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DNA sequence of chitinase gene cloned from Burkholderia cepacia
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Synopsis

In this study, we cloned a chitinase gene from Burkholderia cepacia and identified a nucleotide
sequence, A genomic library was constructed by the use of A EMBL3 , and then phage clones
producing chitinase were selected by using 4-MU chitotrioside as a substrate. The inserted DNA was
subcloned into a pBluescript vector with restriction enzymes to make pBlueCAK12 (4.4 kb) clone
including a chitinase gene. The DNA fragment was deleted by exonuclease IIT and the chitinase-coding
region was determined by chitinase activity detected by the use of 4-MU chitolrioside. The nucleotide
sequence of chitinage gene (2.98 kb) was determined by primer walking method.in which ORF of
chitinase gene was amplified by specific primers including the expected start and stop codons. The
amplified DNA was inserted into a pBluescript vector, and then chitinase activity was detected by the

use of 4-MU chitotrioside.
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Fig

GAGCGCAGC CGGTTGCGGC CGCCACGCCG CCGCGGCGGT TGCCGCGCGC CGCCGATGAG CACGCGTACT GCACCCCGCC
GAFCCAATC GGCACGCCTG CCCACCCCCC GTTGCGTAAC GCACGCCCCC GCGTGGTGTA TCTCCCGCAG GTCCATTGAA
AGACCCGAA CGCAGCGACG TCGCTCCACG ACGCCGCCAC GCCCCCTTTT TCTCAGGAGT TCGAATGAAG CGTACCTTGC
CATCCTTGT TTGCCGGCCT GTTGATCGCG GCGCTGTCGC CGGTCGCGAT CGGCGCGCAG CCGGTGTCGA CTGCCGGCGC
CGCACCATC GGCAGCACAA CCGGCCGCGC AACCGGGCAA TCTCGCGGCG CTGTYGYCGA ACGGCCTCGC GTTGCGCGTC
GCCGTCGAC AACAACCACG CGGCCGCGGC CGGCGTGCCG TGCGCCGATC TCGGCGCCGA CGGCGCGGCG TGCGCGACGG
GCCGCCTGA TCCTGCAGAA CCGCGGCCAT CAGGCGATCG CCGACGGCGG CTGGAAGCTG TACCTGCACA GCATCCGCCG
CCTGCTGCG GATCGACCGT GCGGGCTTCG CGCTGCGGCG GCTCACCGAG GAGCTGTACG AACTGAGCGCC GCAACCTGGC
TCGGTGCGG CTTGCACCGG GCBAACGTAT CGAACTGCCG TTCGTCGCCG AATACTGGCT GCTGCGCTAC AGCGACGTGA
TCCCGCGCC CGTACGTGGT CGTCGACGGC GCGCCGCCGG CCGTGCTTCG TTACAACGAC ACCGACGACG AGCTTCGCTA
CGTCGAATC GCTGCCGGCC GACGCGCAGA ACAACTCGAC CGGCAACGCG CCGCCCGTGG CGGCAGGGCC CGACGCAACC
CGTGCGCTG CCGAGCGTGA AGCGCGAGCA GCCGCTGCCC GGCACGCTCG ACCTGCGCGG CGTCGAACTC GCGCTGCCCA
ACCTGCCGG ACGCGCAGGT CGCGGCGCTG CGCGATCGCG CGACGACACT CGGGCTCGAC GGCGCGCGCG TGCCGGTGTG
GGGCGCGGT CGCGCCGCGC CGGCTGCCAG CCGACATCGC GACGCCGGGC GGCTACCGGC TCGCGATCGG GCCGCGCGGC
GTGTTCATC GAGGGCTACG ATCGCGCGGG CCTCTACTAC GGCGTGCAGA CGCTCTTCTC GCTCGCGCCG GCCGGCGGCG
