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Abstract: A partial sequence of a Chitinase gene (CHI) was obtained from a random clone in Polygonum
sibiricum SSH library and the CHI was isolated from P. sibiricumleaves by using rapid amplification of cDNA
end (RACE) technology. The acquired gene was 1017 bp in full length, including an open reading frame (ORF)
of 810 bp which encoded 270 amino acids. Sequence analysis suggested that the protein (PsCHI1) existed as a
precursor which comprised an amino-terminal (N-terminal) signal peptideof 22 amino acids, a cysteine-rich
chitin-binding domain (CBD) of 35 amino acids, a variable hinge domain (VHD) of 14 amino acids, and a
catalytic domain of 199 amino acids. The mature protein without signal peptide was positive charged and
showed slightly highly basic. The deduced amino acid sequence showed 53%—69% homology with class IV
CHI, and low homology with class I and class II CHI from selected plants. Therefore, it was identified as a
typical plant class IV CHI. A homology model based on the structure of a class I chitinase from rice (Oryza
sativa L. Japonica) was constructed, the analysis suggested that PSCHI1 enzyme recognized an even shorter
segment of the substrate than class I or II enzymes. On the basis of known structure and function of plant CHI,
we explained that PSCHI1 could attack against pathogen cell walls. As result, PsCHI1 was possibly involved in
antimicrobial activity.

Key words: Polygonum sibiricum; CHI; RACE; GPI anchor

(
) CHI
(chitinase CHI EC3.2.1.14) (Nielsen  1993)
25~35 kDa (Grison  1996)
B(l-4)
N- 2008-05-04 2008-05-06
(GB06B303)

(Collinge 1993) . .
* E-mail liuguanjun2003@126.com Tel 0451-
CHI B-1,3- 82190607-13



44

3 2008 6 4717

CHI
Sticklen 1994)
CHI (Pasonen  2004)
1996) CHI

(Graham

(Grison

CHI

CHI
CHI
CHI class I~class V
(Meins  1994) CHI
CHI
CHI
( 1993)
NaHCO,
EST (GenBank
PsCHI1

ES599907)

RACE cDNA

(Polygonum sibiricum Laxm.)
XBLYL-027

Escherichia coli TOP10 ( )
pGEM®-T (Promega ) DNA
DL2000 dNTP RNase A Taq DNA
Taq Plus DNA ( ) IPTG
X-gal
Revert Aid™ First Strand cDNA Synthesis Kit
BD Smart™ RACE

cDNA Amplification Kit BD Biosciences
T4 DNA Promega
EDTA DEPC MOPS
SDS Tris Sigma RNA

(2003)

RNA
(2002) 0.8% RNA
RNA
260 280 nm RNA
SMART™ RACE ¢cDNA Amplication Kit
lug  RNA S RACE  (5'

RACE-Ready-cDNA 5'rrcDNA)  3'RACE
(3' RACE-Ready-cDNA 3' rrcDNA)
3' RACE
5' CCTGTTTATTGGAACTACAAC-
TATGG 3' UPM ( RACE )
3' rrcDNA PCR
(Smart™ RACE cDNA Amplification Kit BD Biosciences)
94 3 min
94 30s 60 30s 72 1 min 35
72 8 min

CHI-S

PCR

3' RACE
NCBI blastX PsCHI1 3'
3 CHI-A1 (
) CHI-A2 ( )
¢cDNA CHI-Al 5' TCAAGTAC-
GATGATAATAATACATTCCAC 3' CHI-A2
5'GAGCACAGAACACATCTTATTCAAGTACG

3 5' rrcDNA CHI-
Al UPM 1 PCR
94 3 min 94 30s 52
30s 72 1 min 35
72 8 min 0.5 uL
CHI-A2 NUP( RACE )
2 PCR
94 3 min 94 30s 60 30s
72 1 min 35
2 PCR
Amp*
PCR



478 44

3 2008 6

BioEdit CAP (contig assembly program)
ORF
nih.gov/gorf/gorf.html )

ORF)

(http://www.ncbi.nlm.
(open
BioEdit 13
Local Blast
ClustalW Mutiple alignment

reading frame
CHI

Treeview 1.6.6
BioEdit KytelDoolittle
Scale Mean Hydrophobicity profile
ProtParam (http://au.expasy.org/tools/
protparam.html)
BlastP (http://www.ncbi.nlm.nih.
Profile

(http://au.

gov/BLASTY/)
search Scan prosite  Motif Scan
expasy.org/prosite)

SignalP 3.0 (http://www.cbs.dtu.dk/services/
SignalP)
TargetP 1.1 (http://www.cbs.dtu.dk/services/TargetP)

TMHMM 2.0 (http://www.cbs.

dtu.dk/services/ TMHMMY/)
big-PI Plant Predictor (http://mendel.imp.ac.at/sat/gpi/
GPI

Swiss-Model (http://www.expasy.org/

plant_server.html)

swissmod/SWISS-MODEL.html) MolMol
PsCHI1
1 RNA
RNA cDNA
RNA
RNase Dnasel DNA
1% RNA
1 28SrRNA  18S rRNA
2:1 RNA
RNA (OD,/OD,g 1.8~
2.0) RACE
2 PsCHI1 3' RACE
cDNA
SSH 129 bp PsCHI1
CHI-S 3' RACE
PsCHI1 3 1 500 bp
DNA ( 2 PsCHI1 3’

285—

185—

1 RNA

Fig.1 Total RNA extracted from P. sibiricum
1 2 2

RNA

M 1
2 PsCHI1 3'RACE
Fig.2 The 3' RACE product of PSCHI1 cDNA
M DL2000 1 3'" RACE
3'RACE
CHI-A1  CHI-A2 5'RACE
PsCHI1 (Nested) PCR
1 950 bp DNA ( 3
ORF PsCHI1
3 PsCHI1
3'RACE 5'RACE
PolyA cDNA 1017 bp
ORF 5 15bp 3' 192
bp ORF 810 bp 270 ( 4

