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Abstract In this study, we designed pair of primers, which based on the mRNA sequences of chitinase
gene of bean collected in GenBank, to amplify this gene in the genome of Wuchang bean by PCR. We got
a DNA fragment of about 1. 1kb, which was named Bchi, then we cloned this DNA fragment in pUCI8
vector. By sequencing, we found that this fragment was 1088bp and had a ORF of 981bp, which had no
introns. This sequence encoded 327 amino acids, whose product had the structure trait of Class la chiti-
nase: There was a signal peptide of 26 amino acids on the N end followed by chitin — binding domain of
41 amino acids and highly conservative catalytic region of 249 amino acid ;on the C end , there was VTP
of 11 amino acids. The homogeneity in structure and sequence showed that this DNA fragment was the

gene of Class la chitinase of bean, which was registered in GenBank , the accession number .
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AY357300. We put this gene into the prokaryote express vector of pQE — 30 and made it express in

EcoliM15 by IPTG inducing. At last, we got a protein of 35kD, which was identical to the prediction

product of this gene, and this showed that Bchi gene was a functional one, which could express in E. co-

li.
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925bp

1:\ = EcoT14 1 marker 2 ~7 :PCR product Bchi
K1 PCR ™Y 1. 0% SUIEEEEIC AL Ik 7347
Fig. 1 1.0% Agarose gel electrophoresis
analysis of PCR product

1:\ = EcoT14 I marker 2 ~5;pUC18 + Bchi( white spot)
6 :pUC18(blue spot)
K2 SR pUC - Behi RYBGEY)4EE
Fig.2 Identification of recombinant plasmid pUC - Bchi
by restriction enzyme Sacl + BamHI
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(21.3% ) .330bp (30.3% ) .276bp (25. 4% ) ,250bp
(23.0% ) , £ Tbp 4L A 4G % 41 ATG, 1 988bp
WAL AL ST TGA, 75 1008bp Al 1082bp Kb 2547
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ZERE R N = g B — A 26 DEER(E T
JIk, e g K PR R IR R 18 AN, 2 i 69% , 5 5 Ik
BIYILTE Gy — By ZI), 55 JLT J5 i B4 240 i 5 £
AR TG R DI BR s S 2w 3 8 LA
B2 (Cys) K 41 DEIERRAILT g & X804
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Fig.3  Nucleotide and deduced amino acid sequences of the bean chitinase gene Bchi