GCGCGATCC CGGCGATGCT CATGGAGGAT GCGCCGCGCT TCACGCATCG CGGGATGCAC GTCGATCTCG CGCGCAACTT
CAAGCACCC GGCGACGCTG CGCCGCCTGA TCGAGCAGAT GAGCGCGTAC AAGCTGAACC GGCTGGACCT GCACCTGTCC
GACGACGAG GGCTGGCGCA TCGAGATTCC CGGCCTGGCC GAGCTGACCG AGATCGGGGG ACGCCGCTGC CACGACCOGA
GCGAAACGC GCTGCCTGCT GCCGCAGCTC GGCTCCGGGC CGGACAACCG CTCCGGCGGC GGCTACCTGA CGCGCGACGA
CTAGGTGGC GCTCGTGOGC TACGCGGCCG CGCATTTCGT CGAGATCATG CCCGAGATCG ACATGCCCGC GCATGCGCGC
GCGGCAGTC GTGACGATGG AGGCGCGCTA CCGCCGCCTG CATGCGGCCG GCCGCGAGCA GGAAGCGAAT GCATACCGGC
TGCTCGATC GGCAGGACAC GTCGAACCTG ACGACGGTGC AGTTCTACGA CCGGCGCAGC GACCTGAACC CGTGCGTGCC
GGGCGCGET CAATTTCGCA TCGAAGGTGA TCCGCGAGAT CGCGGCGATG CATGCGGATG CGCAGGCGCC GCTGCACATC
TGGCATTAC GGCGGCGACG AGGCGAAGAA CATCTTCCTC GGCGCGGGCT YCCAGCCGCT GAACGGCACC GACGCGAACA
AGGGGCGCA TGGATCTCGC CGCGCAGGAC AAGCCGTGGG CGGGTTCGCC CGCGTGCACG GCGCTGCTCC AGCGOGGCGA
AATCAAGTC GATCGACGAA GTGCCGACGC GTTTCGCGCA ACAGGTGAGC GCGGCGGTCA AGGCGAACGG GATCGACACG
ATGGCCGCG TGGCAGGACG GCATCAAGCA TGCGAACGGG CCGCAGGACT TCAGCACGCG TCACGTGATG GTGTCECTGT
GGBACACGA TCTTCTGGGG CGCATCGBAC AGTGCACGCG ACCTGAGCGG CAAGGGCTAC CTGACGGTGC TCGCGCTGCC
CGACTACCT GTACTTCGAC TTCCCGTACA CGCTCAACCC GCGCGAGCGC GGCTACTACT GGGGCTCGCA CGCGACGGAC
GAGTACAAG GIGTTCTCGC TCGCGCCGGA GAACCTGCCG CAGAACGCCG AAGTGATGGG CGACCGTGAC GGCAACACGT
TCGAGGTCA CGGGCACGGG CCCCGCGCCG CGCATCGAAG GCATGCAGGG GCAAGCGTGG GGCGAGGTGA TGGGCAAGGA
CACGTTCCT CGAATACATG GCCTATCCGC GGCTGCTCGC GCTCGCCGAG CGCGCGTGGC ACCGCGCCGA CTGGGAGCTG
CCGTACGCG GCCGACGTAC GCTACAAGCG CGBCGACACGE CATGACGTCG ACACGGCGGC GGTGCAGCGC GAGTGGECCG
GATTCGCGA CGCTGCTCAC GCAACGCGAA TTGCCGAAGC TCGACCGGGC CGGCGTCGGA TACCGGAAGC CGAGCTTCAC
GCTGACGAA CCCGTGAACG GCTGAGCGAT TGAACGGTTG AGCGATACGC GATGCGGGCG AACGCATCGC GCAATCGCCC
CGCCAAAGA AAAACGGCTT GGGACGCATG GCAAGCCGTT TTCGTTTTGC CGGCCGGCCC GAAGGCCGGC TTGATCGCAT
CAGGCCGGC TGGGCGGCCG CCCCGCTGCC CGCCGGCGGC AGGCGCGCGC CGAGCTGCTC GGCATAACGT GCCGCCGCGT
TGCCGCAGA CGATGTGGAA CGTGTCGAGG GACACCCACG CGACATCGAG CGCCCC

.1 Nucleotide sequence of the chitinase gene cloned from B. cepacia.
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* ATGAAGCGTA CCTTGGCMG CTTGTTTGCC GGCCTRTTGA TCGCGGCGCT BTCGCCRETC GCGAT-CGGC GCGCAGCCBG TG-TCGACTG CCGGCGOCGC ACCATGGGCA GCACAA-CCE

Fkrck KK REKEE dok Ak % L i e I N I
ATGAACGCAT TCMACTGAG CGORCTTECC CGCTTRACGE CMOGM'GGG ATTGCTGGGC GGTATGGGGA GCGCCATGGC CGATCAACAG CTGGTGBATC AAGTGAGCCA GCTGAAGCTG

