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Abstract — This study was carried out to immunologically characterize Bacillus thuringiensis (B.t)
antigens. Protein patterns of ultrasonicated- antigens of B. thuringiensis subspecies using SDS-
PAGE revealed marked similarities among all the strains analyzed except for the difference bet-
ween quantative variations of bands and some protein antigens. The comparison of the protein
patterns showed that the protein antigen of 45 kilodalton (kd) was common in 11 strains and
that the difference between B. thuringiensis subsp. canadensis and galleriae was noticed in quanta-
tive variations of bands despite of ambiguous serogrouping, suggesting a useful method for identifi-
cation. All strains examined showed similar antigenic patterns in SDS-PAGE, while immunodomi-
nant bands differed in antigenic reactivity in western blot using polyclonal antibodies. Polyclonal
antibody to B. thuringiensts subsp. thuringiensis and israelensis in indirect immunofluorescence
assay reacted with flagella and cell surface antigens. The present study indicates that SDS-PAGE
and western blot analysis may be used as tools for differentiation and identification of B. thuringie-

nsis subspecies,
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search Lab., Inc., West Grove, P.A, US.A)- 1,000 :
15 3| A]A 37C oA 1417 5=t uk-&A]#, TBSE
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SDS-PAGEE 0|&8t B. thuringiensis B3 A
B. thuringiensts subsp. canadensis, thuringiensis,
sotto, galleriae, ostrinae, tolwortht, indiana, yunnaen-
sis neoleonensis, amagiensis, leesis 5FUE2] Ao
=3 ZcHFig. 1), 25 oF 256~4072] Wi=E0] 1}
epded] e FES fAR e Rsla,
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Fig. 1. Comparison of protein patterns determined by SDS-PAGE (10%) among different strains of Bacillus thuri-

ngiensis,

Lane 1: standard molecular weight markers (in kilodaltens), myosin (200), B-galactosidase (116), phosphorylase
B (31), trypsin inhibitor (21.5), lysozyme (14.4), aprotinin. lane 2: canadensis, lane 3: thuringiensis, lane 4: sotto,
lane 5: tolworthi, lane 6: indiana, lane 7: ostrinae, lane 8: yunnanensis, lane 9: neoleonensis, lane 10: amagiensts,

lane 11: leests, lane 12: galleriae.
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s}, neoleonensis$} amagiensis= 2] $AFEF <A}
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W O U1 HEHe FoF g 2FH
2} Peptostreptococcus ¢ Al Z5-2] PeptococcusE
EDTAR F&F3lq 7|53 23 76 kd} 78 kd
Aol o] Helel o]2 = i ale] ZEHQ F93)
ez kA A4 == Hhd, Sompolinsky S54(28)
off MeaH FFeo| aekort 3} Pseudomonas aerugi-
nosa= B|EF 20Fe] YL AFE 59~62 kds}

62~65kdo] F%FPow gty Ryt
= ATl A79SE T B thuringiensis

g ¥l §-83F Heol ok 7S
AA1B ) o]l# A= Mulligan £(29)¢] A}

el ik wely 558 BEshey)
Ul Aol a ) A7) d%S 3 Y B
o] W= Zo] o] Holele= AL AX|s Fa

SDS-PAGEOM| 2i8t B. thuringiensis| D%
=4

dulyog Aol HAR EA}spe 15~62 kd(30)
o8 RuEe gled Lovgren 5(32)¢] o134 B
thuringiensis subsp. alesti— 32kde] R3S
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Fig. 2(A)oll X thuringiensist= A XA 359
2970 M= F 280, 200, 103, 42, 41, 40, 37, 36, 34,
31, 30kd & 117} =7} HRFGgYOZ viehyter
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Fig. 2. Silver-stained polyacrylamidegel (10%) of Bacil-
lus thuringiensis subsp. thuringiensis (A} and israelensis

(B).
Lane 1: standard molecular weight markers (in kilodal-
tons), lane 2: flagella antigens, lane 3: whole cell anti-

gens.
32 kdo] =5 AR o g AlzEch

Western blot® 0|28t B. thuringiensis ¥ &
A

Triton X-1007 Z2&5HE o] &3lo] Y& F23}
o e §7) 8, AEEYA, AL 5= o] &8l
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SDS-PAGEZE. nitrocellulose sheetel] FolA1Z1 F
western blotel] o]8-¥1gic} Fig. 194 Hojd AAH
B. thuringiensis #5759 F9gt2 7t #Fuict
Y RE 7} opokstA veldAEHE R dARHE A
7] 98 western blotg AlsEtdTh B thur-
ngtensis subsp. galleriae(Fig. 3(A))= 52, 38, 27 kd
= 370 M= 7H3-dl 38 kd, sraelensis(Fig. 3(B))+ 87,
82 77, 73, 68, 36, 32kd F 7/ W= F 68kd#H
36 kd, canadensis(Fig. 4(A))+ 99, 61, 55, 39, 32kd
T 47 WM thuringiensis(Fig. 4(B))< 62, 22, 20 kd
= 37) W= E 62, 22kd, ZejHel=rt F2Y #
o g vjelyic}

Western blot £ A Fig. 4(B)oll A thuringten-
sis2] Hnaled 42 36kda AEXEHIY 71, 64, 50,
46, 28, 26kd %-o] alz=lglx, Fig 3(B)ell**H
israelensis®) T3 87, 82, 77, 73, 68, 36 kd#
HRargd 32kde] ¢lAF FHow Hol thuringiensis
o} israelensist= VEFUF} AEzFHILTG whe-ol
dojdrle= 21E 4 T
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Fig. 3. Western blot of Bacillus thuringiensis subsp. gal-
leriae (A), israelensis (B) antigens reacted with polyclo-
nal antibodies (lane 2) and standard molecular weight
markers (!pne 1).

1 2 3 kd

1186 - 116~
g74 -
6 6.2 -

45 - 45~

31 -~ 31~
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Fig. 4. Western blot of Bacillus thuringiensis subsp. ca-
nadensis (A), thuringiensis (B) antigens reacted with pol-
vclonal antibodies (lane 3).

Lane 1 and 2 show standard molecular weight markers
and amido black-stained antigens transferred to nitro-
cellulose, respectively.
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Fig. 5. Indirect immunofluorescent appearance of air-
dried Bacillus thuringiensis subsp. thuringiensis with pol-
yclonal antibodies (< 1,980).
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blotel| A= &d5e W uk-g- ‘-'4]-—- zlo] 7} vrelyte)
FdE8 FEE ATET] fs Zhddy g
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ki e] APz Fysglon Fe abugy
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