(1)N - terminal signal region

AGAGAAATGAAGAAGAATAGGATGATGATTATGATATGCAGTGTAGGAGTGGTGTGGATG
MK KNRMMTIMTICS VGV VWM
(1
CTGTTAGTTGGAGGAAGCTACGGAGAGCAGTGTGGAAGGCAAGCAGGAGGTGCACTCTGC
LLVGGSYGEZ @QCGTRQAGGATLC
(2)
CCAGGGGGCAACTGTTGCAGCCAGTTCGGGTGGTGCGGCTCCACCACTGACTACTGCGGC
P GGNICCSQFGWCGSTTDYCG
AAGGATTGCCAGAGCCAGTGCGGGGGACCGTCTCCTGCTCCTACTGATCTCAGCGCCCTC
KDCQSQCGGPSPAPTUDLSATL
ATATCCAGGTCCACCTTCGACCAGGTGCTCAAACATCGCAACGACGGAGTATGCCCAGCC
I SRSTFDA VLI KUHRNDGVCUPA
AAAGGCTTCTACACCTACGATGCCTTCATCGCCGCCGCCAAGGCTTACCCCAGCTTCGGA
K G FYTYDAFTIAAAKAYZPSTFG
AACACCGGAGACACGGCCACTCGCAAGAGGGAGATTGCGGCCTTCTTGGGGCAAACGTCT
NTGDTATIRI KT RETAAFILGA QT S
CACGAAACAACCGGGGGATGGGCCACTGCGCCCGACGGACCATACGCATGGGGATACTGC
HETTSGGWATAPDGPYAWGYC
TTCGTGAGGGAGCGGAACCCCAGTGCGTACTGCTCCGCCACTCCCCAATTCCCCTGCGCC
F VREIRNPSAYCSATUPAQFUPTCA
(3
CCTGGGCAGCAGTACTACGGCAGGGGTCCCATCCAGATATCCTGGAACTACAACTATGGT
PGQQYYGRGPTIQTISWNYNYG
CAGTGCGGAAGGGCCATTGGGGTTGACTTGCTCAACAAACCTGATCTAGTCGCCACTGAC
Q CGRAIGVDLTLNIKZPDTLVATD
TCTGTCATCTCCTTCAAGTCCGCCCTCTGGTTCTGGATGACCGCACAGTCCCCCAAACCT
s vIiISFZKSALWFWMTAA® QSPKP
TCCTCCCACGACGTCATCACCTCTCGATGGACCCCCTCCTCTGCCGACGTCGCCGCCCGC
S SHDVITSIRWT®PSSADVAAR
CGGCTTCCCGGCTACGGCACTGTGACGAACATCATCAACGGAGGCCTGGAGTGCGGGCGA
RLPGYGTVTNTITINSGS®GTLTETCSGHTR
GGACAGGACAGCAGGGTTCAAGACCGCATCGGATTCTTCAAGAGATACTGTGATCTGCTT
G QDSRVQDIRTIGFTFIKTI RYTCDTLL
GGAGTTGGTTATGGCAACAACCTTGACTGCTACTCTCAGACTCCATTTGGAAATTCACTC
GV GYGNNLDTCYSQT®PTFGNSTL

TTCCTCTCTGACCTTGTCACCTCTCAGTGACACTGCCATCCCATCAGAATAAATAAACTC

F L SDLVTS Q * (5)
4>
ATAAATCTGTGTTTCCCTTTCTGATCACAACTTTCCAATAACACTTTTCCCACCATCTAT
CAATAAAT
6

ST LT REHEI Behi BHRRIT 91 KA 5 1 L ALRR 51

FEHNFF E B GenBank 5%, %5850 AY357300,
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Tablel ~ Alignment of nucleotide and amino acid sequence
homologies of Bchi and other plant chitinase in GenBank

T

Phaseolus Phaseolus — Vigna Pisum  Medicago ~ Oryza

vulgaris  vulgaris sesquipedalis  sativum sativa sativa

GenBank
HRE M13968 AJ297395 AF307511 137876 083592 DI16223D
P06215 CAB97002 AAG23965 AAA75196 AAB41325 BAA03751

Accession
No. in GenBank

Y Behi %112
FHIREZE  98.3%  94.6% 89% 82% 85% 80%
Homology (% )

5 Behi R
FHIRJER  97.6%  90.8% 87% 75% 75% 67%
Homology (% )
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WA EE Y A% R IB F AL R pQE — Behi % A3
KTE £ OE. ColiM15 v 37 C 152 & 0Dy, &
0.6 B, InAMAHEE 1.0 mM [y IPTG,37 CifS
3 hJ5, 1] SDS - PAGE B LUKk A U 3K 7247 , 45
13350 F 12 0 35kD (R4 547 , SHENN Y Behi Jhi
fith 2 1 BT 7 ) B o1 - 1 R BOM [R] 5 g S R
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TR Behi TE RAFFRE TS5 T E# 255 (K
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. ~— 97.4kD
b -— 66.2kD
== ..
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B = 31D

1. Protein marker

2. Ecoli. M15 containing PQE - 30, after induced by IPTG

3. Ecoli. M15 containing PQE — Behi before induced by TPTG

4. Ecoli. M15 containing PQE — Bchi after induced by IPTG

the(— ) indicate the expressed objeetive protein.

K4 Behi 3L 5914 SDS - PAGE 4347
Fig.4 SDS - PAGE analysis of expression product of Behi
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