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chiA AB041931 Sangon 1
chiB AF424979
1
Table 1  Primers and predicted amplification size
Gene Forward sequence 5'—3' Reverse sequence 5'—3' Amplification size/bp
chiA AAAGGATCCC AATTAAAATT CAACCTCCTT AATCTCGAGTA AATGTCCGA TTGATGAG 1400
chiB GGGGAATTCC TCCCATACCA ATCTTTCG GGGCTCGAGG TTATTGAGAT GTTTTTGATT TTTC 2300
1.2 15A3 1.6
15A3 NB NB + BLAST BDGP  SofiBerry-
2% 30C 72h  8000r/min Bprom
40°C 10min DNS 3 5- SignalP ExPaSy Smart ~ EMBL-EBI Clustalw
7
50°C pH6.0 1h 1pmol N-
NAG 3 2
8 2.1 15A3
1.3 15A3 chiA chiB 15A3
15A3 DNA 2 Br H14  B: 97241 NB
PCR chiA  chiB touchdown
PCR chiA 94°C 5min 94°C 1min 1
60°C ~ 54°C 1min 2°C 72°C 15A3
2.5min 4 30 72°C 10min
chiB 60°C ~ 54C Imin
8
chiA PCR 1%
2 U/mL
Table 2 The Chitinase activity of different strains in
1.4 PCR two kinds of medium U/mL
PCR Strains NB NB + chitin
pUCm-T E . coli XL- Br 15A3 1.628 1.959
Blue Bt H14 0.715 1.788
Bt 97241 0.943 2.409
1.5 E.coli 2.2 chiA chiB
PCR chiA  chiB
1.5.1 E. coli chiA
LB LB 1400bp chiB 2300bp
150r/min 72h pUCm-T
1.2 pUCm- chiA pUCm- chiB
1.5.2 E. GenBank Bt Bc
coli 1.5.1 8000r/min 4°C
20min ORF
85% 10 ~ 30min GenBank chiA
10000r/min 20min chiB EF103273  DQ 512474
1~2 50mmol/L. pH6.0 2.3 15A3 ChiA ChiB E.coli
4°C 3 ChiA ChiB E. coli XL-Blue
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Be 28 -9 AF510723 Bc CH AB041931
Be 6E1 AF275724 36kD
E . coli 97% 96%  93%
5 343bp
ChiA  ChiB CACAATTGTTGAGAAAATTATAGTCCCTTTACAAAAG
15A3 3 AAA G AATTTTCAG ATG
237bp i1 G
3 E.coli XL-Blue —35  TIGAGA -10  TTACAA
U/mL 14bp E. coli 6"
Table 3 Chitinase activity from three transfomants -35 TTGACA -10 TATAAT -35
of E. coli XL-Blue in two kinds of medium U/mL 1 - 10
'Transfomants LB LB + chitin SD AGGAG ATG 7
E . coli XL-Blue pUCm-T 0 0
E. coli XL-Blue pUCm-chiA 1.956 1.914 Bc.CH chiA SD
E . coli XL-Blue pUCm-chiB 1.950 1.754 ATG 8 9
E. coli SDS-PAGE 2.4.2 chiB 15A3
chiB ORF  2031bp 676
ChiA  36kDa 74 GkDa
ChiB 64kDa 1 GenBank 13 Bt
ChiB 70.6kD 70kD 6% ~
99 % Bt pakistani
CH  70.602kDa  ChiB 0%
E. coli 6kDa’  N. chiB 5 248bp
Mabuchi ChiB TTGTATTGAGAAAGTCTTTTTCAACTTAATAAAG
CGTTTA C ACTAAATCT ATG
\Ba 3 3 v TTGTATTGAGAAAGTATGTTTTAACTTAATAAAGCGT
Lot 3 R i TTACACTAA " +1
E TTGAGA  TTAATA  E. coli 6" -35
! * 34.3 - 10 chiB SD GAAAGG
L = ATG 4 -3 -10
b - 29.0 SD Bt kenyea chiA74 " B: pakistani
chiAT1 " Bt kurstaki chi255 " 3
..' 201 2.5
1 SDS-PAGE 2.5.1 ChiA Bt 15A3 ChiA
Fig.1 SDS-PAGE analysis of crude extracts from three transformants of GenBank ABMO05818
E . coli XL-Blue. M protein marker 1 E. coli XL-Blue pUCm-chiB Be 28 — 9 AAP47142 Be CH BABI16890 Be
2 E.coli XL-Blue pUCm-chiA 3 E. coli XL-Blue pUCm-T
6E1 AAK69033 NB% 97%  95%
2.4 Bt HD-1*
2.4.1 chiA 99 % Bt
15A3 chiA Be
1083bp  ORF 360 ChiA
36kDa 3 MeFpad e s TR A wEN ned] '/ journals. im. ac. cn



