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ABSTRACT 

Laceases are multicopper oxidases which catalyse the oxidation of a broad range of 

substrates such as polyphenols, methoxy-substituted phenols and diamines. The 

physisological roles postulated for them are diverse and these are based on their 

capability to oxidize recalcitrant aromatic compounds with redox potentials exceeding 

their own. Cyathus bulleni, a white rot fungus and a good producer of laccase, was taken 

叩 for detailed biochemical and 即netic studies・ 

The fungus C. bulleni produced extracellular laccase in malt extract medium and basal 
トーーーーーーーーーーーーーーー 

liquid medium. The highest level of laccase was produced in the presence of O. i mM 2,6 

dimethylaniline as the inducer. The most suitable carbon and nitrogen source identified 

for its production was glucose and ammonium tartrate respectively 面th a C/N ratio of 

14. The enzyme was p血fled 82-fold by using a combination of ultrafiltration, ion 

exchange and gel filtration methods. The molecular mass of the monomeric laccase was 

56.6 士 5 kDa. OEe amino acid composition of C. bulleni also showed a high moi%of 

acidic amino acids, comparable to that reported for generic laceases. The sequences of 

three internal peptides (obtained fflom MS/MS nanospray) were matched 面th other 

laccases and strong homology was obtained. The lacease was identified to contain both 

Type i and Type 2/ Type3 copper atoms. The Far-UV CD spectrum for the determination 

of the secondary structure of lacease showed that it belonged to the a＋βfamily. 

The biochemical and kinetic properties of the purifled lacease were investigated in 

detail. It was optimally active at 30 O C and pH of 5.5 on guaiacol. The C.bulleri lacease, 

like other fungal laceases, non-specifically oxidized a wide range of substrates with the 

highest activity on ABTS (2,2'-azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid). 

iv 



Catalytic efficiency (kca,/K功 in the order of increasing efflciency was: guaiacol>ABTS 

>pyrogallol>hydroquinone>veratryl alcohol. However, the maximum Vmax value of 15 

X 10-2 tmo1 mind was obtained with ABTS. The puriffied LAC was strongly inhibited by 

copper chelating agents and was also found to be sensitive to 0.05 mM sodium azide, the 

most effective inhibitor. Unfolding and refolding studies were done using EDTA (1M), 

DTT (1OOpM) and guanidinium hydrochloride (4M). The refolding of the protein was 

achieved in alkaline conditions i.e. at a pH of 8.0 with the addition ofcopper. The process 

was complete within i O min and the activity regained to i 00%. The folding and activity 

regain was also obtained with zinc, indicating the flexibility of the reaction centre・ 

Chemical modification studies with the group specific modifying agents suggested 

participation of Asp/Glu residues, more for maintaining structural integrity of the 

enzyme. The pattern of inactivation by EDC (1-ethyl-3- (3-dimethylaminopropyl) 

carbodiimide) showed it to be bi-phasic and the determination of the order of the reaction 

showed that that one molecule of EDC binds to one molecule of enzyme. The structural 

role of Cys and Trp was also indicated as their modification caused complete loss of the 

activity of laccase. 

The culture filtrate of the fungus and purifled laccase was tested for decolorization 

of various acidic, basic and reactive dyes. The most effective decolorization was obtained 

for Malachite green, Inco Sky blue and Texacid Fast Red. In the presence of mediators 

like ABTS at a concentration of 50 tiM, the enzyme was able to decolorize reactive dyes 

as well. The enzyme was also tested for the decolorization of black liquor fflom a paper 

industry. The rate ofdecolorization and time for 50%decolorisation was also obtained. 

v 



OEe cloning of laccase was done using the ligation 	PCR and successful 

expression of the laccase gene was obtained in E. coli. The activity staining method 

conffirmed synthesis of laccase in recombinant E. coli. Since this is the ffirst report of the 

expression of laccase in E. coli, it is 	signifficant for 	studies. The cDNA 

librai了 was also constructed in 町riplEx2 vector. 
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