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Purification and Characterization of Extracellular Laccase from
Trametes versicolor*
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B ool Lol 1= Trametes versicoloroll A ¥-818k laccase® £8] AA8te, 2 454 ZAEIACH A
o] WA 2= PDBUIA|E Abgstglon, o] E45 F53l7] Hste] FAIT HE 5Y F 1 duceri 2, 5 xyli-
dine (0.2 mM)< #7Fsksich, Inducer 7t 2¢ ¥ laccaseE F&319d Glass filter (GF/C)E ©]-&3t @AM
2 AAT & laccase A AAAE @EA7)aL, HA “”ﬂ@% sEAI7 9 }04 ultramicrofilter
(Viva flow 50, QF Healthcare Bioscience, USA)E ARg3le] & } . ol8H H2=9 laccase ol
Hitrap Q FF columno 2 §-& AAsle] &Ado] 7&H peakE &1 9191‘:} anre B A A3
G0 Ao MM =& pHE 500190 F3 £-E 60°CH AL, specific activity¥ syringaldazine2: sub-
strate® AF23te] 2lst A7 crudedt Aol E 9F 32 U/mgar, 538 Fol= oF 409 U/megHor
Hitrap Q FF column®.& Ee]3k Fol= oF 1,243 U/mg%th. 22l SDS-PAGE gel ARRI22 2lst A}
o) A7) o 53 kDao| At

ABSTRACT

The study was performed to purify and characterize laccase in culture of Trametes versicolor.
The fungus was grown in liquid culture media of PDB and added 25-xylidine (02 mM) after 5
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days to enhance the production of laccase. The fungal culture was incubated at 25°C on a rotary
shaker (120 rpm) for 7days, and the culture broth was clarified through Glass filter (GF/C). The
aqueous solution was concentrated by ultramicrofiltration (Viva flow 50, GE Healthcare
Bioscience, USA) and loaded onto a Hitrap Q FF column. Laccase activity could be detected at one
peak, and this enzyme has a molecular mass of approximately 53kDa as determined by SDS-PAGE
The optimum pH and temperature for syringaldazine were 50 and 60°C, respectively. The specific
activity of crude, concentrated and purified laccase were 32, 409, and 1,243 U/mg, respectively.
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58S ®Easte sdol ol Hloez A ) o
24 g Ba g42= Jaccase, lignin perox—
idases (LiPs), manganese peroxidases (MnPs) &
o] °Ltq A 9lar ol Al 7hA] gyl EefE sy W
A% ofgh Fal 71kl Fas AEs ghvin

Fi
o] r] lvidl‘ﬂ WHXiao et al., 2003). ©] FaL &
laccase (benzenediol:oxygen oxidoreductase: EC.
1.10.3.2)% &ol Hof 2+ A F3E ALgsto
HxA SR A3 E F1shs Gaoly AbA
Atshab-gol A B2 FYUHETE 18R laccaseis
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2002: Shin. 2004; Cho et al.. 2004).

ofell & Aol M= &Edol 2 ofe] FH lac

case &9 & A (isozyme) B Artshs Aoz <A
Trametes versicolor=5F-¥ & F59] laccase® A
ARG, AAlslel 1 FA B48 2AMsI T
a H
2 Mz U

21. M=

2.1.1. SANTEF
B AHo)| A= Canada, Forintekoll A Eokuke
Trametes. versicolor 758 potato dextrose agar
(PDA) vl x|l HZ3}o] 25°Coll A 78 FoF Hjakst
g 4°C Y By § ARgskg T

2.1.2. AFEHIX|

T versicolor TAFAZRE laccased A4bst7]
9ate] AAuh=] el potato dextrose broth (PDB) &
AufA & At on | inducer®4 2,5-xvlidine

& g,



Trametes versicolor %<l
2.2. 4t

2.2.1. THAHHS

T. vesicolorZ PDA H 3 i) Aol HE3lo] 25
‘Col A T FF uiFe & AR Ao FAE 1 mm
cork boreZ punchingdte] 42 #A} diskE 2}2}+9)
200 m{ HA R o] FASA HFF b3 25°Coll A
120 rpm 2 & 5U7F AelieF & laccase? inducer
225" xylldme** d7tete] 291 o) wjeel A k(A
S, 2006). B WX 121°Co0 M 15% =<t Wit
o] *}%O}MW.

