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Fig. 1. Construction of the plasmid pCPPBT.

The 6 kb DNA fragment between EcoRI sites of pES1
was isolated. The EcoRI ends were modified to give
BamH]l site. This DNA fragments was inserted into
the BamHI site, treated with alkaline phosphatase of
pCPP4. The name of pCPPBTR was given to the plas-
mid with a different orientation of the inserted DNA
fragment.
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Fig. 2. Southern analysis of the bacterial DNAs.
The chromosomal DNAs of B. subtilis were digested
with BamHI restriction enzyme and separated in a 0.7
% agarose gel before transfered to a nitrocellulose pa-
per and hybridization. Blot was probed with %P label-
led 6.0 kb BamHI fragment from pCPPBT plasmid, A;
B5(pCPPBT) # 1,B; B5(pCPPBT)# 2, C; Bo(pCPPBTR)
#1, D; B-5.
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Fig. 3. SDS polyacrylamide gel electrophoresis.
Electrophoresis was carried out in a 10% polyacryla-
mide gel. The allow head indicates a aize of BT toxin
product. M; marker (Sigma SDS-6H), A; E. coli HB101,
B; E. coli HB101 containing plasmid pCPPBT, C; Baci-
llus (ATCC37669), D; B5(pCPPBT) # 1, E; B5(pCPPBT)
#2, F; B5(pCPPBTR)# 1.
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Table 1. Inoculation effects of B. subtilis on seed
germination in vitro of sesame and chinese cab-
bage

Germination (%)

Bacteria _ Fungi e
inoculated inoculated Chinese Sesame
cabbage

ATCC6633 R. solani 89 86
F. oxysporum 92 86

None 98 96

B-4 R. solani 93 87
F. oxysporum 86 86

B-5 R. solani 84 86
F. oxysporum 92 92

None 98 98

B5(pCPPBT)#1  R. solani 86 90
F. oxysporum 90 90

None 92 95

B5(pCPPBTR)#1 R. solani 81 80
v F. oxysporum 94 90

None 94 85

None R. solani 64 68
F. oxysporum 68 62

None None 86 82
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Table 2. Inoculation effects of B. subtilis on growth of chinese cabbage on 21 days after sowing in pot

experiment

Bacteria inoculated  Fungi inoculated Flesh weight

No. of leaves

Length of height Length of root

w 53] B-5(98%)<}t B. subtilis ATCC6633(98%)

@ (cm) (cm)
ATCC6633 R. solani 11 7 17 10
F. oxysporum 11 7 16 11
None 14 7 14 15
B-5 R. solani ND ND ND ND
F. oxysporum ND ND ND ND
None 12 7 13 17
B5(pCPPBT) # 1 R. solani 10 7 13 17
F. oxysporum 10 7 11 17
None 12 7 14 15
B5(pCPPBTR)#1 R. solani 11 7 17 10
F. oxysporum 11 7 16 11
None 13 7 17 12
None R. solani 7 6 9 10
F. oxysporum 6 7 9 7
None None 7 7 11 9
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Transfer of Bacillus thuringiensis toxin gene into Bacillus subtilis and its

inoculation effects

Young-Hwan Rhee, Kwang-Sik Kim, Yong-Woong Kim and Yeong-Yil Kim(Department of
Agricuitural Chemistry, Chonnam National University, Kwangju 500-757, Korea)

Abstract : The antagonistic bacteria, showing distinguished effect against Fusarium oxyspo-
rum and Rhizoctonia solani were isolated from the rhizosphares of horticultural plants and
identified as Bacillus subtilis. The strains were studied for their chracteristics of bioche-
mistry, physiology, antagonistic effect against plant pathogenic fungi, and growth promo-
ting effect on horticultural plants. The Bacillus thuringiensistBT) HD-1 toxin gene was
introduced into these B. subtilis. The BT toxin genes on chromosome of the bacteria were
identified by southern blotting, but its proteins were not detected by SDS-PAGE. These
transformed bacteria showed growth promoting effect and showed also insecticidal and
antagonistic effects against Bombix mori and fungi F. exysporum and R. solani but not against

nematode Bursaphelenchus xylophilus.