SignalP 3.0 ProtParam

ScanProfile
PsCHI 1 (PsCHI1)

(chitin-binding

domain CBD)

domain VHD)

(variable hinge
(catalytic domain CD)



44 3 2008 6 479
C
(IEP) 8.5 (MW) 28.7kDa
2000 b N 1~22
1o g 22 (Ala) 23 (Gln)
— 500 bp
— 250 bp
— 100 bp
1 " Gln class IV
3 PsCHI1 5'RACE IEP 8.3
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M DL2000 1 5' RACE PSCHI1  GIn23~Ser57 CBD
1 CAC AAT CAA TCA ACC @ GCT CTC AAC AAA AAC CTC CTC CCT CTC GCT CTC CTC CTC GTC 60
1 Met Ala Leu Asn Lys Asn Leu Leu Pro Leu Ala Leu Leu Leu Val 15
61 CTA GCC ACC TCC GCC GTG GCC CAA AAC TGC GGG TGC ACC GGC AAC AAC TGC TGC AGC AAR 120
16 Leu Ala Thr Ser Ala Val Ala Gln Asn Cys Gly Cys Thr Gly Asn Asn Cys Cys Ser Lys 35
121 TTC GGA TAC TGT GGC ACC GGT GGC GAC TAC TGT GGC GCA GGC TGC CAA CAA GGC CCT TGC 180
36 Phe Gly Tyr Cys Gly Thr Gly Gly Asp Tyr Cys Gly Ala Gly Cys Gln Gln Gly Pro Cys 55
181 TAC TCT AAT GGC GGT AGT AGT AGC GAC TCC GGC GGG TCC GTG GCG TCG GTC GTG ACC GAT 240
56 Tyr Ser Asn Gly Gly Ser Ser Ser Asp Ser Gly Gly Ser Val Ala Ser Val Val Thr Asp 75
241 TCT TTC TTC AAT GCA ATC ATT AAC CAG GCT GCC TCT AGC TGC GCC GGA AAG AGC TTC TAC 300
76 Ser Phe Phe Asn Ala Ile Ile Asn Gln Ala Ala Ser Ser Cys Ala Gly Lys Ser Phe Tyr 95
301 ACT CGA TCG GCG TTC CTA AAC GCC GCC AGA TGG TAC CCG AGT TTT GGG ACC ACC GGC GCC 360
96 Thr Arg Ser Ala Phe Leu Asn Ala Ala Arg Trp Tyr Pro Ser Phe Gly Thr Thr Gly Ala 115
361 TCC GAT GTA CAA AAG AGG GAG ATC GCC GCC TTC TTT GCT CAT GTT ACC CAT GAG TCC GGA 420
116 Ser Asp Val Gln Lys Arg Glu Ile Ala Ala Phe Phe Ala His Val Thr His Glu Ser Gly 135
421 TAC TTT TGC TAC AAA GAG GAG ATA AAC GGA GCA TCA CAC AAC TAC TGC CARNGCANAGCNACE 480
136 Tyr Phe Cys Glu Glu Ile Asn Gly Ala Ser His Asn Tyr Cys Gln Ala Ser Thr 155
481 i - 540
156 Gln Trp Pro Cys Asn Pro Asn Lys Lys Tyr Phe Gly Arg Gly Pro Leu Gln Ile Ser Trp 175
541 600
176 Asn Tyr Asn Tyr Gly Pro Ala Gly Arg Asp Ile Gly Phe Asp Gly Leu Asn Ser Pro Glu 195
601 ACA GTA GCC AAC GAC CCC GTC GTC GCC TTC AAG ACC GCC TTC TGG TTC TGG AAG AAC AAC 660
196 Thr Val Ala Asn Asp Pro Val Val Ala Phe Lys Thr Ala Phe Trp Fhe Trp Lys Asn Asn 215
661 GTC CAC TCC ATC ATC ACC GGT GGC CGG GGA TTC GGG GCC ACC ATC CGA GCC ATC AAC AGT 720
216 Val His Ser Ile Ile Thr Gly Gly Arg Gly Phe Gly Ala Thr Ile Arg Ala Ile Asn Ser 235
721 ATT GAAR TGC AAT GGC GGG AAC ACT CTA GCT GTG AAT GCA AGA GTC AGT CTC TAC CAG ARG 780
236 TIle Glu Cys Asn Gly Gly Asn Thr Leu Ala Val Asn Ala Arg Val Ser Leu Tyr Gln Lys 255
781 TAT TGT CAA CAG CTT GGT GTT AAC CCT GGT GCC AAC CTC TCT TGC TAA TTT ATA TAC CAC 840
256 Tyr Cys Gln Gln Leu Gly Val Asn Pro Gly Ala Asn Leu Ser Cys End 270
841 AAT TGC AAG CTG AAA AAA AAT ATT AAA ATA AGC TGA AGA GAA AGT CCT TGA AGA TCT TCT S00
901 TTT TCA CCA CTG AARA TTA CAG TAC TAA TTA GTG GAA TGT ATT ATT ATC ATC GTA CTT GAA 960
961 ATC TCT AGA GGEA TCC CCG GGT ACC GAG CTC GAA TTC GTA ATC ATG TCA TTG TTT CCC 1017
4 PsCHI1 cDNA
Fig.4 Nucleotide and deduced amino acid sequences of PSCHI1 cDNA from P. sibiricum
22 CBD VHD CD
SSH 129 bp PsCHI1 (529~554 bp) CHI-S
3' RACE 950~978 bp  931~959 bp CHI-A1 CHI-A2

End
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