GCCGCGCAAC CGGCCAATCT CGCGGCGCTG TTGTCGAACG GCCTCGCGTT GCGCBTCGCC GTCGACAACA ACCACGCGGG —CGCGGCCGG GGTGCCGTGC GCCGATCTCG GCGCCBACGG
K K g * o * Kk ¥ * EEEE BK K KRR oKkk Rk kK X o *x K dk RKkE  PRE Rk kK EL I S st
AACGTGAAAA TGCTGGAT-~ AACCGCGCCG GCG-AAAACG GCGT-GGATT GCGCGGCRCT G~-GGCGCTG AGTGGGCTIC TTGCAACCGG -GTGTTGTTC ACC-C-—TCA GCAACGACGE

CGCGGCGTGC G-CGAC—GG GCCGCCTGAT C-—CTGCAG A-ACCGCBGC ~CATCAGBC- GATCGCCGAC GGCGGCTGGA AG—CTC-TA CCTGCACAGC -ATCCG—CC GCCTGCTECE
olRE ok kk ok kKR KRR K X Bk A HRRKOBE X K bk kR ok A Bk K K K KK K K K Rk KRk ik ok kAR K

CCAGGCGATC GACGGCAAAG ACTGGGTCAT CTATTTCCAC AGCCCGCGGC AGACCTTGOG GGTGGACAAC GACCAGTTCA AGATCGCGCA TCTGAGCGGC GATCTGTACA AGCTGGAGCC

GATCG—ACC GYCCGGGCTT NCGCTGOGG CGGCTCACCG SCEA—CCTG TACGAAGTG- ACGCCGCAAC GTGGGTCSGT GCGECTTGCA CCGGGCGAAC GTATCGAACT GCCGTTCGTC
L ] kKK X KK KK E R kK ek B O i
GACCGCCAAA TTGAGCGGTT TG(X)GGCOGG TAAGGCGGTG GAAATCGCGE TGGTCGCCGA ATACTGGCAG GTGTTCAEM ACGACTTCCT GC-CGCGTTG GTATGCCACG TGCG-GCGAC

GGCGAATACT GGCTGOTGCG CTACAGCGAC GTGATGCCGC GCGCGTACGT GGTCGTCG-A CGGOGCGCCG CCGGCC-GT- GCTTCATTAC AACGAGAGCG ACGACGAGCT TCGCTACGTC
ook A Aokt R B K K kR KKK X & K Aok kk kk bk ok bk K Rk ok % R bk ok Aok ¥

GCCAAGCCGA AAATGCTGGC GAATACCGAC —-ACCGAAA ACCTGGATCA GTTTGTGGCG CORTTCACCG GOGACCAGTG GAAGCGCACC AAGBACGACA AAAACATTCT GATG-ACGCC

GAATGGCTGC CGGCCGACGC GCAGAACAAC TCBACCGGCA ACGCGCCGCC CGTGBCGGCA CGBCCCGACE CAACCCGTGC GOTGCCGAGC GTGAAGCGCG AGCAGCCGCT GCCCGGCACG
Land £ 2 * KRk X ¥ %ok ¥ k. k dok ok ok K dok % bk XK ¥ * ¥ L o] Ak Kk R Kk % Lo IR A I
G——GCT—T CGEGCTTTG- TCAGCA-ATG CCGATGTGC- AGACGCTGCC CGCCBGOGCG CTGCGCGGCA AGATCGTGCC GACGCCGA— ~TGCAG-GTG AAGGTCCAC- GGACAGGACG

CTCGACCTGC GC—-GBCGT CGAACTCGCS CTGCCCAAGC T-————=GCC GGACGBCGCAG GTCGCGBCGC TGCGOGATCS CGC-GACGAC ACTOGGGGTC GAOGGCGCGC GCGYGCOGG!’
* RhRoRER K Kk BK X Bk ok Rk Rk K X Wk Ak Rk % ook MR MK RRK K % *
G-CGAGCTGC GOAAAGBGGT GGCGCTGGAT CTGAGCACGC TGGTCAAGCC GGCGGOGGAC GTCGTCAGTG AGCG-TTTCG CGCTBCTGGE GGTGCCGGTT CAGACCAAOG GTTM)CGGAT

