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Characterization of a §-endotoxin produced by Bacillus thuringiensis BT-1, BT-2. Youngmin Kim',

Hongseo Choi® and Kunsub Chung*.

Department of Biological Sciences, Hannam University, 305-811,

Daejeon, Korea, Department of Bioscience and Biotechnology, Sejong University, 608B Chungmoogwan, 98
Gunja-dong, Guangjin-gu, 143-747, Seoul, Korea. Department of Biological Resources and Technology, Yonsei
University, 220-710, Wonju, Korea — Bacillus thuringiensis is a well-known species of entomophathogenic
bacteria that is widely used as a biopesticide against many insect pests. It produces parasporal crystals
{5-endotoxin) and, endospores during sporulation. In this report, the 3-endotoxin produced_by Bacillus
thuringiensis BT-1 and BT-2 were characterized by Scanning Electron Microscope (SEM), Transmission
Electron Microscope (TEM), SDS-PAGE, and solubilization activity by alkaline solution. BT-1, BT-2 were
cultured in the GBY medium, and the 8-endotoxin of them was purified with discontinuous sucrose
density gradient centrifugation. Their 3-endotoxin' was observed by SEM:and TEM. Morphologically,
the d-endotoxin of BT-1 was a square and flat type; whose size was 173 ym x-0.7 pm;-and the.§-
-endotoxin of the BT-2 was spherical form whose size was 1.1 ym x 0.9 pm-determined by SEM and
TEM. The 8-endotoxin of the BT-1 was composed of 28 kDa and 21 kDa, however, it of the BT-2 was
composed of 50 kDa, 35 kDa, and 22 kDa bands determined by SDS-PAGE. The purified crystals of
BT-1 and BT-2 were dissolved gradually in alkaline solution as time goes by, and it was perfectly dis-
solved after 3 hours. It is supposed that the §-endotoxin of crystal was converted to a state of activation

in the course of time in the intestines of insect.
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Fig. 1. Growth curves of B. thuringiensis BT-1 and BT-2. They
were cultured in GBY medium at 30C, whose growths
were measured at ODsg. 4—: B. thuringiensis BT-1,
»—= : B. thuringiensis BT-2

Fig. 2. Crystal bands of §-endotoxin isolated by 65% ~85% dis-
continuous sucrose gradient centrifugation (C) and
pellets of endospore (S). A: Bacillus thuringiensis BT-1,
B: Bacillus thuringiensis BT-2, C: Crystal bands of -en-
dotoxin, S: pellets of endospore (5)
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Fig. 3. Scanning electron micrographs of 3-endotoxin produced
by B. thuringiensis BT-1 (x 20,000). C: Crystal of a 3-
endotoxin, S: Endospore, bar: 1 pm

11 pm, Zo] 09 ymAH(Fig. 4). ©lsh 2& Feh& JOEL 5
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Fig. 4. Scanning electron micrographs (SEM) of §-endotoxin
produced by B. thuringiensis BT-2 (x 20,000). C:
Crystal of a 3-endotoxin, S: Endospore, bar: 1 pm
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Fig. 5. Transmission electron micrographs (TEM) of 3-endotoxin
produced by B. thuringiensis BT-1 (C: Crystal of a 8-en-
dotoxin, S: Endospore, allow: autolysis, bar: 1 pm). A: x
44,800, B: x 32,000
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1 um 1 pm
B

A

Fig. 6. Transmission electron micrographs (TEM) of 8-endotoxin
produced by B. thuringiensis BT-2 (C: Crystal of a §-en-
dotoxin, S: Endospore, bar: 1 pm). A: x 44,800, B: x
32,000
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sotto, B. thuringiensis sumiyoshiensis, B. thuringiensis fukuo-
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Fig. 7. 8-endotoxin of crystal proteins using SDS-PAGE
analysis. A : B. thuringiensis BT-1, B : B. thuringiensis
BT-2, M : Standard protein marker (kDa)
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Fig. 8. Solubilization activity of intact crystal proteins of B.
thuringiensis BT-1 by alkaline buffer (pH 10). M: stand-
ard molecular marker (kDa), A, intact crystal band, B,
the crystals solubilized for 10 min,; C, 20 min,; D, 30
min,; E, 1 hours,; F, 2 hours,; G, 3 hours



thuringiensis BT-2 by alkaline buffer (pH 10). M: stand-
ard molecular marker(kDa), A, intact crystal band, B,
the crystals solubilized for 10 min.; C, 20 min,; D, 30
min,; E, 1 hours; F, 2 hours,; G, 3 hours
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