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Abstract: Cotton Verticillium wilt, caused by soilborne fungi, Verticillium dahliae, is found world-
wide in cultivated soil. These fungi are important pathogens of crop and landscape plants. Verticilli-
um dahliae, which can pose serious threat to cotton production, is a vascular wilt pathogen that pri-
marily invades xylem as it moves from the root into the stem. Thus, brown, gray or green streaking
in xylem of infected branches are also common symptoms. Some antagonistic bacteria to Verticillium
dahliae have been reported. Purification of antagonistic protein produced by antagonistic bacteria and
thereafter cloning the related gene is also an effective strategy.

Paenibacillus 1L.C105 was screened from mesophyll tissue of cotton in Baoding, China. It showed strong
antagonistic activity to Verticillium dahliae. The fermented broth of LC105 was treated by the three follow-
ing methods: filtrated sterilization with microvoid filter film, heated at 121°C for 10 min or deposited in the
same volume of chloroform, respectively. The result indicated that the component of strain LC105 responsible
for antagonistic activity was protein. Fifty to seventy percent ammonium sulfate was added to the fermented
broth for fractional precipitation. The suspension of the precipitate was loaded onto the DEAE-Sephadex A-50
column and eluted by the gradient of NaCl from 0 to 1 mol * L in 0. 1 mol « L'* phosphate buffer (pH 7.5).
A-I, one of the fractions, showed the antagonistic activity to Verticillium dahliae. Collected sample of A-]lI
was loaded onto the Sephacryl S-100 column and washed by 0. 1 mol * L phosphate buffer (pH 7.5). One e-
luted fraction (A-[[[-1) showed antagonistic activity to Verticillium dahliae V190, which was shown one sin-
gle band by SDS-polyacrylamide gel electrophoresis (SDS-PAGE). The molecular weight of the antagonistic
protein was about 27 kDa.
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FRIEEENR (cotton Verticillium wilt) & H R FH
WA (Verticillium dahliae) 13425 #2 i 2085 ¥ 4
BERAGRE  RMARTEREZ Y, KWR
BRI B2 R R KBS, X B EEE L
EpfEEn K, B e SR RRE, ™
BERBHEAEET SREBEETERER
R, HRAMERBE TR R, KRR
R ENFER Ao WEE R, R ERE
RXEETY . FRBERERMREBZITE
SBARREmAIER] R R R BORE B R
MR, 4 T IR R ERUERNEE,
A AR . RN TAEYHIRESERT
V6T —2e358, i Linda #2385 I T AEE (Ti-
choderma virens) 44 W& PG F AL B IE R T )5
ARBEERIE . Liu B9 HOE B AR A (ar-
buscular mycorrhizal fungi, AM fungi) v D43 s 4
X H AR P, BB TRIERERNAEY
P, Sarah U HE , IR E (Talaromyces fla-
vus ) 7= A R BN S AL X R A B A B B
BARAMBIER . BN AEMEY AR
FEREAT R ITEZ—,

AEMREM AR P REED TXRERER
BA W BHEPEANRFRITE (Paenibacillus)
LC105, HR B 4 51 2R F i 3B BR N . 5 R 2K B B
A LY AL ER, B0 25 T B R P R B 7 A B
TERY R AEA R, APFRX LC105 B ™
RSB BT T Bk,

1 Ry
1.1 E#

KT 5k B (Verticillium dahliae) 3% MBI
R V-190 Bk, P ERB BEER A &Sk E
B, KRFEMIFE (Paenibacillus) LC105 B #E,
LR E D BIRA
1.2 ExE

IBG i . EAK 1% . BEHF 0. 5%,
NaCl 0. 5% & %% 0.5%,pH 7. 2, FHF LC105
BRI,

PDA 85553 B8 200 g, M 20 g. 3508 18
g,pH B4R, in7K 1000 mL, FHF R KA E .
1.3 LC105 B ERUWRNHE

# LC105 AR #ZEM T3 A LBG HFBK =
AFF,30C,180 r » minMIZFKIEFE 18~20h |5
BEAE , BRER TR 48 ho B REEWE T 4000 r » min?,
4°CE.L» 10 min, L IF W HANA 80 %0 4 F B B i

B, B 7, 8000 r » min',4CE.L> 10 min
WETTE,FH 0.1 mol « LT, pH 7.5 R EE
O AR SR F = AR ) A O i H AL B IF
KB E A, —EESEERE; — O i#1T
121°Chm#t4b 3 10 min; 55 =0 SR BH &0
A3 30 min,
1.4 EERMERBEHHE