' GTGGEGCECE GTCGCGECGE GGCGRCTGOC GRCCGACATE GOGACGCLGG GCGGCTACCG GCTCGOGATC GGGCGGCGDG GOGTGWCAT CBAGGGCTAC GATCGCGOGE GCCTCTACTA

kK A oplk bk K K oAk fok Rk bRk MRk Rk gokk ook dok X Nk doolok dok K % K K RRE
CAAGACCGAT ATCCAGCCGG GCAAGTTTAA AGGCGOGATG GCGGTATCGG GCGCCTATGA GCTGAAAATC GGGMBMAG AGG(X}CMGT GATCGGCTTG GATCAGGCCG GGGYGTTCTA

CGGCGTGCAG ACGCTCYTCT CGCYCGCACC 6-6C—CGGC GGCGGCGCGA TCCCGGCGAT GCTCATCGAG GATGCGCCGC GCTICACGCA TGGCGGGATG GACGTCGATC TCGCGCGCAA
AER ORIERE K B K R Kk R K ORRK K ok ddekk dolklk kR 3ok K XK R R K % olbbloibiokl Aotk ok & ookl Bk ok dolk K shlelaiollr
CGGGCTGCAG TCGATCOTGT CGTTAGTGCC GAGCGACGGC AGCGGCAAGA TCGGCACGCT GGACGCCAGC GATGCBCCGC GCTTCCCGTA TCGGGGCATT TTCCTCGACG TGGCGCGCAA

CTTCAAGCAC CCGGCGACGC TGCGCCGCCT GATCGACCAG ATGAGCGCGT AGAAGCTCAA GCGGCTGCAC CTGCACOTGT CCGACGACGA GGGCTGGCGC ATCGAGATTC CCGGCCTGCC
Wk k% Rk ok ok K Mk K & Aok doiok bRK K K RIRRIOOROOOR KRk K TRRERE ik dokiokd  iRIIkR AEEINoOK K ik ek
CTTCCATAAG AAGGACGCGG TGCTGCGTCT GCTGGATCAG ATGGCGGCTT AGAAGCTCAA TAAATTCCAC TTCCAGCTGA GCGATGAGGA AGGCTGGCGC ATCGAGATCG CCEGCTTGCC

CGAGCTGACC GAGATCGGGE GACGCCGCTG COACGACCCE AGCGAAACGC GCTGCCTGCT GGCGCAGCTC GGCTGCGGOC CGGACAACCG CTCCGGCGGC GGCTACCTGA CGCGCGACGA
Aok RRE ok RRRE R kK RioRRk dokibiok % % Adbiioollr kiR dblicoRk bk kR ok ook kb ok & blk kebk ok ok K kk ok A
TGAGTTGACG GAAGTCGGGG GCCAGCGCTG CCACGATCTG AGCGAAAGCA CGTGCCTECT GGCGCAGTAC GGCCAGGGGC CGG—ACGT GTAC—GGC GGGTTCTTCA GCCGTGAGGA

CTACETGGCG CTCATGCGCT ACGCGGCCGC GCATTTCGIC GAGATCATCC CCGAGATCBA CATGCCCGCG CATGCGOGCH CGGCAGTCGT GACGATGGAG GCGCGCTACC GCCGGGTGCA
E e T TR K ORRIK SRRkl Rioldiok iok K RIORROIE % Ok Kk oK SeoRioRRK  kmklioiok
CTACATCGAC ATGCATGAAAT ACGCCGAGGC GCGCCAGATT GAGGTGATCC CGGAGATCGA CATGOCGGCE CACGCGCGCG CCGCGATGGT TTCGATGGAA GCGCGCTATA MMGCTGCA

TGCGGCCGGC CGGGAGCAGG AAGCGAATGC ATACCGGGTG CTCGATCCGC AGGACACGTC GAACCTGACE ACGGTGCAGT TGTAGGACCG GCGGAGCGAC CTGAAGCCGT GCGTGCCGRG
Aok K Mok | ookl K ORR KK R R ik Mok R olloiook Aok K ok MR kR Ok bibiook ook oRkR b ek okl olliorior kR K
TGCCGUTGGC AAAGAGCAGG AGBCCAACGA ATTCCGTCTG GTGGATCCGA CCGATACCTC CAACACCACG TCCGTGGAGT TCTTTAACCE CCAGAGCTAC CTGAACGCRT GCCTGGATTC

