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Cloning and Expression of an Insecticidal Crystal Protein CryllA Gene

from Bacillus thuringiensis subsp. kurstaki HD-1
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ABSTRACT The CryIIA gene encoding the insecticidal crystal protein of Bacillus thuringiensis subsp.

b
W

kurstaki HD-1 has been cloned in Escherichia coli, and its nucleotide sequences were determined
completely. bkb HindIl fragment harboring CryllA gene was screened in the large ca. 225kh
plasmid DNA by southern blot. HindII digested 5kb fragment was ligated into pUC19 and
transformed in E. coli. The 4kb BamHI-HindIl fragment containing the CryllA gene was
subcloned and named pSKIIA. DMA sequence analysis demonsiraies that pSKITA is the gene
aof an operon which is comprised of lhree open reading frames (designated orfl, orf2 and
orf3}. The CryIIA gene is composed of 3,952bp~long BamHI-HindII DNA restriction frag-
ment. The arf3 code for a polypeptide of 33 amino acid residues. The protoxin protein has a
predicted molecular weight of 70,780. The F. coli derived protoxin gene product is biologically
active against three species of Lepidopteran (Plulelle maculipennis, Heliothis assulta, Spodoptere
fitura) and a species of Dipieran(Culex pipines) larvae in bioassay.

KEY WORDS Bacillus thuringiensis, cloning, sequence, crystal prolein, Lemdopteran and
Dipteran bicassay
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Plasmid DNA
thuringiensis subsp. kursteki sirain HD-1. The plas-
mud contents of the B. thuringiensis sirain were ana-
lyzed on a 0.7% agarose gel.

A DNA separation of 8. thuringinensts strain HD-1
B: Southern blot hybridization of DNA from panel

Fig. 1.

A, Lane a, 4 HindlI: lane b, total DNA from B.
thuringinesis HD-1 strain: lane ¢, DNA digested by
Hind I from lane b.
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Fig. 2. Location of sequences homologous to the B.
thuringiensis subsp. kurstaki strain HD-1(Btk)
probe in pSKIIA.

(A) Photograph of EtBr stained agarose gel
showing pSKIIA cut with BamHI-Hind (B)
Autoradiograph resulting from Southern
hybridization of the Btk probe to blot of gel in (A).
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Fig. 3. Nuclectide sequences and deduced amino
acid sequence for the CryllA gene portion of the op-
eron from Bueillus thuringiensis HD-1.
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Fig. 5. SDS-polyacrylamide gel electrophoresis pro-
files of crystal proteins of Bucillus thuringiensis
subsp. kurstoki strain HD-1. lane 1, purified protein
from B, thuringieusis HD-1; lane 2, F. colt harbar-
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Table 1. Assays for toxicity of extracts purified from recombinant E. coli strains

Tested larvae

Strain Cloned gene Lepidapteran Dipteran
P, maculipennis H. assulta S. litura C. pipiens

HD-1 — +++ +++ T+ +
SKHA-1 orfl — - - -
SKITA-2 orf? - — - -
SKIIA-3 orf3 +++ +4++ — +
SKIA arfl, orf2, orf3d +++ +++ - +
E. col - — — —
BL21(DE3) -

+, + 4, 4+ +; toxic effects for microbial pesticidal
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