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Expression of crylC Gene Using a Segregationally Stable Shuttle Vector in Bacillus thurin-
giensis. Soo-Keun Choi, Keun-Hee Oh, Jeong-Il Kim and Seung-Hwan Park*. Bacterial Molec-
ular Genetics RU, Korea Research Institute of Bioscience and Biotechnoiogy, Taejon 305-600,
Korea — During sporulation, Bacillus thuringiensis strains produce crystals consist of toxin proteins high-
ly specific against insect pests. Their host specificities are desirable from a standpoint of environmental
safety, but also limit market potential. Thus, development of improved Bacillus thuringiensis strains
having broad host spectrum will contribute to increase its use. For the construction of Bacillus thurin-
giensis strain having broad host spectrum, we cloned cryIC gene encoding a toxin protein highly toxic
against Spodoptera exigua from a B. thuringiensis isolate and constructed two recombinant plasmids,
pUBCI1C and pl1C60. The plasmid pUBCIC has a replication origin of the natural plasmid pBCl6
from B. cereus which is closely related species to B. thuringiensis, and the pBC16 was known to be
replicated by rolling-circle mechanism. The plasmid p1C60 has a replication origin of a resident 60
MDa plasmid from B. thuringiensis subsp. kurstaki HD263, and it is believed that the plC60 is repli-
cated in a theta mode. The two plasmids were introduced into B. thuringiensis subsp. kurstaki cryB
strain, and the transformed strains produced well-shaped bipyramidal crystals. We confirmed the expres-
sion of the crylC gene by SDS-PAGE, and Western blotting. By investigating the segregational sta-
bility, it was found that the plasmid p1C60 is more stable than the pUBCI1C.
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Fig. 1. Restriction maps of pUBC1C and p1C60.

The plasmid pUBCI1C has a replication origin (oril} of natural
plasmid pBC16 from B. cereus and the plasmid p1C60 has a re-
plication origin {ori60) of a resident 60 MDa plasmid from B.
thuringiensis subsp. kurstaki HD263. The black boxes indicate
the crylC genes, dashed arrows are antibiotics resistance genes
and open boxes are replication origins.
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Fig. 2. SDS-PAGE (A) and Western blot analysis (B) of Cry
1C protein from native and transformed B. thuringiensis.

lane 1, B. thuringiensis subsp. kurstaki cryB’ strain harboting p
1C60; lane 2, B. thuringiensis subsp. kurstaki cryB strain har-
boring pUBCIC,; lane 3, B. thuringiensis isolate harboring cry

IC gene; lane 4, B. thuringiensis subsp. kurstaki ciyB strain;
lane 5, SDS-PAGE protein size standard.
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Fig. 3. Segregational stabilities of the plasmid pUBCI1C and
plC60 in B. thuringiensis.

Exponentially growing cultures of plasmud-carrying B. thurin-
glensis subsp. kurstaki cryB’ strains in medium with antibiotics
were diluted in antibiotic-free medium and subcultured for ap-
proximately 150 generations. After every 25 generations, sam-
ples were plated onio nonselective agar. Colonies werc sub-
sequently assayed for resistance to antibiotics after transfer to
selective plates. Symbols: B, pUBCIC; @, p1C60.
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