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TAGACGACATCGATTTTTTTTTTTTTTTTT-3"  GSP51
5'-CACCCGCCGATAGACAGCAGAACCTTG-3"  UPM
5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATC
AACGCAGAGT-3’ kit CH-ep5 5'-TC
GAATTCTCGTTGCATCTGCATACTATC-3" EcoR [
CH-ep3  5'-TTGCGGCCGCTCACTCTCCCGG
GAAGCCAGC-3' Not |
1.2 cDNA
1.2.1 RNA
Thermomyces lanuginosus 50°C 3d
RNA TRIzol

1.2.2 RT-PCR 1  cDNA RT
TaKaRa RT-PCR PCR
P11
N- YFVNWAI
P41
LMAYDYA
PCR 25ul. ¢cDNA
10ng/pL. 2pl 10 x Buffer 2.5pL. 10mmol/L. dANTP
2pl. 25mmol/L MgCl, 2pL Spmol/LL
2pl. Tag DNA 0.5pL. 5U/ul. ddH, O 12ul
PCR 94°C 3min 94°C 45s 49°C 455 72°C
Imin 30 72°C 10min PCR
1%
pGEM-Teasy Vector
DH5«a EcoR |
ABI377
1.2.3 3’'RACE
P3-1 P3-1 B26 PCR
94°C 3min 94°C Imin 55°C 1min 72°C 90s 30
72°C 10min PCR 1%

1.2.4 5'RACE Clotech SMART RACE
GSP51 GSP51  UPM kit PCR
Touchdown PCR 94°C 3min 72°C 3min
3 94°C Imin 68°C Imin 72°C Imin
3 94°C 1min 65°C 1min 72°C 1min

25 PCR 1%

1.3
1.3.1

c¢DNA CH-ep5  CH-ep3
5' EcoR1  Not 1
EcoR 1 Not I~ PCR
EcoR | Not |
pPICOK DNA chit
pPICOK
GS115 GS115
Amp LB
DNA PCR
1.3.2
pPICOK/chit  pPICOK
Sac | 5"A0X1
P . pastoris GS115
Invitrogen
MM  MD
30°C 2 ~4d MD/MM
1.3.3
25ml, BMGY 30°C 250r/min
24h ODg, 2~6
BMMY 0Dy, 1.0 30°C
250r/min 24h
0.5% 24h 10000 x g Smin
SDS-PAGE
1.4
1.4.1 SDS-PAGE
48h 72h 96h 120h 144h  168h
SDS-PAGE
1.4.2
DNS °
U 1 pmol
Bradford
7
1.4.3 pH pH
pH
pH 50°C
30min
1.4.4

100%

_ 30min ) )
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57.3% Candid albicans 29.9%
2 : o
Bacillus thuringiensis
2.1 chit cDNA Serratia marcescens 17.2%
16.1%
Thermomyces lanuginosus RNA S-GGW  DG-D-DWE
RT-PCR 600bp glycosylhydrolases 18
SMART D177 D179 E181
RACE 5'RACE  3'RACE
480bp  900bp 1 18
T/A 5'RACE  3'RACE 2.3
470bp  910bp RT-PCR 2.3.1 SDS-PAGE
3'RACE  5'RACE GS-CH-8
204bp  270bp 1500bp 48h 72h 96h 120h 144h  168h
GenBank DQ092332 SDS-PAGE
N S S T B N N mL
2H00— 6d
19(33: 2.26U/mL 0.36mg/ml.  SDS-
S00— PAGE 48kDa
230— chit
00—
1 PCR
Fig. 1 Electrophoresis pattems of PCR product from thermostable L 2 3 45 6 7 M
chitinase gene — 7
M. DNA marker DI2000 1. RT-PCR product 2.Recombinant plasmid o s
of RI-PCR digested by EcoR I 3.3 RACE-PCR product 4.3’ BRDI—> o e ——
Recombinant plasmid digested by EcoR I 5.5'RACE-PCR product 6. . E =
5'Recombinant plasmid digested by EcoR | . “:; ;,
chit cDNA 2 SDS-PAGE
1500bp 1326bp 49 ~ 1377bp Fig.2 SDS-PAGE analysis of recombinant chitinase from GS-CH-8 strain
ORF 442 1.48h 2.72h 3. 96h 4. 120h 5.144h 6.168h 7.Negative control
49kDa N GS115/pPICO9Kafter 168h M. Molecular weight marker.
N 2.3.2 pH pH
46kDa SDS-PAGE pH
48kDa pH 5.5
chit 5.6 pH 50C
30min pH2.0 ~ 6.0
N- Thermomyces lanuginosus pH
2.2 2.0 70% 3
chit 18
Chit 2.3.3
Aspergillus 30°C ~ 80°C
fumigatus Metarhizium anisopliae
Trichoderma harzianum Coniothyrium 60°C 55°C 30min
minitans 56.6% 45.2% 46.3%

65°C 30min .~ 70%
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Fig.3  The optimum reaction pH value and temperature of recombinant

chitinase
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¢DNA cloning and expression of thermostable chitinase from
thermophilic fungus Thermomyces lanuginosus

GUO Run-fang' > LI Duo-chuan'"
' Department of Environmental Biology ~Shandong Agricultural University Tai' an 271018 China
% Department of Bioengineering ~Hebei Agricultural University —Baoding 071000 China

Abstract A chitinase-encoding gene from Thermomyces lanuginosus was cloned by Rapid Amplification of ¢cDNA Ends
RACE using degenerated oligonucleotide primers designed from N-terminal amino acid sequence and the conserved
amino acid sequence. The cloned full-length ¢cDNA named chit 1500bp in size contained an OFR with 442 amino
acids. The gene chit has been registered in GenBank with accession number DQ092332. The alignment results of
putative amino acids sequence showed the catalytic domain of chit was high homology with the catalytic domains of the
other chitinases in family-18  contained 2 conserved motifs related with catalytic activity of chitinase. The recombinant
plasmid was generated by inserting the ORF of mature protein Chit into expression vector pPICOK and transformed into
Pichia pastoris GS115. The recombinant chitinase was secreted successfully with the expression level of 0.36mg/mL and
its activity could reach to 2.261U/mL after methanol induction 6d. The recombinant chitinase exhibited optimum catalytic
activity at pH 5.5 and 60°C . The enzyme was stable at 50°C and the half life time at 65°C was 40min.
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