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Abstract

Insects use chitinolytic enzyme to digest chitin in the exoskelton during the molting process. We have isolated and
sequenced a chitinase-encoding cDNA from the silkworm, Bombyx mandarina, compared its sequenced with genes
encoding chitinolytic enzymes from other sources. The insert DNA in the clone is 2,625 nucleotides long with an open
reading frame of 1,695 nucleotides that encodes a protein of 565 amino acids with a molecular weight of 63.4 kDa.
The 3’ -untranslated region of 889 nucleotides is AT-rich and contains two putative polyadenylation signals. The
N-terminal sequence of the encoded protein contains numerous hydrophobic residues characteristic of a leader
peptide. The amino acid alignment revealed that the endo- 8 -N-acetylglucosaminidase had 83% and 97% homology
with M. sexta and B. mori, respectively. The deduced amino acid had two highly conserved region at the amino acid
residues 97-111 and 139-148 that were related to the existing chitinase.
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¢DNA insert in the recombinant plasmid
(pBluscript SK- Vector).

M : Lambda DNA/Hindll markers. Lane 1
Recombinant pBluscript SK(-) plasmid digested with
EcoRT/Xho1.
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Table 1. Analysis of the similarities in amino acid se-
quences between B. mandarina chitinase and
enzyme from other species

Scientific Name Aligned Score

Bombyx mori 97
Manduca sexta 83
Cucumis sativus 16
Saccharomyces cerevisiae 11
Bacillus circulans 7
Streptomyces plicatus 10
Serratia marcescens 17

Sequences were analyzed by CLUSTAL W program
2 o
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ol 3ol (Bombyx mandaring) 2 5-¥] Chitinase® ZQ3h: cDNAY #2] R 4714 € 24

