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Nucleotide sequence and deduced amino acid sequence
of a crylA(c) gene variant from Bacillus thuringiensis
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From a Bacillus thuringiensis isolate, highly active against several
lepidopteran larvae (e.g. Heliothis virescens), a crystal protein
gene was isolated and a fragment containing the toxin encoding
region was sequenced. The gene fragment was aligned with other
Bacillus thuringiensis crystal protein genes, and was found to
be highly homologous to the cryIA(c) gene (1). Compared to the
cryIA(c) gene, there are 10 point mutations resulting in 3 amino
acid changes. In addition, there is a deletion of a triplet, resulting
in the removal of an asparagine.

REFERENCES
1. Adang,M.J., Staver,M.J., Rocheleau,T.A., Leighton,J., Barker,R.F. and

Thompson,D.V. (1985) Gene 36, 289-300.
2. Hofte,H. and Whiteley,H.R. (1989) Microbiol. Rev. 53, 242-255.
3. Wong,H.C., Schnepf,H.E. and Whiteley,H. (1983) J. Bio. Chem. 258,

1960-1967.

17
76

TAAGTATTTCTACATTACCACAAATTCTCAATTTGTATATGTAAAATAGGAAAAGTGGATTTTATATATAAGTAT
AAAAAGTAATAAGACTTTAAAATAAGTTAACGGAATACAAACCCTTAATGCATTGGTTAAACATTOTAAAGTCTA

151 AAGCATGGATAATGGGCGAGAAGTAAGTAGATTGTTAACACCCTGGGTCAAAAATTGATATTTAGTAAAATTAGT
226 TGCACTTT s CATAAGATGA rAAATTGTAGTAATGAAAAACAGTATTATATCATA
301 ATGAATTGGTATCTTAATAAAAGAGATGGAGGTAACTTATGGATAACAATCCGAACATCAATGAATGCATTCCTT

*T- D N N P N I N E C I P Y

376 ATAATTGTTTAAGTAACCCTGAAGTAGAAGTATTAGGTGGAGAAAGAATAGAAACTGGTTACACCCCAATCGATA
N C L S N P E V E V L G G E R I E T G Y T P I D I

451 TTTCCTTGTCGCTAACGCAATTTCTTTTGAGTGAATTTTTTCCCGGTGCTGATTTGTGTTAGGACTAGTTGATA
S L S L T Q F L L S E F V P G A G F V L G L V D I

526 TAATATGGGGAATTTTTGGTCCCTCTCAATGGGACGCATTCTT GTACAAATTGAACAGTTAATTAACCAAAGAA
I W G I F G P S Q W D F L V Q I E Q L A I N Q R I

601 TAGAAGAATTCGCTAGGAACCAAGCCATTTCTAGATTAGAAGGACTAAGCAATCTTTATCAAATTTACGCAGAAT
E E F A R N Q A I S R L E G L S N L Y Q I Y A E S

676 CTTTTAGAGAGTGGGAAGCAGATCCTACTAATCCAGCATTAAGAGAAGAGATGCGTATTCAATTCAATGACATGA
F R E W E A D P T N P A L R E E M R I Q F N D M N

751 ACAGTGCCCTTACAACCGCTATTCCTCTTTTGGCAGTTCAAAATTATCAAGTTCCTCTTTTATCAGTATATGTTC
S A L T T A I P L L A V Q N Y Q V P L L S V Y V Q

826 AAGCTGCAAATTTACATTTATCAGTTTTGAGATGTTTCAGTGTTTGGACAAAGGTGGGGATTTGATGCCGCGA
A A N L H L S V L R D V S V F G Q R W G F D A A T

901 CTATCAATAGTCGTTATAATGATTTAACTAGGCTTATTGGCAACTATACAGATTATGCTGTACGCTGGTACAATA
I N S R Y N D L T R L I G N Y T D Y A V R W Y N T