CGOGCTCAAT TTCGCATCGA AGGTGATGCG CGAGATCGCG GCGATGCATG CGBGATGCGCA GGCGCCGCTG CACATGTGGC ATTACGGGGG CGACGAGGCG AABAACATCT TGCTCGGCGC
* X ¥ K # forkissolk k Rbokdck Ao AKIAARK ok x E RS % X ORRRE & % S0RORE ook RORREE 0K RoRokk A AEAE

CTCCCAGCGC TYTGTCGACA AGGTGATCGG CGAGATTGCC CAGATGCATA AAGAAGCCGG GCAGCCGATC AAGACCTGGC ACTTIGGCGG CGATGAGGCG AAAAACATCC GCCTGGGCGC

GBGCTTCCAG CCGCTGAACG GCACC-GACC GGAACAAGES GOGCATCGAT CI'OGOOQCGC AGGACAAGCC GTGGGCGCRT TCGCGTGCGT GOACGGCGCT GCTCCAGCGC GGCGAAATCA
BEE K Kk K KK bR KK F dok ok Rk oRk Ak * Afobiiokiok ok e R K %
CGEC-TATAC CGACAAGGCG AAACCGGAAC CGBGTAAAGE CATCATTGAC CAGMTMTG AAGACAAGCG GTGGGCCAAG TCGCAGGTGT GOCAGACGAT GATCAAAGAG GGCAAAGTAG

AGTCGATCGA CGAACTGCCE ACGCGTTTCG CGCAAGAGGYT GAGCGCGGCG GTCAACGCBA ACGGGATCGA CACGATGGCC GCBTGACAGG ACGGCATCAA GCATGCGAAC GGGCCGCAGG
FE Ok % dlolRak X WRAE ok Rk ROk Kk Rk Wk bk doiokk dbiokick R K ok ok R ckiobtl K KK K XN K K Rk KR
CCGACATGGA GCACCTGCCG AGCTACTTCG GCCAGGAGGT CAGCAAGCTG GTGAAGECGC ACGGCATCGA TAGAATGCAG GCCTGGCAAG ACGGCCTGAA AGAGBCCGAA AGTTCGAAGG

ACTTCAGGAC GCGTCACGTG ATGGTGTCGC TGTGGGACAC GATCTTCTGG GGUGUATCGG ACAGTGCACG CGACGTGAGC GGCAAGGGCT ACCTGACGGT GOTCGCGCTG CGCGACTACC
ok Aok * ek ek F oaoRRREK K R RRK REE A F RRIE X AR Kk SR oRE KX ok ok bk R R R

CBTTCGCCAC CTCGCGOGTG GGCGTCAACT TCTGGEACAC CCTGTATTGG GGOGGTTTCE ACAGCGTTAA CGACTGEGCC AATAAAGGGT ATGAAGTGGT GGTCTCCAAC CCGGACTACG

TGTACTTCGA GTTCGCGTAC ACGCTCAACC CGCGUGAGCG CGBCTACTAC TGGGGCTOGC ACGGGACGBA OGAGTAGAAG GTGTTCTCGC TCGCGCCGGA GAACCTGCCS CAGMCGCCE
F AR K Mk Rk ook K R RKOR H0K kiR Sk ook RRIGRK K Kk Kk okl SRk kaelohk Ak ok
TCTACATGGA CTTCCCTTAC BABGTBAATC CGGACGAGCG CGGITACTAC TGGGGCACCC GCTTCAGCGA CBAGCBCAAG GTGTTCAGCT TCGCGCCGGA CAACATGCCG CAGMCBGGG

MGTGATGGG CGACCGTGAC GGCAACACGT TCGAGGTCAC GGGC-ACGGG CCOCGOGCTUG CGCATCGAAG GCATGCAGGG GCAAGCGTGG GGCGAGGTGA TGCGCAACGA OM)GTTCCTC
i I oy WEK

