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Abstract: Bacillus megaterium Ap25 which can produce endoglucanase was proved as a biocontrol agent of plant disease .
The aim o this study is to enhance the biocontra effect of this strain by introduction of a chitinase gene . A 1.8 kb DNA
fragment containing chitinase gene and SD sequence was amplified with the template pMSDChi113 and was inserted into
shuttle vector pHY 300PLK to construct a new plasmid, pHYChi113 . The recombinant plasmid was transformed into B. m-
egterium, resulting in a new strain named Ap25-chil13 . Chitin plate culture and PCR amplification confirmed that Ap25-
chi113 contained a functiona chitinase gene . Comparing with the wild type Ap25 in durd culture experiment, Ap25-chill3
increased its effect against the pathogenic fung . Especidly, the inhibition percentage against Coniothyrium fuckdlii in-
creased about 13% . In pot experiment, Ap25-chill3 ds increasaed the effect on suppression of wheat sheath blight and
cotton Fusarium wilt caused by Rhizotonia oxedlis and Fusarium oxyparum respectively, comparing with the wild strain .
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(Chitin) 28 24 48h
’ ’ (Ap) 50 pg/ml, (Tet) 20 pg/mll]
( chitinase) B-1, 4N-  -D- 1.1.2 LB ¢
(NAG) ( , 1998)
NAG. (Wang and Tang, 1998)
S : 100 ml
(Gooday, 1990) (NH:)2S0; 0.2%, K:HPO; 1.4%, KH.PO: 0.6%),
’ 0.1%, MgSO,7H, 0 0.02%, 0.5%,
(‘Tomokazu 0.02%, 0.1%, L-leucine 50 pg/miC
, 2004; Zhu , 2001), L-Methionine 50| ug/miC
L-leucine  L-Methionine ,
, F 100 mi
delaVega  (2006) Bacillus thuring-  (NH). 0, 0.2%, K. HPO, 1.4%, KH,PQ, 0.6%,

lends subsp . aizawai
, Kishore and Pande (2007)

0.1%, MgSO, ™M, 0 0.02%, 0.5%, MgCL: S5mmol/L,
0.1%, L-leucine 50 ug/ml, L-Methionine 50 pg/ml,