976 CGGGATTAGAACGTGTATGGGGACCGGATTCTAGAGATTGGGTAAGGTATAATCAATTTAGAAGAGAATTAACAC
G L E R V W G P D S R D W V R Y N Q F R R E L T L

1051 TAACTGTATTAGATATCGTTGCTCTGTTCCCGAATTATGATAGTAGAAGATATCCAATTCGAACAGTTTCCCAAT
T V L D I V A L F P N Y D S R R Y P I R T V S Q L

1126 TAACAAGAGAAATTTATACAAACCCAGTATTAGAAAATTTTGATGGTAGTTTTCGAGGCTCGGCTCAGGGCATAG
T R E I Y T N P V L E N F D G S F R G S A Q G I E

1201 AAAGAAGTATTAGGAGTCCACATTTGATGGATATACTTAACAGTATAACCATCTATACGGATGCTCATAGGGGTT
R S I R S P H L M D I L N S I T I Y T D A H R G Y

1276 ATTATTATTGCTCAGGGCATCAAATAATGGCTTCTCCTGTCGGTTITTCGGGGCCAGAATTCACGTTTCCGCTAT
Y Y W S G H Q I M A S P V G F S G P B F T F P L Y

1351 ATGGACCATGGAAATGCAGCTTT AT
G T M G N A A P Q Q R I V A Q L G Q G V Y R T L S

1426 CCTCTACTTTTTATAGAAGACCCTAATATAGGGATAAATAATCCCTATCTGTTCTTGACGGGACAGT
S T F Y R R P F N I G I N N Q Q L S V L D G T E F

1501 TTGCTTATGGAACCTCCTCAAATTTGCCATC ATACAOAAAACGGAACGGAGATTCGCTGGATGAAA
A Y G T S S N L P S A V Y R K S G T V D S L D E I

1576 TACCACCACAGAATAACAACGTGCCACCTAGGCAAGGATTTAGTCATCGATTAAGCCATGTTTCAATGTTTCGTT
P P Q N N N V P P R Q G F S H R L S H V S M F R S

1651 CAGGCTCTAGTAGTAGTGTAAGTATAATAAGAGCTCCTATGTTCTCTTGGATACATCGTAGTGCTGAAmAATA
G S S<>S S V S I I R A P N F S W I H R S A E F N N

1726 ATATAATTGCATCGGATAGTATTACTCAAATCCCTGCAGTGAAGGGACTTTCTTTTTAATGATTCTGTAm
I I A S D S I T Q I P A V K G N F L F N G S V I S

1801 CAGGACCAGGATTTACTGG ACTAGA ATA
G P G F T G G D L V R L N S S G N N I Q N R G Y I

1876 TTGAAGTTCCAATTCACTTCCCATCGACATCTACCAGATATCGAGTTCGTGTACGGTATGCTTCTGTAACCCCGA
E V P I H F P S T S T R Y R V R V R Y A S V T P 1

1951 TTCACCTCAACGTTAATTGGGGTAATTCATCCATTTTTTCCAATACAGTACCAGCTACAGCTACGTCATTAGATA
H L N V N W G N S S I F S N T V P A T A T S L D N

2026 ATCTACAATCAAGTGA=rTGGIATTGCTTTTACATCTTCATTAGGTAATATAGAG
L Q S S D F GY F E S A N A F T S S L G N I V G V

2101 TTAGAAATTTTAGTGGGACTGCAGGAGTGATAATAGACAGATTTGAATTTATTCCAGTTACTGCAACACTCmAGG
R N F S G T A G V I I D R F E F I P V T* A T L E A

2176 CTGAATATAATCTGGAA
E Y N L E

Figure 1. Nucleotide sequence and deduced amino acid sequence of the toxin
encoding DNA fragment of a crylA(c) gene variant. Point mutations and amino
acid changes are underlined, and the amino acid deletion is marked (< >). The
amino acid delineating the C-terminus of the putative minimum toxic fragment
(2) is indicated (*). Putative promoter sequences (3) are shadowed and the putative
ribosome binding site is marked (°).