LC105 MMk R, B O W &E L1EW, &8
IABRBR S, A R R 50%, EE L, I
ELER HRERMEPTMARREE 700 WM
E.BOBETR, BUKEH 0.1 mol « L, pH
7. S BEPR ZE PRI I AR . O FIAH R R B pP B AT
BB E L, FARBTREY, LIEW RIS
B 25 H R IR W .
1.5 HEEEA N

FRAEAPEE A KT 48 A0 AL BB, 3
A 10 mL BB R HE K 784k % » MIRR
T 1074 » mLY), HHFBW S mL ATA
kR H R 45°CEA W PDA B E P, EF
R, F 24 CEEFRIT i BUR JE & P4

TEWR R MR L CE 4 BN, AR A L7
FLEEME 0. 22 pm, ®25 mm) i JE R B B 200 pL
LC105 B F WA BB S ik 4 43-,24°C
g o~10 d, WMEBER,
1.6 ¥ H =8 DEAE-Sephadex A-50 EF LB
i

7= AKTA explorer A EN R4 4% DEAE-
Sephadex A-50 #: (1. 6 cm X 20 cm) f§ 0. 1 mol
L' \pH 7. 5 MBERE W R 78 4 -4 )5 » F [RI P 2
W2 ODyeo B4R, INAME HIEBK 5 mL, H
WEHR 0~1 mol » LAY NaCl #9 0.1 mol « L ,pH
7.5 BIBETRZE MR HEA TSR R BEVE B , T 4 3 mL
« min™,280 nm AL T RMW ., 4B UWERES
AT ETE R, WEBRF EHERRH S, X
KZRT , FERR R IR W HR RS .
1.7 ¥ EZE G Sephacryl S-100 ;B #

Sephacryl S-100 BB (1. 6 cm X 20 cm) F§
0.1 mol « L', pH 7. 5 M BEER 28 v WE 72 4 P-4
J& »# DEAE-Sephadex A-50 8 732 #1 )5 K
TEHEL 4> 0.5 mL BB A L, FAE R B9 28 o
WBERE, LN 1 mL » min', 202 W R RES
AT E R, R BRR HIUERARNA S,
1.8 SDS-B¥ 7 i B B 5 Be o ik

S HCER[18], | AN WA 129 2 B Ik
HATHIK, SEE A% SR K R-250 4 fa,
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2.1 HEYREERNOBE

LC105 Btk R BE W H 2 1L BEBR B O BE L 7E
MEERPHA TMER, RUEEHIERANY
BRI 2 . R 121C 4t 32 10 min
ARSI G AL 30 min WEHBEENE
B, MR ZE R AN R E
H &,
2.2 DEAE-Sephadex A-50 B F B H

HHE P AR B RO R WO 245 )5 B9 DE-
AE-Sephadex A-50 B F38#t: i 74085, 45 R
A1, KM E MR, 0 (A-TD X KW
BB V190 B RRRY A KB B B MR (E 2,
B 0.3 mol » L* NaCl 5] DLW 7K M4 2% T
XK. 4 SDS-FRN 7 BERE BB i ik R il , A-TIHR IR
SEARE S, Hk¥ A-T1HBER BT KB
FARERE W ER YR 48 , F] F] Sephacryl S-100 B )EHT
H—HaibEA.
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Fig.1 DEAE—Sephadex A—50 chromatography
of antifungal protein of Paenibacillus 1L.C105 strain
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Fig.2 Antagonistic activity of A-[ to Verticillium dahliae
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BRI, g 1A-TT-D Aig 2(A--2) SR EE
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Fig.3 Sephacryl S-100 chromatography of antifungal protein
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4 Af A-l-1fAH A-T-2 NEHR
Fig.4 Antagonistic activity of components A-][-1
and A-I[-2 to Verticillium dahliae V190
2.4 PIEEBK SDS- 5 7 5 B Bk & R f ki

¥ BR % U € W9 ML ZH B . DEAE-Sephadex
A-50 B FARRMENT A Sephacryl $S-100 B K )JE T
HA PR PR ENE B Ao #1T SDSER &
BERRBERE LK (B 5, W 5 AT IR, 2 =4
gaifbEBERM A-TI-1 R —ASMHEEA,
W TEA 27 kDa,
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Fig.5 SDS—PAGE of antifungal protein
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