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Purification and Substrate Specificity of a Congitutive Laccase
from a White-rot Fungus Trametes versicolor

L1 Yang, DUAN Xirryuan, LIU Wen, FANGJing, GAO Pei-ji -
(State Key Laboratory o Microbial Technalogy , Shandong University ,Jinan 250100, China)

Abgract A oonditutive laccase  (EC 1. 10. 3. 2) iolated from Trametes vesicolor As5. 48 was purified to
eectrophoretic honmogeneity by ultrdfiltration , DEAE Sephadex A50 ion-exchange chromatography and ogd fil-
tration on Bio-gel P-100. The nolecular weight of the erzyme was 68 000 determined by S PACGE and the
iodectric point was egimated to be pH 3.5 by IEF. The ernzyme has a wide range of subgrates in the pres
ence of oxygen asthe eectron receptor , including 2 ,6-dimethoxypherol , ABTS, guaiacol , cedfeic acid , ferulic
acid, o-dianigdine. The reaults indicates that the enzyme may play an inmportant role in lignin degradation.
Key words Trametes versicalor ,laccase purification ,lignin modd conmpound
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Table 1 Purification of laccase
Procedure Totd activity/U Tota protein/mg Secific adtivity/U- /mg™* Purification folds Recovery ( %)
COrude extract 1096 680 1.6 1 100
Freeze/thaw 1090 680 1.6 1 100
Ultrefiltration 1033 210 4.9 31 94.8
DEAE Sphadex A-50 705 21 33.5 20.9 64.4
Bio-Gd P-100 596 12.3 48.5 30.3 54.6
0.8 (A) B)
- 1 2 3 4 1 2 3
E 06 kD
=)
> 04
=
S 02
< 94
0
0 5 10 15 67
t/d
43
Fig.1 Production of Laccase under nonrinduced condition
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0 20 40 60 30 Fig.3 Hectrophoredsdf laccase
Fraction number (A) Native PAGE
1. Qude saple; 2. Laccae  ; 3. Laccae  ; 4. Qrude sanple.
B o8 8 1,2. Sained by Quacl ;
0.6 6 :é 3,4. Saned by Goomasse brilliant blue R250
g ) (B) DSPAGE
S 04 =
= 4 z 1. Molecuar weight merker; 2. Laccae ;3. Crude srmple
0.2 2 8 1 2
< p]
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Fraction number
. e . 9.30—
Fig.2 Purification of laccase by successve chromatogrgphy 8.65—
(A) DEAE Sphadex A-50 ion-exchange chrometography ; 8:15—
Nad gradient (0—0.6 nol/L) 735—
(B) Bio-gd PL0O gd filtration chrometography 685=
Protein concentration( ) ; Laccase activity( e) 6.55—
2.2 5.85—
5.20—
DSPAGE 55—
68 000.  IEF 3.55=
3.5, , Fg 4.
Fig.4 |EFd laccae
2.3

1. LKB marker ;2. Laccae
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Table2 Subdrates oxidized by laccase
Subgrate A e (substrate) A e (product) Adtivity o
laccae
ABTS 277(d) 420/730(a) ++ + +
Quaiaol 270(i) 432/437 (@) + 4+ 4+ +
2 ,6-Dimethoxypherol 256(d) 470(a) + + + +
3,5 Dimettoxypherol 265(i) .
3,4 Dimethoxypherol 220/285(i) 380/660(a) -
Vanillin 336(d) -
1,2 4 Trimethoxyberzene  285(i) 328(a) -
Ferulic acid 287/310(d) + +
Cdfec acid 318(d) 420(a) + +
Veratryl doohol 275(d) 310(a) -
O-Dianigdine 360(d) 450(a) + + +

(a) Appearance of new peak (s) . (d) Disgppearance of subdrate’ s orignd
peak (i) Addtiona increase in subdrate’ s orignad pesk (s). Individua
changesin absorbance were recorded as + + + + (very fag) , + + +
(fag) , + + (noderate rate of change) , + (dow) ,and - (no change)
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