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Abstract |

Bacillus thuringiensis K1 and K2 which was isolated soils and wax showed high toxicity to wax
moth, Galleria mellonella L.. The crystal protein profiles of B. thuringiensis K1 were similar to those
of its reference strain, subsp. kurstaki. But, K2 were similar with subsp. aizawai. PCR analysis using
cry gene primers showed that B. thuringiensis K1 and K2, unlike its reference strain, had cry1Aa,
cry1Ab, cry1Ac, crylE, cryl1F, cry2, and cry5 genes for K1 and cry1Aa, cry1Ab, crylAc, cry 1B,
cry1C, cry1D, cry2, and cry5 genes for K2, suggesting that B. thuringiensis K1 and K2 was a
unique strain with respect to gene type. In addition, B. thuringiensis K2 was showed high level of
toxicity against 1 instar to 3 instar wax moth, G. mellonella. Furthermore, B. thuringiensis K1 was
showed high level of toxicity against 3 instar to 5 instar wax moth, G. mellonella.

Key words: Bacillus thuringiensis K1, K2, Galleria mellonella, cry1Aa, cry1Ab, cry1Ac, crylE,
cry1F, cry2, and cry5
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Life cycle

Larval stage Pupa  Adult

Fig. 1. Life cycle of wax moth, Galleria mellonella L. (Lepidoptera:
Pyraloidea).
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Table 1. Profile of cry gene specific primers

cry gene type Primer PCR product size (bp)
crylAa 5" GAGCCAAGCGACTGGAGCAGTTTACACC 782
cryl Ab 5" TCGAATTGAATTTGTTCC 238
crylAc 5" TCACTTCCCATCGACATCTACC 487
crylB 5" GTCCAACCTTATGAGTCACCTGGGCTTC 902
crylC 5" CAACCCTATTTGGTGCAGGTTC 288
crylD 5" GGTACATTTAGATGTTCACAGCCAC 465
crylE 5" CTTAGGGATAAATGTAAGTACAG 961
crylF 5" CCGGTGACCCATTAACATTCCAATC 383
cryl3’ 5" ATCACTGAGTCGCTTCGCATCTTTGACTTTCTC
crylG5” 5" ATATGGAGTGAATAGGGGG 235
crylG3’ 5" TGAACGGCGATTACATGC
cry25”
cry23’ 5" CAGATACCCTTGCTGGTGTAA 1073
cry3AB 5" ATAGGCCCGTGCTCCACCAGG
D5’ 5" CCGAACAATCGAAGTGAA
cry3A3° 5" ATAGATGGTCCTACT 1964
cry3B3’ 5" ATTGTTGAACGGCAACAA 1359
cry3D3’ 5" ATTGTTGACGGCAACAA 1135
cry3Cs’ 5" CCTGAAAATTGCAGGCC 1074
cry3uni3’ 5" AATTGATCAATAGAATC
cry4A5” 5" CGAGGTGAATTTGCTCC 1032
cry4A3” 5" ATGGCTTGTTTCGCTACATC
cry4B5” 5" GGTGCTTCCTATTCTTTGGC 2610
cry4B3’ 5" TGACCAGGTCCCTTGATTAC
cry4B5” 5" GGTGCTTCCTATTCTTTGGC 1393
cry4B3’ 5" TGACCAGGTCCCTTGATTAC
cry4Cs’ 5" ATGAATCCATATCAAAATAAG 2040
cry4C3’ 5" AAGAACTTTGTTTTAATTAAC
cry4D5” 5" ATGGAGATAGTTCTTTAGAT 1932
cry4D3’ 5" CTACTTTAGTAACGGATT
cry55’ 5" ATGAAACTAAAGAATCAA 2174
cry53’ 5" GGTAGATTTTAATTCTAC
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Bacillus thuringiensis +-52] Plasmid DNAE-2| & ¢
3l Sml LB %] o] 74 5-5}a, 30°Cof| A 124]7F 52t 1
F5oATh. vl oS 100ml SPY H 2|[(NH,),SO,; 0.2%,
K,HPO,; 1.4%, KH,PO,; 0.6%, Sodium citrate; 0.1%,
MgSO, - TH,0; 0.02%, Yeast extract; 0.1%, Glucose;
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0,190l ThA] 53 TF&, 30°Co) 4] ODye=07
7HA] vl 3l o] 212 Qiagen plasmid mini kit
(Qiagen, Germany)& ©]-8-5}o] E2]3} ).

PCR
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4> Tl fd x| gk R = AR 9
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plasmid DNA A] &2} Z} primer 0.1 ~05uM< 92 t}
2 DNA Thermal Cycler(Bioneer, Korea) = 94°Coj| 4] 1
2, 55°COf| A 1 ZL2] AL 72°Cofl A 13-4 353] Rhg =
A& AAsto] 35kl 2™ T primer®] ¥ 714 E-
Table 1(Kalman ez al., 1993; Chang et al., 1998)7} 2T},
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S5 A5 Holl A 71 E32 Q1 Bacillus thurin-
giensis K17} K29] EAS ZAVSH| 9)519] B. thuring-
iensis K13} K29] W54 thif o] i & It
u| 7 o &2 WESIA thFig. 2). B. thuringiensis K13} K2

717} 24 S %45} erystal proteing %4519} 7]
U HA Q)= B. thuringiensis w52 541 Z X}
9 S AT S wesl g SIS,
, B. thuringiensis K11} K2 2] E2]% plasmid
NAS 38 02 ZZ% PCREZI}Z B. thuringiensis
Ki dutA o s yirio] 548 7HA AL e
(Herman and Whiteley, 1989) B. thuringiensis w57} X
513 9 eyl @O A A Jeio] WS
o135} 9 0., B. thuringiensis K12 crylAa, crylAb,
crylAc, crylE crylF, cry2 18] 3L cry5% o] thal 2l G4
AL o o) el o] &<l & Qlth(Fig. 3A). 121l B.
thuringiensis K2 UHFRo|| A28 Hol= oyl g
of whulz g o elo] ek A 0.2 Belsty
=4, B. thuringiensis K13}+= Ao 3} A crylB, crylC}:
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Fig. 2. Micrographs of spore and crystal of B. thuringiensis K1 (A)
and K2 (B). The spore crystal complex after autolysis of B.
thuringiensis K1 (A) and K2 (B). The spore and crystal are
represented as S and C, respectively.

961b — 2174bp
p —
782bp 1070bp
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238bp = — 383bp
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2g%gp S — 2174bp
487bg — 1070bp
288bp — 465bp
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Fig. 3. Detection of cry genes of B. thuringiensis K1 and K2 by
PCR. The PCR products of B. thuringiensis K1 (crylAb,
crylAb, crylAc, crylE, crylF, cry2 and cry5) (A) and K2
(crylAa, crylAb, crylAc, crylB, crylC, crylD, cry2 and
cry5) (B) were analysed by 1% agarose gel electrophoresis.
M indicates 100 bp (left) and 1 kb (right) DNA ladders.

cryl D7} A == W, erylEQ} eryl F= W& o] =] %]
o= A o= 21w}l th(Fig. 3B).
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Table 2. Insecticidal activities of B. thuringiensis K1 and K2

Galleria mellonella

Live Dead

Species
LCsp (ug/ml)
B. thuringiensis K1 24.08<
B. thuringiensis K2 32.83<
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