846 CHEN Yan-ling et al ./ Acta Microbiologica Sinica 2007 47 5
Bt HD-1 Bec  36kDa ChiA 36.3kDa
2 pl  5.97 N
AAP47142 Bt HD-1 ~ BAB 16890 1 Ala-Asp-Asp-Leu-Gly
Phe’ ~ Phe” 105 ~ 109
ABM05818 MLNKFKFFCCILVMFLLLPLSPFQAQA 27 SIGGQ 137 ~ 145 FDGIDIDLE
Bt HD-1 MLNRFKFFCCILVMFLLLPLSPFQAQA 27 18 14
AAP47142 MLNKFKFFCCILVMFLLLPLSPFQAQA 27 3 Bt Be 36kDa
BAB16890 MLNKFKFFCCILVMFLLLPLSPFQSQA 27
AAK69033 MLNKFKFICCTLVIFLLLPLAPFQAQA 27 Bt 15A3 ChiA
S R o D R R 36kDa
2 Bt Bc ChiA 70kDa M
Fig.2  Amino acid sequence alignment of signal peptide of ChiA from Bt ChiA
and Be. * show the identical amino acids  indicate largely conserved Ceos
amino acids.
ABMO5818  KIVLSIGGQNGVVLLPDNAAKDRFINSIQSLIDKYGEDGIDIDLESGIYLNGNDTNFKNP 160
Bt HD-1  KIVLSIGGQNGVVLLPDNAAKDRFINSIGSLIDKYGFDGIDIDLESGIYLNGNDINFKNP 160
AAP47142  KVVLSIGGQNGVVLLPDNAAKDRFINSIQSLIDKYGEDGIDIDLESGIYLNGNDTNFKNP 160
BAB16890  KVVL[STGGANGVVLLPDNASKQRFINSTQSLIDKYGEDGIDIDLEISGTYLNGNDTNFKNP 160
AAK69033  KVVL[STGGGNGVVLLPDNAAKQRRINSTGSLIDKYGFDGIDIDLESGTYLNGNDTNFKNP 160
*: b
3 Bt Bc ChiA
Fig.3 Amino acid sequence alignment of the catalytic domain of ChiA from Bt and Be.
2.5.2 ChiB toumanoffi 12
15A3 ChiB 34 Bt
Phe® ~ Tle”
Ala*-Asp® 487 ~ 559 1
14 Bt ChiB FLD Bacillus ~ Streptomyces
FLD a-
B FLD
70.6kDa N- Asp -Ser-Pro-Lys-Gln pl FLD
5.49 ChiB Il ! 15 B
3 ChiB  FLD W Tp Y Tyr
ChiB 135 ~ 243
203~211 9 4 ChiB C-
18 D CBD 587 ~ 629 43
Asp D Asp  E™ Glu 14 Bt ChiB
*  ChiB 14 Bt 70kDa Trp  Tyr
10 CBD ’
4 CBD
ChiB Bt morrisoni Bt Bacillus circulans WIL-12 ChiAl '
© PEMZFRHMEMARMATIKSHIES http://journals. im. ac.cn



chiA  chiB Vi 2007 47 5 847

ABFa7674 135 NFGELERLEA-—--VAFLRAYGFDGYDLDWE-———-FODEQNFTLLLGDYRENALN - 243

ABI232984 135 NIFRQLERLTA \-’SI-‘LRAYG@LDLDW} PLYKONFTLLLROVRMALN 213

AARTA0HT 135 MFGELERLEA \r'.‘il-‘l.lﬁ.-'\\"[_il-‘I)[_iAI}I.I)Iﬂ-] PENEGNEFTLLLEIRRSALY 2910
AARTO0G2 138 NFGRLERTRA-——=YAFLRAVGFDGYI DWE-———-PEDEQNFTILLGYRYAIN. 243

AAMSS400 147 NFGELERLEA-—--VAFLRAYGFDGYDLDWE-———-FODEQNFTLLLGDYRNALN - 255

S ochekaE R *: | *i
4 5 Bt ChiB
Fig.4  Alignment of the catalytic domain of ChiB from 5 strains of Bt. Sequence of the catalytic domain shown here are ABF57674 accession number
from Bt 15A3 ABJ55984 from Bt morrisoni AAR19091 from Bt toumanoffi AAR19092 from Bt alesti and AAM88400 from Bt israelensis .

The active site motif is boxed the different nucleotide is bolded and shaded. ellipses indicate identical amino acids
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Cloning expression and sequence analysis of chiA chiB
in Bacillus thuringiensis subsp. colmeri 15A3

CHEN Yan-ling"® LU Wei'~ CHEN Yue-hua™ XIAO Liang CAI Jun
Department of Microbiology  College of Life Sciences  Nankai University Tianjin Key Laboratory of Microbial Functional Genomics —Tianjin 300071  China

Abstract Two DNA fragments encoding chitinase A and B were amplified from total genomic DNA of Bacillus
thuringiensis subsp. colmeri 15A3  and then ligated with pUCm-T cloning vector. The recombinant plasmids pUCm-chiA
and pUCm-chiB were transformed into FEscherichia coli X1-Blue respectively. Both chiAd and chiB were successfully
expressed in K. coli with their natural promoters independent of any chitin. Additionally the expressed ChiA and ChiB
could be secreted from E. coli cells. It was proved that two chitinases were constitutively expressed in strain 15A3. The
nucleotide sequence of chid  GenBank Accession Number EF103273 with a length of 1426bp included an open
reading fram ORF of 1083 bp encoding for a protein of 360 amino acids . The deduced amino acid sequence showed
that the mature protein ChiA with a predicted molecular mass of 36kDa consisted of a single catalytic domain. The
nucleotide sequence of chiB GenBank Accession Number EF103273 with a length of 2279 bp included an ORF of
2031bp encoding for a protein of 676 amino acid residues . The deduced amino acid sequence showed that the mature
protein ChiB with a predicted molecular mass of 70.6kD was composed of three domains catalytic domain chitin-binding
domain and fibronectin type Ill-like domain. The comparison of their upstream sequences informed that there were
differences between putative promoters of chiA and chiB .

Keywords Bacillus thuringiensis ChiA ChiB constitutively expressed sequence analysis
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