Bacillus cereus MgCl, L-leuwcine  L-Methionine
_ 1.1.3 T,DNA ligase
: Watanabe and Oyanaqgi )
] TaKaRa Biotech , DNA
(1990) B. circulans WL-12 _
_ N TeKaRa Biotech . DNA
chiA (2006) B. subtilis Ap113 X-gal IPTG TaKaRa Bictech
chi113 1.2
) 1.2.1 pHYChi113 pMSDChi 113
pMD18-T ( B. subtilis) Ap113
chi113, GenBank :
pHY 300PLK DQ661650,
GeneBank B. subtilis chi
0 .
Ap25 9%, chill3 5 D (
, 2006) pMSDChi113 ,
’ ’ chiEcoRIWp: 5 -CGGAATTCAGGAGGTTGATATGAAAAAAG
chiEcoRIdo: 5 -CGGAATTCITATTTG CAATCACCAATT-3,
PCR , . 94 5 min,
1 94 1min, 39 1.5min, 72 2min, 10
1.1 , 94 1min, 41 1.5min, 72
1.1.1 2 min, 25 , 72 20 min
1 JM109 LB, 37 EwoRI FCR , EcoRI
12 16h, LB / pHY 300ALK , E. cdi
1
Table 1 Strain and Plasmid
/ Strains Rlagnids Characteristics Sources
B. subtilis Ap113
B. negataium Ap25 ,
pHY 300PLK Amp', Tet',
pMSDChi113 Amp', <D
pHY Chi113 Amp', Tet ,
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DH%Sx , pHY300ALK , Ap5
, P4l EoRI : Ap25-Chil113 ,
, (
pHY Chil113 , 2002; , 2003)
1.2.2 pHY Chil13 2
Table 2 Pathogenic fungi
Ap25 5ml LB Strains Characteristics Surces
, 37 LB Rhizoctonia sdlani
P
1%), 37 Coniothyrium fuckellii
, 12.5% ; ) )
Fusarium graminearum
400y | , -
, - 10 : Maa gphoma kawatsukai
, 37 : sP 7.5% :
37 0 min Fusarium oxysporium
1.5ml o
Botrytis dnerea
, Oyl Dl
, 37 30 min; 100pl LB : Rhizoctonia cgrealis
37 60 min; 2 ng/ml )
Colletatrichum
LB , 28 24 48 h gloeosporioides
LB : .
Bipolarls sorohlulana
28 3 5d,
JChill13-R Lhi113-F
PCR ( , 2006) ,
, , 2.1 pHYChi113 Ap25
1.2.3 AP25 PHY 300PLK |
Ap25-chi113 1% , )
- ’ pHYChi113 Ap25
48h , 8000x ¢ 10 min, 3
DNS (3, 5 ) 5
(Takamoto  , 1984) 1 ml (0.2 mol/L, pH ( 1),
4.5), 0.5ml , 0.5ml : , 37 '
1h DNS 1.0ml, 10
min, : 530 nm JChi113-F  JChill13-R PCR
) 3 100
15 min , EcoRI Pl
L ma , pHYChi113
1.2.4
2 PDA 3 ,
DA  Aps Ap25-chill3
2cm , 28 5 8d 2.2
| - DNS Ap25
1-( / ) x Ap25-chill3
100% 3 ,
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6
Q¢ Ap25 O Ap25-clil 13
g 80T
ETOp
Eant
= S}
E=
Z= 4ot
#
Z 0
Tt
“ . . i i i i i | 5
1 2 I 4 5 n 7 i 09
[ H Strains
1 Ap25 2 Ap25 3 Ap25
Ap>s  Chill3 Ap25 chill3 Rhizoctonia cerealis
Fig.1 Digegion of the chitin on Fig .2 Inhibition percentage of Ap25 and
plate by wild type Ap25 Ap25-chill3 to pathogenic fungi Fig .3 Inhibition effects of Ap25
and engineered drain 1. R solani; 2 . C. fuckdlii; 3 . F. graminearum; and Ap25-Chil1l13 to Rhizoctonia

4 .M. kawatsukai; 5 . F. oxysporium; 6 . B. dnerea;
7 . R. cerealis; 8 . C. glososporioides; 9 . B. sorohlulana

3 Ap25 Ap25-chi113
Table 3 Detection of chitinase activity from
Badillus and the recombinant

0 O O Chitinase activity (U/ml ) , Ap25-
Treatment Ap25 Ap25-chi113 chill3 C. fuckdlii 80% :
0.14 4.02 Ap25 13%
5 1.23 13.10 _ _
: 66.5%, 7% ,
: Ap25
Ap25-chi113 0.14 Ap25
4.02, 2.4
) Ap25' ’
chill3 10 4 4
26.91, Ap25 13,
, 0.01
Ap25 Ap25 , Ap25-chill3
70.34%
Ap25 58.51%, 27.54%
2.3 Ap25-chi113 21.28%, 0.01 ,
Ap25 Ap25-chi113
2 3 ,
4 Ap25
Table4 FEffeds of Ap25 and Ap25-Chil113 on ocontrd of two plant diseases
whea sheath blight caton Fusarium wilt
Treament
Disease index (%) Efficacy (%) Disease index (%) Efficacy (%)
K 78.67%+ 7.13 — 78.33%+ 2.20 —_—
Ap25 45.00°+ 3.21 42.80 49.17°+ 0.83 37.23
Ap25-chil13 23.33°+ 0.88 70.34 32.50°+ 2.89 58.51
+ SE, 0.01

Nae: Resallts are mean + standard error of mean small letters with different superscripts mean differences significantly ( P <0.01)
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( , 2002)

: (2004) S-
ratia maroesoens
, Jayaraman (2004)
pDSK519
Azogoirillum bradlense
chill3, pHY 300PLK
Ap25
Ap25-chill3 10
26.91, Ap25
: 27.54%  21.28%
DNA
, 2002 .
(NY/T614-2002) —— [R] . 2002-
12-30 , 2003-03-01
: , 1998 . (M] .
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