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Screening of novel laccases degrading the environmental pollutants
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Abstract. Several laccase isoforms showing the different enzymatic property were obtained from the culture
fluid of some species of white-rot fungus, Trametes versicolor, T. cervina, T. conchifer and T. elegans. Each
strain produced two kinds of laccases in the culture, one of which passed through the ion-exchange DEAE-
Sepharose column at pH 5.0 (fraction A) and the other adsorbed the column (fraction B). Using 2, 2’-azinobis
(3-ethylbenzothiazoline-6-sulfonate) (ABTS) as the substrate for laccase, the enzymatic property such as the
optimum pH, the optimum temperature or the thermostability was investigated. As a result, every laccase from
each strain had the higher activity in the acidic range, pH 3.8-4.4, and at the higher temperature, 60 ‘C ~ 80 €.
Every laccase except the fraction B from 7. conchifer and T. elegans showed the higher stability until 60 C;
however, the fraction B still reserved the higher activity at 80 ‘C. The degradation of hydroxyPCBs which are
suspected of endocrine disruptors in the in vitro incubation with laccases was examined. Overall, the fraction A
has a higher activity to reduce each level of hydroxyPCBs than the fraction B. In equally chlorinated 4-
hydroxy-tetrachlorobiphenyl congeners, 4-hydroxy-2’,3,5,5’-tetrachlorobiphenyl was more degraded than 4-
hydroxy-2’,3",4°,5’-tetrachlorobiphenyl. It seems that the chlorine binding position is responsible for the rising
susceptibility to the enzymatic degradation of hydroxyPCBs.
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Fig.1 Isoelectric focusing of laccases from white-rot fungi.
@ T. versicolor fraction A ® T. conchifer fraction A

@ T. versicolor fraction B ® T. conchifer fraction B

@ T. cervina fraction A @ T. elegans fraction B

@ T. cervina fraction B
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Fig.2 Degradation of hydroxyl PCBs by the non-adosorbed laccase fraction from T.
versicolor separated by DEAE column chromatography.
HO-DCB : 4-hydroxy-3,5- dichlorobiphenyl
HO-TrCB : 4-hydroxy-2',3,5"-trichlorobiphenyl
HO-TeCB (1) : 4-hydroxy-2’,3,5,5'-tetrachlorobiphenyl
HO-TeCB (2) : 4-hydroxy-2,3',4’,5’-tetrachlorobipheny!
HO-PeCB : 4-hydroxy-2',3,3’,4’,5"-pentachlorobiphenyl
HO-HeCB : 4-hydroxy-2’,3,3',4’,5,5'-hexachlorobiphenyl
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Fig.3 Degradation of hydroxyl PCBs by the non-adosorbed laccase fraction from T.
versicolor separated by DEAE column chromatography.
HO-DCB : 4-hydroxy-3,5- dichlorobiphenyl
HO-TrCB : 4-hydroxy-2’,3,5™-trichlorobiphenyl
HO-TeCB (1) : 4-hydroxy-2',3,5,5'-tetrachlorobiphenyl
HO-TeCB (2) : 4-hydroxy-2',3",4’,5'-tetrachlorobiphenyl
HO-PeCB : 4-hydroxy-2',3,3',4’,5’-pentachlorobiphenyl
HO-HeCB : 4-hydroxy-2,3,3",4’,5,5’-hexachlorobiphenyl
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