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ABSTRACT: A carboxymethyl cellulase (CMCase) has been isolated and purified from Lampteroniyces japonicus.
The molecular weight of CMCase was estimated to be 42 kDa by sodium dodecyl sulfate (SDS) polyacrylamide
gel electrophoresis. The maximum activity ol the purified CMCase was observed at pH 6.0 and 30°C, and stable
for pH 4 to 7 to maintain 40% activity. The CMCase activity was activated by Al{SQ,), and inhibited by SDS.
Also, the enzyme activity was decreased by the addition of ethylene diamine tetraacetic acid (EDTA), suggesting

that the purified CMCase is metalloenzyme.
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Table 1. Purification of carboxymethyl cellulase from Lampreromyces japonicus

. . Total activity' Total protein Spectiic activity Recovery Purificaion
Purification step Uy (mg) (U/mg protein) (%) fold
Crude extract 29,803 12,800 23 100.0 1.0
Ammonium sulfate 17,408 2732 63.7 384 277
DEAE-Sepharose CL-6B 6,125 277 2211 20.6 96.1
Sephacryl 3-200 5,534 1,383.5 18.6 601.3
MonoQ (FPLC) 1,169 3.896.7 39 1,694.2

‘Enzyme assay for the CMCase was carried out with 1% CMC in phosphate buffer (pH 6.5) at 40°C for 30 min. The reaction was stopped by
98°C for 10 min. The absorbance of the reaction mixture was measured at 280 nm. Enzyme unit (U) was defined as the amount of enzyme pro-
ducing 1 pmole of glucose per min. Prolein concentration was determined according to the Lowry method.
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Fig. 1. Elution profile of celtulase with Sephacryl S-200
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Fig. 2. FPLC profile of the fractions obtained from Sephacryl
§-200 column chromatography. Mono-Q ion exchange
column was used and the indicated peak by an arrow
showed a CMCase activity.
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Fig. 3. SDS-PAGE of the purified CMCase. Lane 1. protein
marker: lane 2. CMCase indicated by an arrow.
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Fig. 4. Thermal stability on carboxymethyl cellulase activity.
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Fig. 5. pH stability on carboxymethyl cellulase activety, Enzyme
reaction was carried out at 30°C for 30 min.
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Table 2. Effect of inorganic salts on carboxymethyl cellulase

activity
Inorganic salis {1 mM) Relative activity Final pH

None 100 6.2
KCl 46 6.3
BaCl, 121 6.2
CaCl, 2 6.1
CoCl, 29 6.1
Cus0, 2 51
Li,S0, 2 6.1
MnS0O, 25 6.0
Zns0, 45 53
FeS0, 23 57
MgS0, 4 6.2
AgNO, 16 6.1
AlL(S0,), 182 34
Na,MoQ, 7 4.6

The enzyme was preincubated with various metal ions in 0.2 M
sodium acetate buffer (pH 6.0) for 30 min at 40°C. After incubation,
the mixture was subjected to the CMCase assay. The results were
expressed as percent (%) relative activity to that of none.
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Fig. 6. Effect of ethylene diamine tetraacetic acid on carboxy-
methyl cellulase activity from Lampieromyces japoricus.
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Table 3. Effect of inhibitors on carboxymethy! cellulase activity

Relative activity (%)

Inhibitors 1 mM
None 100
PMSF 100
5DS 42
EDTA 38
1,10-phenanthroline 100
Cysteine 98
KCN 90

The enzyme was preincubated with various inhibitors in sodium ace-
tate buffer (pH 6.0) for 30 min at 40°C. After incubation, the mixture
was subjected to the enzyme assay. The results were expressed as
percent (%) relative activity to that of none. EDTA; ethylenediamine
tetraacetic acid, PMSF; phenylmethylsulfonylflouride, SDS3; sodium
dodecylsulfate.
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