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cDNA E. coli
1.1.2
DNA
Saccharomyces cerevisiae Omega
Invitrogen AMV Takara
Glucosamine Chitotriose
1.1 85% Sigma
1.1.1 F. solani 0114
S. cerevisiae N-27 2n 1.2 PCR
E. coli BI21 DE3 FE. coli DH5a F. solani 0114
E. coli BL21 DE3 cDNA EU267671 PCR
E. coli DH5a 1
1 PCR
Table 1 PCR primers used in this study
Primers Sequence 5’3’ Objective
P1 ATGCGCGACGTTCCGGCCAAT Clone the chitosanase ¢cDNA from total mRNA of F. solani 0114
P2 GGTGGAGGCGAGCACTTGCCGTTGGT
EP1 CAGCCATATGCGCGACGTTCCGGCCAATGTCAAGAGC Express the chitosanase ¢cDNA in Ecoli DE3
EP2 CAGTGGATCCTCATGGAGGCGAGCACTTGCCGTTGGT
SP1 CATTGGATCCATGAAGTTCGCATACTCCCTCTTGCTTCC Fuse the INULA signal sequence to the chitosanase ¢cDNA and
ATTGGCAGGAGTCAGT express in S. cerevisiae N-27
SP2 GCTCTTGACATTGGCCGGAACGTCGCGTCTCTTGTAATTGATCA
CTGAAGCACTGACTCCT

SP3 CAGTAGATCTGGTGGAGGCGAGCACTTGCCGTTGGT

Solid underlines indicate the complementary sequences between SP1 and SP2. Double underline indicates the complementary sequence with the csn ¢cDNA.

1.3
Liu" .
25C 65 h 6 DNA
RNA Garber®  Ehrenshaft ’
1.4 cDNA E. coli
P1 P2 F. solani 0114
RNA PCR RT-PCR
csn cDNA
PMD-20T
csn cDNA EP1
EP2 N 19 csn
ORF Nde I  BamH |
pET-15b E. coli BL21 DE3
LB 37C
5% 0.5 mmol/L
IPTG 5 h 8000 r/min
A 8 mol/L

50 mol/LL Tris-HCI 200 mmol/LL. NaCl 0.1 mmol/L
PMSF 1 mmol/L - pH 8.0

Ni-NTA
B
4 mol/L, 50 mmol/L. Tris-HCl pH 7.5
4 h C 2 mol/LL 50 mmol/L
pH 6.5 12 h D 1 mol/LL 50 mmol/L,
pH 5.6 12 h 50 mmol/L
pH 5.6 12 h
1.5
Shimosaka " 85%
1 mg/ml.
0.5 mL 1 mL. 0.2 mol/LL
pH5.6 0.5 mL 37C 15 min DNS
1 U 1 pmol
Lowry "
1/V 1/S 0.1 ~
0.5 mg/mL
1.6
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50°C 4 h INUIA ¢
HPLC TLC " HPLC SP1  SP2 1 PCR
TSK-G3000pw cDNA 1-A
pYMIKP " pYMIKP-
Glucosamine csn 1-B LiAc "
Chitotriose N-27 G418 30 mg/mL YPED
1.7

K. marxianus
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' 1 INU1A A pYMIKP-csn B
Fig.1 The fusion of INUIA signal sequence to csn A and physical map of the the yeast expression vector pYMIKP-csn B .
2.2 E. coli
2 cDNA EP1  EP2
2.1 F. solani 0114 cDNA 1 cDNA
F. solani 0114 pET-15b E. coli BL21
DNA GenBank EU267671 DE3 IPTG
P1 P2 SDS-PAGE
1 6 E. coli
65 RNA RT-PCR data not shown 8 mol/L
cDNA
903 bp 300 SDS-PAGE 30 kDa 2
GenBank EU263917 2.5+0.1 U/mg
GenBank F. solami 2.3 pH

D85388 AB090326
8%  92% pH 3
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Fig.2  Analysis of the purified protein by SDS-PAGE. Lane M  protein

marker. Lane 1 purified protein.
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pH 5.6 50C
F. solani 0114
pH 5.4
50°C °
F. solani f. sp. Phaseoli
D85388 F. solani f. sp.
Phaseoli 40°C 50C
0 Km  Vmax
4 85% Sigma
Km 0.063 mg/ml. Vmax = 126.58
pmol/ ml: min
2.4 HPLC
HPLC
1.8 kDa 78.9% 5
2~10
2.5
pYMIKP- csn
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Fig.3 Influence of pH A and temperature B on chitosanase activity.
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Fig.4  Kinetic analysis of the purified chitosanase.
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Fig.5 HPLC analysis of the enzymatic hydrolysates.
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50.2 mU/mL F. solani 0114 76.4 mU/mL

N-27C F. solani 0114 F. solani f. sp.
72 h N-27C Phaseoli F. solani f. sp.
F. solani 0114 2 Phaseoli 40°C 50C
N-27C 10 F. solani 0114
pH TLC 50°C 4 h
F. solani 0114 89%
6

2 N-27C  F. solani 0114
Table 2 Comparison of fermentation performance between N-27C and F'.
solani 0114

Fermentation ~ Chitosanase  Chitosanase synthesis

Strains
time/h yield/ mU/mL rate/ U/L: h
N-27C 36 50.2+3.4 1.4+£0.2 GRAS
F. solani 0114 72 76.4+5.0 1.1£0.1
INU1A
7 INUIA
N-27
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Characterization of a chitosanase from Fusarium solani and its expression in an
industrial strain of Saccharomyces cerevisiae

Huaiwei Liu Xiaoming Bao”
State Key Laboratory of Microbial Technology Shandong University Jinan 250100 China

Abstract Objective To investigate the biochemical characteristics of the chitosanase from Fusarium solani and its application
in chitooligosaccharides production and express the chitosanase gene c¢sn in a Saccharomyces cerevisiae industrial strain.
Methods The chitosanase ¢cDNA EU263917 was amplified by reverse transcription-mediated PCR  RT-PCR . A His-
chitosanase fusion protein was expressed in E. coli DE3. This protein was purified and characterized. Thin-layer
chromatography TLC and high performance liquid chromatography HPLC were used to analyze the hydrolysates of this
enzyme when it acted on 85% deacetylated chitosan. In addition the csn ¢cDNA was also fused to the inulinase INUIA signal
sequence from Kluyveromyces marxianus. The fusion sequence was transferred into S. cerevisiae industrial strain N-27.
Results The purified chitosanase had a specific activity of 2.5 U/mg. The enzyme showed the maximum activity at 50°C
which was different from the first reported chitosanase that from F. solani f. sp. Phaseoli. TLC and HPLC results indicated that
most of the hydrolysis products were chitooligosaccharides with a polymerization below 10 and no monomers were detected.
Furthermore chitosanase activity was detected in the culture medium of the recombinant S. cerevisiae cultures and the volume
activity reached 50.2 mU/mL. This result indicated that the recombinant protein was secretively expressed in S. cerevisiae .
Conclusion The chitosanase from F'. solani 0114 is an endochitosanase. Because of its special characteristics this enzyme is
very useful in chitooligosaccharides production and the construction of recombinant S. cerevisiae made a step towards the large-
scale production of this enzyme.
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