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SUMMARY 

A rapid and simple method of staining for the crystal protein (6-endotoxin or parasporal body) of Bacillus 
thuringiensis has been developed. Changes in colonial morphology were observed when cells lost their ability 
to form crystal protein or both crystal protein and spore. 

INTRODUCTION 

Among Bacillus species, Bacillus thuringiensis is 
unique for its ability to produce an insecticidal tox- 
in (6-endotoxin) during sporulation [1,2]. The ap- 
pearance of spores and crystals is usually detected 
by phase contrast microscopy [4,6]. However, the 
method is time-consuming and may be misleading, 
especially in differentiating crystal protein from in- 
clusion bodies, the latter being frequently encoun- 
tered in many spore-forming Bacillus species. 

An interesting point reported by several inves- 
tigators is the spontaneous occurrence of mutants 
with altered colonial morphology upon loss of their 
ability to produce crystal protein [3,4]. Further- 
more, Wu and Chang [5] have employed tempera- 
ture shift for the isolation of such mutants. 

Having followed the same procedure, such find- 
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ings have been reconfirmed by the use of our stain- 
ing method described in the present paper. 

METHODS AND MATERIALS 

B. thuringiensis strains (Turkish isolates con- 
firmed by the Faculty of Agriculture in Ankara) 
were grown on nutrient agar plates and maintained 
on nutrient agar slants at 4~ 

The method of Wu and Chang [5] was essentially 
followed for the isolation of mutants with altered 
colonial morphology. 

Differentiation between crystals, spores, and 
vegetative cells was achieved through light micros- 
copy. Samples were prepared for microscopic 
examination as follows: smears of bacteria were 
dipped into a small container containing Coomassie 
brilliant blue solution (0.25% Coomassie brilliant 
blue, 50% ethanol, and 7% acetic acid) for 3 min, 
washed with tap water, dried, and observed under 
a light microscope. 
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Fig. l. Change in colony morphology following incubation at 42~ 

RESULTS AND DISCUSSION 

Colonies which lost the ability to produce crys- 
tals were opaque and raised with smooth margins, 
those which lost the ability to produce both spores 
and crystals were translucent, while wild-type col- 
onies (sporulating and crystal producers) were 
white and depressed with rough edges (Fig. 1). 

Upon microscopic observation, released crystals 

could be distinguished from spores since they 
stained purple and displayed a unique diamond 
shape, while spores remained white and elliptical in 
appearance (Fig. 2). Vegetative cells appeared as 
purple rods. Crystals and spores appeared as white 
bodies within purple-stained cells (Fig. 3). Figures 
presented are of one of the studied strains desig- 
nated '60'. 

The staining method thus developed, beside its 
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Fig. 2. Light microscopy indicating crystals and spores in free form. Magnification: 100 x. 
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Fig. 3. Light microscopy indicating intracellular spores and crystals, free spores and crystals, and vegetative cells. Magnification: 100 x. 

simplicity and rapidness, proved to be reliable, es- 
pecially in differentiating B. thuringiensis from the 
closely related species B. cereus. The latter may 
have spores, along with several inclusions which are 
sometimes indistinguishable from the crystal pro- 
tein of B. thuringiensis by the use of a phase-con- 
trast microscope. 

Our staining method worked efficiently in the 
ten B. thuringiensis strains that were available to us 
and can be employed as a method for rapid iden- 
tification of crystals in other strains. 
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