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1 6
3U/mL Lacl
1
1.1
6
1.2
ABTS 2 2’ -azinobis- 3-ethylbenzthiazoline-6-sulphonate ~ Koshland 2- -5-
Sigma DEAE-cellulose DE11  Whatman Phenyl Sepharose™ 6 Fast Flow
high sub Pharmacia PCMB Hopkin&Williams
N-AI N- Serva NBSF Pierce
1.3
6
1.4
7 3mL 0.1mL 2.7mL 0. 1mol/L -
pH4.5 0.2mL 0.5mmol/I. ABTS 25°C Smin
OD, 1 U 1pmol ABTS
1.5
Lowry °
1.6
SDS-PAGE 9 PAGE 10 10% SDS-
PAGE R-250 2h PAGE 11
1.7
1.7.1 7d 4 6 000r/min
20min 75% 4°C 10 000 r/min
20min 0.01Imol/L PBS pH6.5
1.7.2 DEAE- DE11 PBS DEAE-
1.5em x 51em PBS 0~0.5 mol/L NaCl  PBS
1.7.3  Phenyl Sepharose™ 6 Fast Flow
0.9mol/L PBS
1.0cm x 20cm 0.9 ~ 0 mol/LL
PBS Lacl
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1.8
1.8.1 SDS-PAGE
SDS-PAGE R, R;-LogMr MALDI-TOF
BIFLEX Il
1.8.2
100% 65°C 55C 45C 35C 0.5h 1h 1.5h 2h 2.5h 3h
100%
1.8.3 pH pH pH2.2~5.0
100% pH2.2~9.5 25C
1h 16h 100%
1.8.4 12 Pharmacia
1.8.5 ABTS 25C Smin
OD 4, Lineweaver-Burk
1.8.6 - 10
1.8.7 N- 491Protein sequencer
1.8.8 0. 1mol/L pH4.5
25C Smin ABTS 0.5mmol/L, 25°C
Smin 0.1 ~ 2mmol/L.
1.8.9
0.1~2.0 mmol/L
1.8.10 13
2
2.1
1 DEAE- DE11
Lacl 159.2 318.4 18.6%
SDS-PAGE 1 Lacl
1
Table 1 A summary of laccase purification
Purification step Total activity Total protein ~ Specific activity Purification Yield
v /mg / Ulmg /fold 1%
Crude enzyme 941.2 2017.6 0.5 1 100
Ammonium sulfate precipitation 667.4 154.7 4.3 8.6 70.9
DEAE-cellulose chromatography 529.2 19.3 27.4 54.8 56.2
Phenyl Sepharose™ 6 HIC Lacl 175.1 1.1 159.2 318.4 18.6
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1 2 2.2
ad 2.2.1 SDS-PAGE
60.3kD 55.94kD
e 2.2.2
65°C 35C 2h 90 %
45°C 1.5h 70% 55C 1h
40%
2.2.3 pH pH
, pH 2.2~2.8 pH3.0~ 8.0
':%gggg 25C 1h 14% pH5.0~9.5 25C
16h 12% pH3.0~9.5
1 SDS - PAGE
2.2.4 pl  4.02
Fig.1 SDS-PAGE pattem of purified Laccase 2.2.5 25C ABTS

1. Purified laccase 2. Molecular weight mark- Km 17 S‘umol /L

ers.

2.2.6 49.2%
2.2.7 N- N- Ala-Tle-Gly-Pro-Val-
Thr-Asp-Leu
2.2.8 120
Kurtz 1004
Champe “ .
> 80
:§ 60 |
2.2.9 DIT 5 4,
Nal;
20
EDTA 100mmol/L
00.0 OTZ 0?4 076 Ol.8 ITO
2.2.10 NBSF N-Al Concentration of koshland reagent/(mmol/L)
DEPC PCMB > Koshland
Fig.2 The effect of Koshland reagent on laccase
DEPC
Koshland 2
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15 16
Lacl  Lac2 ABTS
Lacl
Lac2 Lacl Lac2
Lacl
17 18 49.
2% SDS
SDS-PAGE 60.3kD MALDI-TOF
55.94kD
N- Lacl  N-
AIGPVTDL I-G-P
Ceriporiopsis subvermispora
100% Pycnoporus cinnabarinus — Dichomitus squalens lc1& lc2 87.5%
Coriolus hirsutus  Trametes versicolor 1 75% Rigidoporus lignosus D
Ceriporiopsts subvermispora 100%
pH Lacl
pH 2.2~2.8 "
pH 4-~6 30°C ~ 60°C
65°C
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Purification and Properties of Laccase from Basidiomycete

Liu Shuzhen Qian Shijun
Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract Laccase produced by Basidiomycete was purified to electrophoretic homogeneity by the
steps of ammonium sulfate precipitation DEAE-cellulose and hydrophobic interaction column chrom-
atography . Purification of about 318.4 fold was achieved with an overall yield of 18.6% . Its molecu-
lar weight was estimated to be about 60.3kD by SDS-PAGE and that of it was 55.94kD by mass
spectrum . The optimum temperature and pH of the enzyme activity were 65°C and 2.2 ~ 2.8 respec-
tively . The isoelectric point was 4.02 room temperature .Its N-terminal sequence was AIGPVTDL.
The carbohydrate content was 49.2% by the phenol-sulfuric acid method. Michaelis constant of the
enzyme for ABTS was 17.5pmol/L. The enzyme activity was stable under 45°C and in the pH range
of 3.0 ~9.5.The activity was enhanced by Cu’* and was strongly inhibited by Fe’* . While Mn’*
and Ag” had no effect on laccase activity. Dithiothreitol and sodium azide inhibited completely the
activity. Trp was possible essential residue for enzyme activity.

Key words Basidiomycete laccase Purification Properties
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