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ABSTRACT 

The thermotolerant yeast Pichia etc/ic店ii produced two inducible, cell wall 

bound f3-glucosidases viz. BGLI and BGLII. The highest level of enzyme production 

occurred in the presence of I O mM cellobiose as an inducer. The enzymes BGLI and 

BGLII were separated and puriffied fflom P. etchellsii by ammonium sulfate 

precipitation, ion-exchange and hydroxy叩atite chromatography with an overall 

recovery of 17%and 7.5%respectively. The molecular weight of BGLI and BGLII 

were 186,000 Da (dimer of 102,000 Da) and 340,000 Da (tetramer of 90,000 Da) 

respectively. 

The two enz押es were biochemically and kinetically characterized. BULl and 

BGLII exhibited a similar pH and temperature 叩timum i.e., 6.0 and 50oC. Both the 

enzymes were stable in the pH range of3.O-9.O. The half-life ofBGLI and BGLII was 

above 7 h at 35 and 400 C. BGLI and BGLII differed in their preference of hydrolysis 

of different substrates. The hydrolysis of various substrates performed by BGLI were 

aryl-glucosidesと al珂1-glucosides>> disaccharides and for BGLII were disaccharides 

＞町1-glucosidesと alkyl-glucosides. BGLI was most active on salicin whereas BGLII 

displayed maximum activity on cellobiose. The 心,and Vma ofBGLI and BGLII on 

pNPG were 0.33 画，55 timol mina mg ofprotein-' (BGLI) and 0.33 mM, 25 .tmol 

nuin_i mg of protein-' (BGLII). The kinetic 叩eci五city of BGLI and BGLII were also 

determined for other substrates and is discussed. Both the enzymes were 

competitively inhibited by glucose and gluconolactone. The value of K1 of BGLI and 

BGLII for glucose and gluconolactone were 12, 0.12 mM (BGLI) and 25, 0.038 mM 

(BOLlI). The metal ions were not found to increase the activity of BGLI and BGLII 

but cu2+ Fe 2+and Hg 2+ .ons were .but Cu , Fe and Hg ions were i血ibitory. Activity of BGLI and BGLII was 

stimulated in the presence of 4%,v/v 1-propanol (10%stimulation of BGLI), 4%, 

iv 



v/v ethanol (10%stimulation of BGLII). The p面fled enzymes dispi習ed glycosyl 

transferase activity and the synthesis of different alk皿－glucosides was performed with 

purified BULl and BGLIL 

The residues essential for catalytic activity of BGLI and BGLII were 

determined by modification of BGLI and BGLU using chemicals specific for 

modiffication of Asp心lu, His, Cys and Trp residues. Asp心lu residues were found to 

be essential for catalysis of BULl and BGLII as modification of these residues was 

protected by pNPG. His residues were also found to be essential for catalysis of 

BGLII. Other residues like Cys and Trp were found to be stri叩turally impo比mt, as 

their modification caused complete loss in the activity of BUL! and BGLII and was 

hot protected by any ofthe substrates or competitive ir山ibitor. 

This work describes the isolation, p面flcation, characterization and 

identification of likely amino acids involved in the action ofβ -g1ucosidases fflom a 

thermotolerant yeast P. etchellsii. 
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