239
* 3 R B

* Inc luding the corresponding amide

(Z) HEEQLCU MAEEE
TEXE S )T ESEEREE S
RSO IFRE AR E R ¥
MEA M HF R H (Pseudomonas solanac-
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#2 REFOLCISMETHE
Table 2 Activity of antibacterial protein

LCY
Bacterial pathogen Irgléé?‘lrggn

Xanthomonas campestris

pv, oryzea GG o+

pv. oryzea COX4 4

p¥. oryzec NX1r7 -+

pv. oryzea GXBT .
Pseudomonas

solanacearum PO1 +

solanacearum PE1 -
Erwinia carotovora

subsp, carotovora E -
Agrobacterium

tamefaciens Alg -
Escherichia coli -
Pseudomonas qeruginosa -
Salmonella typhi -
Staphy lococcus aurens -

* Bioassay by the inhibition zone method,
added sopl of antibacterial protein solu-
tion (sumol/L) per hole, + showed in-
hibited zone diameter ¢mm), +. 7.1—
16,05 + 4+, 10,1—15.0; + + 4+, 15.1—20.0;
-+ no activity,

earum) Wi AR, BEX—SEREFREHE
T RERERIT N — YR EE, A
MEEENREER LCU B3 S Gt
FTME, £5mE 2 ix, BEARY
RFE HHE R B A R B R I i
WA, HpxdGHRENENSERES)
it & 5 B s M 55, WEhYim
FERENENHNE. #—SERE
EEREIH EEST

Hes HWELLCI AkBamHRRNgEk

Fig. 5 Inhibition activity of antibacterial
protein LCT against’the pathogen of
rice leaf blight disease (Xanthomon-
as campestris pv, oryzea G)
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Purification and Partial Characterization of An
Antibacterial Protein LCH

Liu Jinyuan Lj Zhong Pan Najsui Cher Zhangliang
(National Laboratory of Protein Engineering ard Plant Genetic Engineering,
Department of Biology, Beijing University, Beijing)

Total proteins were precipitated by (NH,),S0, from the overnight
culture supernatant of antagonistic baclterium Bacillus subtilis A014,appli-
ed to CM52 column and separated into three main peaks, The preparation
of peak I was showed to inhibit specifically the growth of rice bacterial
blight pathogen Xanthomonas campesiris Dv, oryzea, further purificated
with Mono S column on FPLC and named antibacterial protein LCT, The
molecular weight of this protein is 26915Da, pl=9,12, Analysis of amino
acid composition was revealed to be rich in glycine, threcnine and serine,
and deviod of proline, 28 aminc acids of N-terminal were sequenced by
the Edman degradation and computer analysis of this partial sequence
found that antibacterial protein LCII is a novel one,

Key words

Antibacterial protein LCI s Bacillus subtilis; isolation and purification;
Xanthomonas campestris pv, oryzea; antibacterial activity
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