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Cloning and Expression of a Novel Chitinase Gene and the
Analysis of Its Hydrolysis Products
XIAO Jing-Hui LIMei-Yu SUN Miao WANG Xiao-Hui"
(College of Life Science and Technology, Dalian University, Dalian, Liaoning 116622, China)

Abstract: [Objective] A novel chitinase gene was cloned from the genomic DNA of psychrophilic
bacterium, Pseudoalteromonas sp. DL-6 and heterologously expressed in Escherichia coli
BL21(DE3). The recombinant protein was purified and the enzymatic hydrolysates were analyzed.
[Methods] The chitinase gene, chid, was amplified from Pseudoalteromonas sp. DL-6 by using a
PCR protocol, linked to pET28a, and finally expressed in E. coli BL21(DE3). The molecular weight
and purity were determined by SDS-PAGE, and enzymatic activity was detected by
4-methylumbelliferyl-B-D-N,N’-diacetylchitobioside (4MU-(GIcNAc);). The hydrolysis products
were identified by electrospray ionisation mass spectrometry (ESI-MS). [Results] The chid
(GenBank: KF234015) was efficiently expressed in E. coli BL21(DE3), and the total activity of
purified ChiA was 168.68 U using Ni-NTA resin. ESI-MS analysis showed that the hydrolysis
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products of 1% colloidal chitin after ChiA digestion consisted of a series of chitin oligomers.
[Conclusion] The research provided a reference for endo-type ChiA used in the food, pharmaceutical

and agricultural industry.
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Table 1 Primers used in this study
Primer name Primer sequence (5'—3") Use
chid-F ATGAGCTCACGKAAAATAATAAMAAATGCC
chiA-R TTACAGGCTACAACTTAARSTCCAATC
chiAF CCCGGATCCGTCAACTGATTGCAGTACATTAACG chid BamH |
chiAR CCGCTCGAGCAGGCTACAACTTAAAGTCCAATCTG chid Xho |
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Figure 1 Argarose gel electrophoresis of the chiA gene
Note: M: 2 DNA/Hind 111 marker; 1: The PCR products of the chid
gene.
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Figure 3 The inducible expression of the recombinant
ChiA

Note: M: PageRuler Prestained Protein Ladder; 1: Cell extract of
strain E. coli BL21(DE3)/pET28a without IPTG; 2: Cell extract of
strain E. coli BL21(DE3)/pET28a-chi4 with IPTG; 3: Cell extract
of strain E. coli BL21(DE3)/pET28a-chiA; 4: Soluble fractions of
cell extract of strain E. coli BL21(DE3)/pET28a-chiA; 5: Insoluble
fractions of cell extract of strain E. coli BL21(DE3)/pET28a-chiA;
6: Cell extract of strain E. coli BL21(DE3)/pET28a; 7: Soluble
fractions of cell extract of strain E. coli BL21(DE3)/pET28a; 8:

Insoluble fractions of cell extract of strain E. coli
BL21(DE3)/pET28a.
Ni -NTA (
4) ChiA 33.74 mg
42.17 U/mg 168.68 U
63.25% 732( 2)
2.2 [EREFEHSR
ESI-MS ChiA
ChiA 5
m/z 244 447/463 650 852/871
2-5
[(GleNAc),-o-H,O+Na/K/H]  ChiA
(m/z 447)
100% (m/z 650)
30% (m/z 852) 50%

kb M 1 2 3 4 5 6 7 8 9

B4 FELH/LTREE ChiA Mo BE4EL

Figure 4 Purification of the recomninant ChiA

Note: M: PageRuler Prestained Protein Ladder; 1: Soluble fractions
of cell extract of strain E. coli BL21(DE3)/ pET28a-chid; 2:
Fractions that flowed through Ni-NTA resin; 3: Wash with bind
buffer; 4: Wash with 20 mmol/L imidazole; 5: Wash with 40
mmol/L; 6: Elution with 60 mmol/L imidazole imidazole; 7:
Elution with 120 mmol/L imidazole; 8: Elution with 150 mmol/L
imidazole; 9: Elution with 300 mmol/L imidazole.

ChiA 18
3 wie
ChiA
ChtBD3 PKD Watanabe
(7 ChtBD3
ChtBD3
Orikoshi ['®
Alteromonas sp. strain O-7 A N
PKD

%2 E4H ChiA BY4 L

Table 2 Purification summary of the recombinant ChiA

Purification procedure ~ Total protein quantity (mg)  Total activity (U)  Specific activity (U/mg)  Purification fold  Yield (%)
46.31 266.70 5.76 1.00 100

Cell extract

Ni-NTA 33.74 168.68 42.17 7.32 63.25

Column of Ni-NTA
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Figure 5 ESI-MS spectra of the ChiA hydrolysis products of colloidal chitin
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