MAOGTOGGT CGACCGGGAC GGCAACCACT TCAACGCCAA AAGCGACAAG CCGTG-GCCE GGCGCCTACG GTCTGTCCGC TCAGCTGTGG AGCBAAACCC AGCGCACCGA TOGGCAGATG
GAATACATGG CCTATCCGCG GCTGCTCBCE CTCGCCGABC GCGCGTGECA CCGCGCCGAC TGGGAGCTGC GGTACGCGEC CGGGGTGCGG TACAAGCGCG GCGACACGCA TCACGTCGAC
TRORRKIK  oF RRRk ek Rk R bk mK K % K Rk foRkRORRR  RRKERE X kK WAk Ak K N KK P
BGAATACATGA TCTTCCCGCG CGCGCTTTCG GTGGCGBAAG GGTCCTGGCA CCGOGCCGGF TGGGAGCAGG ACTATCGCGC OGGCCGCGM TACAAAGGCG GGGAAACCCA CTTTGTCGAT
ACGBCCGCGC TGCAGCGOGA CTGGGCCGGA TTCBCGACGC TBCYCACGCA ACGCGAATTG CCGAAGCTCE ACCGBGCCGA CGTCGGATAC CGGMGOCGA CCTTCACGCT GACBAACCCG
R KRk ke GOk KR HHORK ok doblolok K R Sk ok ki MR KK b Rk b Kk & dklk okl KKk

AGCCAGGCGC TGGAGAAAGA CTGGCTGCGBC TTCGOCAATA TCCTGGGOCA ACGTGAACTG GCCAAGCTGG ACAAAGGCGG CGTGGCTTAT CGTCTGCCGG TGCCBGGTGC GCGCGTGGLE
TGA

GCTGGCAAGC TGGAAGCGAA TATCGCGCTG CCGGBATTGG GCATCGAGTA TTCCACCGAC

Comparison of chitinasc genes cloned from B. cepaciaand S. marcescens.
First nucleotide sequence; B. cepacia (ccbl) ORF
Second nucleotide sequence; S. marcescens. (chb) ORF
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" MKRTLPSLFA GLLIAALSPY A|GAQPVSTA GAAPSAAQGPA AQPANLAALL SNGLALRVAV

* U U T
MNAFK LSALARLTAT MGFLGGMGSA MADGQLVDQL SQ-LKLNVKM

DNNHAAAAGY PCADLGADGA ACATGRLILQ NRGHQAIADG GWKLYLHSIR RLLRIDRPGF
KK kK Rk BkRk kK, kK ok kkk .k K KK K | Rk Dk

LDNRAGENGY DCAALGADWA SCNRVLFTLS NDG-QAIDGK DWVIYFHSPR OTLRVDNDQF
ALRRLTGDLY ELTPGPGSVR LAPGERIELP FVAEYWLLRY SDVIPRPYVV VDGAPPAVLR

kb |k k| ¥, Lk k okkdokk ok Lk kk k| B N

KIAHLTGDLY KLEPTAKFSG FPAGKAVEIP VVAEYWOLFR NDFLPRWYAT SGDAKPKMLA

YNDTDDELRY VESLPAD—— -—AQNNSTGN APPVAARPDA T-RALPSVK- REQPLPGTL-
| ¥k *, ¥ Lk I * . %

NTDTENLDQF VAPFTGDGWK RTKDDKNILM TPASRFVSNA DLQTLPAGAL RGKIVPTPHQ
———————0DL R-GVELALPN LPDAOVAALR DRATTLG——L DGARVPVWGA VAPRRLPADI

ATPGGYRLA{ GPRGVFIEGY DRAGLYYGVG TLFSLAPA-G GGA!PAMLIE DAPRFTHRGM
koockok ok ok ok Lk ok Rk ok k| ok ok kK ok dekdolok, ok

AVSGAYELK| GKKEAQV!GF DQAGVFYGLQ SILSLVPSDG SGKIATLDAS DAPRFPYRGI

HVDLARNFKH PATLRRLIDQ MSAYKLNRLH LHLSDDEGWR IEIPGLPELT E}GGRRCHDP
CE Nk bk Bk K *_ ok oAk

FLDVARNFHK KDAVLRLLDO MAAYKLNKFH FHLSDDEGWR |EIPGLPELT EVGGQRCHDL

SETRCLLPQL GSGPDNRSGG GYLTRDDYVA LVRYAAAHFYV E!{PEIDMPA HARAAVVTME
qokk kR ok ok * %k kK dok R,k kokeoliior okkololok ok

SETTCLLPQY GOGPD—VYG GFFSRGDYID 1IKYAQARQ! EVIPEIDMPA HARAAVVSME

ARYRRLHAAG REQEANAYRL LDPQDTSNLT TVQFYDRRSD LNPCVPGALN FASKVIREIA
dolok| | kKRR RRRRE dok sk bkl ok kkk |k k keiok, | K, ok Rk