1 GAATTCCCGGGCOCGTCGTAGCGACACCGGCAACTGTTCAAAMMMCGAGCGATATTTGCGACGTTGGCTGTCCTGGCGAGT
M. R A I F A TL A VLAS

81 TGCGCCGCATTAGTTCAGTCGGACAGCAGAGCGCGCATCGTTTGTTACTTCAGTAATTGGGOGGTGTACCGACCCGGCGT
C A AL VYV QS/DSRARTIVCYFSNWAVYRPGV
161 CGGACGTTATGGCATCGAAGACATCCCCGTGGATTTGTGTACCCACTTGATTTATTCCTTTATTGGCGTCACCGAGAAAT
GRYGI1EDTIPVDLCTHLTIYSFIGVTETZKS
241 CAAGCGAAGTTCTCATTATCGATCCTGAGCTGGACGTGGATAAGAGTGGTTTCCGTAACTTCACCTCCCTCOGCTCCAAA
S EVLIIDPELTDVDKSGTF RINEENS LRSEK
321  CACCCAGATGTCAAGTTCATGGTCGCGGTTGGCGGCTGGGCTGAAGGCGGCTCCAAGTACTCACACATGGTGGCACAGAA
HPDVEKTFMVAVGGWAEGGSK KTYSHMYVAAQK
401 GAGCACTAGGATGTCCTTCATCAGAAGCGTTGTCGACTTCTTGAAGAAATATGACTTCGACGGTTTGGATCTGGACTGGG
S TRMSFIURSVVDFLIKEKYDTFDGLTDLTDWE
481 AGTATCCCGGTGCCGCTGAACGGGGTGGCTCCTTCTCCGATAAAGACAAATTCTTGTATTTCGTCCAAGAGTTAAAGAGG
Y PGAAERGGSTFSDKDEKTFLYTFVQETLTKHR
561 GCGTTCATCAGAGCCGGTAGAGGATGGGAGCTGACTGCTGCCGTACCGCTTGCTAACTTCAGGCTGATGGAGGGATATCA
AFIRAGRTGWETLTAAVYVPLANTFRLMETGTYH
641 TGTTCCAGAGCTGTGTCAGGAACTGGACGCTATCCACGTGATGTCGTATGATCTGCGCGGTAATTGGGCOGGTTTCGCCG
VPELTC CO QETLTDAIHVYVMSYDLRGNUWAGEFATD
721  ATGTGCATTCGCCTTTATACAAACGCCCTCACGAGCAATGGGCCTACGAGAAACTTAACGTGAATGATGGTCTTAATITA
YVHSPLYJKTRPHET@ QWAYEIKTLNVNDGLNTL
801 TGGGAAGAGAAGGGTTGCCCTACCAATAAACTAGTGGTCGGTATTCCGTTCTATGGACGTTCATTCACTTTATCAGCTGG
WEEZKGCPTNIEKTLVVGIPFYGRSTFTILSAG
881 AAACAACAACTATGGCCTTGGAACTTACATCAACAAAGAGGCTGGTGGTGGAGACCCTGCTCCCTATACAAACGCAACTG
NNNVYGLGTYI1INKTEAGGGDPATPYTHRIEENG
961 GATTCTGGGCTTACTATGAAATTTGTACAGAAGTAGATGCAGATGGATCAGGATGGACTAAGAAATGGGACGAGTTCGGG
FWAYJYETILICTEVDADGSGWTH KT KTUWDETFG
1041 AAATGCCCCTACACATACAAGGGAACTCAATGGGTGGGCTACGAAGATCCTCGTAGTGTGGAGATTAAGATGAACTGGAT
K CPYTJVYIKGTA® QWVGYEDPRSVETLKMNUWI
1121 CAAGGAGAAGGGCTACCTCGGGGCTATGACATGGGCTATAGATATGGACGATTTTAAGGGACTATGCGGCGAGGAAAATC
K EKGVYLGAMTTWAIDMDDTFTZ KGLTCG®GETENTP
1201 CCTTGATCAAGCTTCTGCAAAAGCATATGAGCAATTACACAGTACCGCCTGCGCGCACTGGACAAACAACTCCTACTCCG
LI KLLQKHMSIEKEEEY PP ARTGOQTTPTEP
1281 GAATGGGCGCGOCCACCTTCAACTCCATCAGACCCATCTGAGGGTGATCCGATTCCTACCACGACCACCACCACCGTGAA
EWARPPSTPSDPSEGDPIPTTTTTTUVK
1361 ACCGACGACAACAAGAACCACCGCGAGGCCAACTACTACCACTACGAAAGTACCCCATGGCACCACCGAAGAAGACTTTG
PTTTURTTARPTTTTTI KVPHGTTETETDTFTD
1441 ACATTAACGTGAGACCTCAAGTCGACGAACTACCCACGGAAAACGAAGTCGACAATGCGGATGTGTGTAACTCTGAGGAC
I NVRPOQVDELPTENEVDNADVCNSETD
1521 GACTACGTACCAGACAAGAAAGAGTGTAGAAAGTATTGGCGATGTGTGAAGGGCGAGGGAGTTCAATTCTCGTGTCAACC
DYVPDXKZ KTETCRKTYVWRCVEKSGETGVQFSCAQP
1601 GGGGACGATCTTGAACTTGAAACTTAACGTTTGCGATTGGCCTGAAAATACAGACAGACCGGAATTATTGGCGATGTGTG
G TI1LNTWIKTLNVYCDUWPENTDRPETLTLAMECE
1681 AACGGCGAGGGAGTGCAGTACTCGTGTCAACCGGGGACAATCTTCAACGTGAAACTIMMCGTTTGCGATTGGAATGAAAA
RRGSAVLVYSTGDNLU QRET
1761 TACAGACAGACCGGAATGTTCGCCAGGTCTAAGAGTGCTACTATTAACTAAACTATTCTAGGTATAATTCGGAACTCAGA
1841 TTGGTCAAAAAATGTCGTGATCTTCTTAATTTGGCAATAAACTTCGTAATTTAAGCAACGCATAATTAATACCCTACCGA
1921 ATGAATCCCTTCACAACGTTTCGATCTGGATTGTAGATACAGTTTCAAGTTTAGTATGATTTAAAAAGCCTTTTCTTACT
2001 TCACATATCGATTGGTGAGAAAATGTAATTTCATTTAAACACCAACGCCAATTAAACTATCATTAAAATCACCTTTATTA
2081 TTTTAGTTTCCTTATTCCTGACTTTTCCAATGATTTTCCAATTTTCAACCGGATTCCCCGTCATAGATAACTAGCGAACT
2161 GATTGGATTCTAAAAGTACTTTTAATTGCACGCGAAACGCGATAACCGAAGTAAATACCAGCTATCCTTTATTAAAGACA
2941 AGTCTGATCATAGTTTGCTCAAATAAATATAAAATAGCATATAAAGTAATAGCCTTAAACGAAATTAACTAAAATAATAT
2391 CCTCGTATTTTGTTGTCTCACAAAACACAATACGCCAACATTTACAGTGAGTCGTTATATAATAAGGACTATTTTATATG
2401 AGATATATTTTCTTTATTTACGCCTTTTTTGTGGACGCGTATGATCTTTAAGCAACGAAATTTTATTATCTGTGTTATTA
2481 AAAAAAAATAGCTTTGCAAACTTCGCAAACAAACGTCAAGCTAATTATTTATCCTTTGTAATGGCTTTCTAATCATTGTT
2561 TTTCAAGATTGTATTAGATTAGTTTATTATCACTAACAGGGTGCTGTCGAAGATTTCACAAAAAA

Fig. 3. Nucleotide and deduced amino acid sequences of B. mandarina chitinase cDNA.
The black letters in the shadow box indicate initial codon and termination codon, and the white letters in the shadow box
indicate three potential glycosylation sites(position 86, 304, 398). Putative signal peptide of the deduced amino acid
sequence is double-underlined, and polyadenylation signals are underlined. Arrow indicates the position of NH;-terminus
of chitinase.

Korean J. Life Science, Vol. 9. No. 4(1999. 8) / 345



THY - FA - A

9.0

#eq WA - Aok

Table 2. Comparison of conserved region in amino acid sequence of chitinases

Source Scientific Name Region [ Region [I{active site)
Insect Bombyx mandarina (97) KFMVAVGGWAEGGSK {136) YDFDGLDLDWEYP
Bombyx mori (97) KFMVAVGGWAEGGSK (136) YDFDGLDLDWEYP
Manduca sexta (97) KFMVAVGGWAEGSSK (136) YDFDGLDLDWEYP
Plant Cucumis sativus (98) KVLLSIGGGAGSYSL (142) AVLDGVDFDIESG
Yeast ‘ Saccharomyces cerevisiae (102) KVLLSLGGASGSYLF (147) AVVDGFDFDIENN
Bactreia Bacillus circulans (258) KVLISMGGANGRIEL {293) YGFNGLDIDLEGS
Streptomyces plicatus (127) KVLLSVLGNHQGAGF (164) YGLDGVDFDDEYA
Serratia marcescens (267) KILPSIGGWTLSDPF (305) KFFDGVDIDWEFP

*

*k * * * *

Numbers in parentheses list position in the amino acid sequence
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