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Cloning, expression and characterization of laccase
from Bacillus subtilis
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(College of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

Abstract: To express laccase cotA gene from Bacillus subtilis in Escherichia coli expression system,cotA gene
was cloned from Bacillus subtilis QM11 genome DNA by PCR. Plasmid pET22b containing cotA gene was
constructed and transferred into competent Escherichia coli BL21(DE3) and the expression of recombinant
protein was proved by SDS—-PAGE.The gene cotA contained 1542 nucleotides,comprising one open reading
frame encoding a polypeptide of 513 amino acids with 58 ku of relative molecular weight and predicted pl
value of 5.91 and there was no signal peptide in cotA. The secondary structure of cotA was mainly B-sheet
and random coil,B—sheet was 26.71% and random coil was 52.05%. There were twelve-site mutations between
the nucleotide sequence from Bacillus subtilis QM11 and cotA (NCBI GenBank:GQ184294.1) from Bacillus
subtilis,which could result in four amino acid substitution. The molecular weight of cotA gene protein was
estimated to be 54 ku by SDS-PAGE.

Key words: Bacillus subtilis;laccase;gene cloning;sequence analysis;construction of expression vector;induced
expression
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Fig.1  Electrophoresis of total DNA extracted from QM11 cotA
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Fig.2  Electrophoretic profile of PCR products of cotA
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vV Q H E R I Q N I R T L K L
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1321 TAT CAA G»’H AGC 1,('(‘ C\—\ TTG TCC T—\T ACC GGT CCG GCT GTC CCG CCG CCG CCA AGT GAA
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Fig.3 DNA sequence of cotA gene and deduced amino acid

sequence of cotA protein
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Fig4 Deduced secondary structure of cotA protein
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Fig.5 Deduced 3-D structure of cotA protein
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Fig.6  Identification of constructed plasmid
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Fig.7 SDS-PAGE profile of expressed products
FE: AR RIMAIPTCS S5 1: 5 F 1 W HURF: 2: 532 b HURE
3: 1553 WA BUFE: 4: 7534 b5 HURE; M: Protein Marker.
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