ARYKKLHAAG KEQEANEFRL VDPTDTSNTT SVQFFNRGSY LNPCLDSSQR FVDKVIGEIA

AMHADAGAPL HIWHYGGDEA KNIFLGAGFQ PLNGTDPNKG RIDLAAGDKP WARSPACTAL
JAE Rk ok ook ook dokkok, LU E KRR kK | KRk ok K,k

QMHKEAGQP| KTWHFGGDEA KNIRLGAGYT DKAKPEPGKG {|DQSNEDKP WAKSQVCQTM

LORGEIKSID ELPTRFAQGY SAAVNANGID TMAAWQDGIK HANGPGDFST RHVMVSLWDT
Sk, kK K K Kk RKK Ok kokkokk k%, EX TR

IKEGKVADME HLPSYFGOEV SKLVKAHGID RWOAWGDGLK DAESSKAFAT SRVGVNFWDT
tFWGASDSAR DLSGKGYLTV LALPDYLYFD FPYTLNPRER GYYWGSHATD EYKVFSLAPE

LRk, ok k| dolok k| dokk K ok ook, ook ok obloolok |k ok skkokk KK
LYWGGFDSVN DWANKGYEVV VSNPDYVYMD FPYEVNPDER GYYWGTRFSD ERKVFSFAPD

NLPGNAEVMG DRDGNTFEVT GTGPAPRIEG MOGOAWGEVM RNDTFLEYMA YPRLLALAER
¥ Rpkkk, KRRk X Kok Kk %k koK dekk Rk k| bk

NMPONAETSY DRDGNHFNAK SDKPWPGAYG LSAQLWSETQ RTDPOMEYM| FPRALSVAER
AWHRADWELP YAAGVRYKRG DTHHVDTAAL GRDWAGFATL. LTQRELPKLD RAGVGYRKPT
kbR ok ok Rk Rk ok kk Rk Bk | dek ckk |k koklk bk Rk kk &
SWHRAGWEQD YRAGREYKGG ETHFVDTQAL EKDWLRFANI LGQRELAKLD KGGVAYRLPV
FTLTNP

PGARVAAGKL EANIALPGLG EYSTDGGKQ WORYDAKAKP AVSGEVQVRS VSPDGKRYSR

Fig. 3 Comparison of amino acid sequences deduced from the ccbl and chb genes.
First amino acid sequence; B. cepacia (ccbl)
Second amino acid sequence; S. marcescens. (chb)

Large dots (*) are identical, whereas small dots (.) are simitar among the sequence.
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[ 0.0081 Serratia marcescens. cb
0.0036
[~ 00000 Serratia marcescens. cb
0.4088 Burkholderia cepacia bocl
0.16807
0.4631 Pseudoalteromonas sp. 59 co
—0.0833
s (14878 Alteromonss sp. 0-7 tga
04080
e (13994 Aeromonas sp. 105-24. cc
03040
0.1460 Streptmyces plicatus, cc
= 0.2354
0.1442 Thermoviolaceus. cc
0.0076
0.1098 Trichoderma harzianum. exocc
s (). 6146
0.0490 Trichod: harzi [
[ 04025
0.3062 P licolor. co
—— 00719
b 00,3887 Arthrobacter sp. cb
pr 0.3470
= 0.5046 Porphyromonas gingivalis. cc
s 04769
b 0.6388 Candida eibicans. endcc
04340
[ 0.3083 Streptomyces cosficolor. psh
0.1848
L 04172 Pseudoalteromaonas sp. 9. co
e (1.7696
(e 0.2070 Vibrio furnissii. cc
0.3635
b———— (.2435 Vibrio parahsemolyticus. 6o
0.1456
I 0.0000 Akeromonas sp. HEXB ALTSO. cc
—— 04330
b 0.0026 Alteromonas sp. cc
0.1660
0.2727 — (.3878 Vibrio vulnificus cb
b 0.2847 Viibrio harveyi chb vibha. ch
0.0036
L 0.0196 Enterobacter sp. cc

Fig.4 Phylogenetic tree generated by high mobility group box of chitinases.
cc; chitinase, cb; chitobiase, exocc; exo-chitinase, endcc;
endo-chitinase, tga; transglycosylative enzyme,
psh; putative sugar hydrolase
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