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A highly efficient laccase-producing mushroom isolated from northeastern forest,
Thailand was identified as Lentinus polychrous by its morphology and spores and by
comparison of its internal transcribed spacer (ITS) rDNA gene sequence. The complete
cDNA encoding laccase (LP-Lac1) from this white rot fungus was amplified by RACE-PCR,
cloned and expressed in the culture supernatant of Pichia pastoris. The coding region
consisted of 1,560 bp and encodes a protein of 495 amino acids with a signal peptide of 24
amino acids. The deduced amino acid sequence of the matured protein (LP-Lac1 protein)
displayed high homology with laccase C (AAW28938.1) and laccase B (AAW28937.1) of
Trametes sp. 420 with 81% and 80% respectively. It also contained 4 copper-binding
conserved domains of typical laccase protein. The conserved domains of LP-Lac1 protein
were predicted and analyzed with Conserved Domain Database (CDD). It revealed that LP-
Lac1 protein contained typical conserved domains of multicopper oxidases. The calculated
molecular mass is 55.6 kDa and isoelectric point of 4.72. There are 5 Cys residues presence
in the deduced mature protein. Compared with other reported laccases, it can be concluded
that Cys-475 is a ligand to the type-1 copper domain. Cys-109 and Cys-510 form disulfide
bond, and Cys-141 and Cys-228 form the disulfide bond. Typical laccases are glycoproteins.
LP-Lac1 protein has 8 potential N-glycosylation sites (Asn-x-Ser/Thr), at positions 78, 203,
231, 274, 362, 366, 403 and 458 of the deduced protein. LP-Lac1 cDNA was cloned into
pPICZOB, and then expressed inP. pastoris GS115 strain under the
inducible AOX promoter. However, low production was obtained with the expression
construct containing laccase cDNA with its own signal and propeptide sequences. Further
study of expression condition require for increasing the recombinant laccase yield by addition

of laccase inducer, copper sulfate to the production medium and varying the temperatures.
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