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Characterization of 1,925 Bacillus thuringiensis isolates from plants in Korea. Seung-Hwan

Park*,

Bon-Tag Koo, Byung-Sik Shin, Soo-Keun Choi, Young-Mee Jeong, Jae-Gu Pan and

Jeong-1l Kim. Applied Microbiology Research Division, Korea Research Instifute of Bioscience
and Biotechnology, Taejon 305-600, Korea - We collected 3,237 plant samples, mainly leaves of
various trees, from many provinces in Korea and a total of 1,925 Bacillus thuringiensis isolates were
obtained and characterized. The isolates were characterized in terms of crystal morphology, PAGE pat-
tern of the toxin proteins, plasmids pattern, biochemical characteristics, and bioassay. The microscopic

observation showed that 49.1% of the isolates have bipyramidal shape crystals,

7.1% of spherical

shape crystals, 1.4% of rhomboidal shape crystals, and others have small or amorphous inclusions. The
insecticidal activities of the spore-crystal mixtures of isolates were tested against Plutella xylostella,
Bombyx mori, Culex pipiens, and Agelastica coerulea. Bioassay showed that 51.3% of the isolates
were shown to be active; lepidopteran-specific (44.8%), dipteran-specific(4.9%) and coleopteran-specific
(1.6%). The remainder(48.8%) did not show any activity against the insects we tested. Interestingly
though, some of these non-active isolates were shown to have bipyramidal crystals. By serotyping 22
isolates of our collection, we found that there are various kind of subspecies such as aizawai, ama-
giens, canadensis, darmstadiensis, galleriae, finitimus, kurstaki, morrisoni and neoleonensis, and three
isolates have been classified into a new serotype, H49, and one of them, the type strain, named subsp.
muju. From this study it was found that phylloplane is a good source for the isolation of Bacillus
thuringiensis, and Bacillus thuringiensis is distributed widely in Korea.
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Fig. 1. Distribution of crystal shapes (A) and insecticidal ac-
tivities (B) of B.f. isolates.

B; bipyramidal, A; amorphous, S; spherical, FR; flat rectangular,
2B; two bipyramidal, SI; small inclusions, Lep; lepidopteran insect,
. Dip; dipteran insect, Col; coleopteran insect, ND; not detected.
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Fig. 2. SDS-PAGE analysis of three known Bacillus thurin-
giensis strains and eight unknown B. thuringiensis isolates.
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Fig. 3. Plasmid patterns of seven different Bacillus thurin-
giensis isolates.

Lane 1; B.t. HD-2(reference strain), lanes 2-8; unknown B.f. iso-
lates in this study.
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Table 1. Distribution of B. {huringiensis bjmhexnjcal types
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Biochemical type

Biochemical test result’

(described subspecies) Esculin Salicin Lecithinase Sucrose Distribution
1 (thuringiensis) + + + + 57
2 (kurstaki) + + + - 818
3 (indiana) + + - + 10
4 (galleriae) + + - - 13
5 (sotto) + - + + 7
6 (dendrolimus) + - + - 208
7 (morrisoni) + - - + 5
8 (darmstadiensis) + - - - 7
9 - + + + 111
10 - + + - 354
11 - + - + 9
12 (ostriniae) - + - - 40
13 - - + + 17
14 (israelensis) - - + - 172
15 - - - + 14
16 - - - i8
Total 1,660

“The + sign indicates a positive reaction, i.e., utilization of esculin, acid production from salicin and sucrose, and production of lecithinase.
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Table 2. H-serotypes of Bacillus thuringiensis isolates

BC subsp. finitimus (H2)

BC <auto-agglutinated>

BC subsp. galleriae (H5a, 5b)

BC subsp. muju {HA49)

BC subsp. amagiensis (H29)

BC neoleonensis (H24a, 24b)
BC muju (H49)

BC muju (H49)

BC kurstaki (H3a, 3b, 3c¢)
BC 10
BC 11
BC 12
BC 13
BC 14
BC 15
BC 16

thuringiensis
thuringiensis
thuringiensis
thuringiensis
thuringiensis

Bacillus
Bacillus
Bactllus
Bacillus
Bacillus
Bactllus thuringiensis

thuringiensis

subsp.
subsp.
subsp.
subsp.

Bacillus
Bacillus
Bacillus
Bacillus
Bacillus
Bacillus
Bacilius
Baciilus
Bacillus
Bacillus
(H10a,

Bactllus
Bacillus

GO 3 O h b 0 PO

thuringiensis
thuringiensis
Cereus

cereus

thuringiensis
thuringtensis
thuringiensis
thuringlensis
thuringiensis

10b)

thuringiensis
thuringiensis
thuringiensis

WO

<auto-agglutinated>

<auto-agglutinated>

subsp. canadensis (H5a, 5c¢)
subsp. morrisoni (H8a, 8b)
subsp. darmstadiensis
BC 17
BC 18
BC 19
BC 20
BC 21
BC 22

morrisoni (H8a, 8b)
morrisoni (H8a, 8b)
morrisoni (H8a, 8b)
galleriae (H5a, 5b)
morrisoni (H8a, 8b)
aizawai (H7)

subsp.
subsp.
subsp.
subsp.
subsp.
subsp.

Bacillus
Bacillus thuringiensis
thuringiensis

thuringiensis

Bacillus
Bacillus
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10b), galleriae(Hba, 5b), finitimus(H2), kurstaki(H3a,
3b, 3c), morrisoni (H8a, 8b)% neoleonensis(24a, 24b)
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