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Isolation of Oligosporogenous (Spo-Cry*)Mutant Containing
Relatively Low Hemolytic Activity in 5 -Endotoxin from
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The isolate SPO 3, an oligosporogenous and crystalliferous mutant, which was isolated from
Bacillus thuringiensis subsp. israelensis by heat treatment at 42°C for 24 hrs. The 5 -endotoxin
of the mutant had a relatively low hemolytic activity on human red blood cells; the §-endotoxin
of the mutant had 25 times less hemolytic activity compared to that of wild strain. The loss of 28
KDa hemolytic protein subunit in §-endotoxin of the mutant was confirmed by means of double
immunodiffusion, immunoelectrophoresis, and SDS-PAGE.
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Fig. 1. Morphology of oligosporogenous (Spo-Cry+) mutant (A) and wild type (B) on phase contrast microscope.
Symbols; S: spore, C: §-endotoxin, V: vegetative cell.
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Table 1. Hemolytic activity and LC;, of 5-endotoxin.

Strains Hemolytic activity (ug/ml) LCsq (ug/ml)
Wild type 5.1 0.026
SPO 1 450 1.40
SPO 3 135 0.59
SPO 4 587.5 none toxicity
SPO 9 225 none toxicity
SPO 13 75 0.63
SPO 19 195 none toxicity

The 4-day-old larvae of Aedes aegypti were used for
determination of LCs,, and the titer was expressed as
the lowest protein concentration showing 100% lysis of
human red blood cells for hemolytic activity.
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Fig. 2, Immunodiffusion patterns of & -endotoxin.
The center wells contained undiluted antisera against §-
endotoxin of wild type{A) and SPO 3 mutant(B), respec-
tively. The wells surrounding the antiserum contained
¢ -endotoxin of wild type [(a),(b), (c)] and SPO 3 mutant
(@, (e), (0.
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Fig. 3. Immunoelectrophoresis patterns of §-endo-
toxin.

The wells contained §-endotoxin of wild type(a) and SPO
3 mutant (b), respectively. The troughes contained un-
diluted antisera against §-endotoxin of wild type (A) and
SP03 mutant (B). The arrow was indicated that the
another precipitation line appeared on the reaction of ¢ -
endotoxin of wild and its antiserum.
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Fig. 4. SDS-polyacrylamide gel electrophoresis of & -endotoxin.

Molecular weight of protein was calculated by products of Sigma Chemical Co. (Lysozyme, egg white; MW 14,300,
Trypsinogen, bovine milk; MW 24,000, Pepsin, porcine stomach mucosa; MW 34,700. Albumin, egg; MW 45,000, Albumin,
bovine plasma; MW 66,000). Symbols: A; molecular weight of protein (KDa), B; wild type, C; SPO 3 mutant.
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