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CharacterizationofaBacillus thuringiensis subsp.kurstaki strain
isolatedfrom Malacosoma neustria L.(Lepidoptera:Lasiocampidae)
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Abstract: A Bacillus thuringiensis strain(MnD)wasisolatedfromMalacosoma neustria L(Lasiocampidae, Lepidoptera)
insect. Thisisolatewascomparedwiththereferencestrains, bymeansofelectronmicroscopy, SDS-PAGEanalysis, plasmid
pattern, cry genecontent, andinsecticidalactivity. IsolateMnDproducedbipyramidalandcubical-shapedparasporal
inclusions. ThepresenceofCry1andCry2proteinsinthisisolatewasconfirmedbyobservationof130and65kDa proteins
bySDS-PAGE. PlasmidpatternofMnDshowedsimilarbandstothoseofthereferencestrain, B.thuringiensis subsp.
kurstaki HD-1. Theonlynoticeabledifferencewasthelackoftwolargeplasmids(3.5and2.9kbp). PCRanalysisshowed
thatthestrainhastwodifferentcry genes, cry1 andcry2. Toxicitytestswereperformedagainstseveninsectspeciesfrom
Lepidoptera, Coleoptera andDiptera groups. Crystal-sporesuspensionsshowedtoxicityonlyagainstspeciesofLepidoptera
(Malacosoma neustria, Lymantria dispar andHyphantria cunea). Thisisthefirststudyshowingthesignificancefutureof
a B.thuringiensis isolatefromM.neustria.
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Introduction

Bacillus thuringiensis strains arestronglyrecommended
against agricultural pests in biological control.B.
thuringiensis is a gram positive, aerobic, endospore-
forming bacterium.Theorganism was first isolated
fromdiseasedsilkworm (Bombyxmori)in1901(Ishi-
wata, 1901).It is naturallypresent inbothliveand
deadinsects (Damgaardet al., 1997).It has also been
frequentlyisolatedfrom manydifferent natural envi-
ronments, including soil (Martin&Travers, 1989),
aquaticenvironments (Thanabaluet al., 1992),plants
(Smith& Couche, 1991;Damgaardet al., 1997),
andanimal faeces (Bernhardet al., 1997).
B.thuringiensis is characterizedbytheproduction

ofparasporal crystals composedofproteinmolecules
knownas δ-endotoxins, insecticidal crystals proteins
(ICPs)or crystal proteins (Cryproteins)that are
toxicagainst thelarvaeofvarious insects (Höfte&
Whiteley, 1989).ICPs producedduring thesporu-
lationofB.thuringiensis strains show specificinsec-
ticidal activityagainst insect species ofdifferent or-
ders, suchas Lepidoptera, Diptera, Coleoptera, Hy-
moneptera, Homoptera, Orthoptera andMallophaga
(Höfte&Whiteley, 1989;Feitelsonet al., 1992;
Becker&Margalit, 1993).

Thesearchfor new crygenes is on-going effort
worldwide.So far 303crygenes havebeenreported
andclassifiedinto cry1 to cry46according to thede-
greeofamino acidsequencehomology(for a full list,
seetheURLat:http://www.biols.susx.ac.uk/home/
Neilcrickmore/Bt/).Cryproteins aresynthesizedas
protoxins, whicharethenconvertedto toxinproteins
byproteases intheinsect midgut (Knowles, 1994).
Crystal proteingenes arelocatedas satellitechromo-
someand/or chromosomal DNA (Kronstadet al.,
1983).Thereis significant evidenceindicating thein-
volvement ofspecificplasmids intheproductionof
crystals (Stahlyet al., 1978;Gonzalezet al., 1981,
Ozawa & Iwahana, 1986;Donovanet al., 1988).
Crystal genes, inmanycases, arefoundto belocated
onlargeplasmids, whereas small plasmids rarelyharbor
crystal genes (Honigmanet al., 1986).
IsolationandcharacterizationofB.thuringiensis

frominsects is important to evaluaterelevantbiological
control agents against pest insects.Malacosoma neus-
tria (Lepidoptera, Lasiocampidae)is oneofthemost
important agricultural pests inTurkey.It forms vari-
ous damages onmanyfruits andforest trees, especially
apple, pear, cherry, hazelnut andoak.Chemical pesti-
cides arecurrentlyutilizedagainst M.neustria.It is
crucial to developanenvironmentallysafer andmore
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