2.2.2. Laccase 22| FH|

wigko] Eut Akl filter paper (Whatman
No.2)& ol&38lo] #AE A7k, glass filter
(GF/C)E thA] & W Al 3 Viva flow 50 (cut-
off 30.000) 2.2 12"]?_ T TE3IA
laccase®] A E2E $18tod jon-exchange col-
umn (Hitrap Q FF, GE Healthcare) & o] &35t}

) “1'&]

!

ol §ere By
435} 595 nmol| A4 ¢
sholom BSAE %

2.2.4. Laccase &4 =3

AAE laccased] s A7 fske] 0.5
mM syringaldazme (in thanol) S 25°Ce] 24
1027 1€ ¥ 100 mM phosphate <

H 6.0) 1.99 mi2} A7l syringaldazine
0, 284N 1T wE 2 T8k 526 nmol A &
AEE 48t (Galliano et al, 1991). §49
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SDS low molecular weight marker (Sigma)Z& A}

stol ®AFS HA8ort
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HES

AT B A 2= PDBHIA]
ol A4F K&V 95t FA
A ¥ laccase?] BHEE F7H1717] Y8t
2.5-xylidine (0.2 mM)& 718t} 297 o )
Fakait. 2 A3 inducer2 H7HsE Y R-E laccase
7FFrEsE A gl = ATk (Fig. 1), 759
Inducer® 2,5-xylidineS ¥7}8-& W) 7. versicolor
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oAM= laccase E2EAS F7b mvlElel
(Leonowicz et al., 1984).
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Fig. 1. Laccase production in culture of T. ver-

sicolor.
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Fig. 2. SDS-PAGE of concentrated laccase |.
Lines; 1: crude laccase, 2: concentrat-
ed laccase, 3: purified laccase. Stan-
dard molecular mass markers (kDa)
are indicated on the left. Protein was
stained with Coomassie Brilliant Blue
R-250.

flow ZA & o) &-ake] E2eF 30,000 o]/de] w4
uhg FEetdul. o1 AF eidd e 1,000 miol A
75 m = o 139 Fon H5E 0.041 mg/md
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Fig. 3. Purification of laccase secreted from T.

versicolor on Hitrap Q FF column.

thoulokol FRE & 8k T versicolor®] vl

o A laccase® specific activitys &= A 32.078

U/mgelglom 3% Foll= 409.262 U/mg thH(Ta-
ble 1).

3.3. 0|2uW3E IRntEEtOo| 2ost
Laccase BA|

i
] HE protein & ALHAOZ whA st
o 49} 5 M RE laccased] B4 S AT F
AAHFig. 3). o)FA Edo] &l FHES
2o} %2319 0™ specific activity® 4 A

1243.458 U/mt-% vJERR Itk (Table 1), o€ 4 &
%29 laccased] GAL9} #AFHE Lol y] 93}
o] SDS-PAGE 7195 (10% polyacrylamid gel)&
A8k 53 kDa ZL7]9] ®-AHEEE 2k @ § band
2 shold 4= AJ2h(Fig. 2). Laccased] &4do| =
o o

- wESe] g BASAH HYS
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Table 1. Purification of laccase from the culture of T. versicolor

Volume (nf)  Protein content (mg/m¢)  Activity (U/md)  Specific activity (U/mg)

Crude 1000 0041 1326 32078
Concentration
(Viva flow 50) 75 0454 185041 400262
[on-exchange
chromatography 3 0097 120615 1243458
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Fig. 4. Optimum pH of laccase from T. versi-

B o2l Y Laccased A2 =4

600

500

4 00

2
2

Specific activity (U/mg)

=
2

=

20 30 40 50 60 70

Temperature

Fig. 5. Optimum Temperature of laccase from

color. T. versicolor.
Table 2. The characterization of laccases from T. versicolor
Lac 1 Lac I Lac lac v Lac Vv
DNA (bp) 1580 1563 1563 1580
Mw (kDa) B~55 3 47~52 3.7 97
pH 50 30~40 36 * 30
Temperature 60 * * * 50
pl 65~67 47 406 42 *
A laccased 22 AFE-EF T Mg = A& Holt}r) o 28] &Ao] 2t
Ealiic et

3.4. pH2t 2%0| OZ Laccase &M
=X
10O

AAE laccased] TA 5L 317 95t
pHe} £ % W] g Frg4ds

Fig. 4914 ®i= 3}9} 7L°] o] é-lféoﬂ 1 AL lac-
case 40 HH &
VER T 4 %ET”: 60°Cell 1 %% el
Z Yehlol ol bAH G40 EAS BolFt
(Fig. 5). AF7A T versicolorol A Frelgt lac-
casets HTO G4 v AERZA SAH 49
e} Lac AUt Lac B2 Vo] A At @49 B4
e Lac 1, O, M, IV, V 502 Eg5jolxy
ol o) B8] T versicoloroll A 2t laccase &
e 3 pHrb 3~49] Hlo] £l ont B A
Hol| A AA4bd laccaser= HF pH7F 5.00.8 FA4 9
7W7hE kA& ER QI Table 2). B3 & 49
SN kol tigh A3 dAlg dak 60°Col o

Tn

T. versicoloreg ¥ Wl inducer® 2 5-xylidine
(0.2 M)& #7183t laccased] HdL ko z #
E35t vH(Kollmann ef al., 2005).

58 wdA laccaseZ jon-exchange column
(Hitrap Q FF) 22 A A8to] peaks ol 4= gl
212 SDS-PAGE®] ¢jste] @l bandE els}
of & Ay Fx3Fe] oF 50 kDa HE @S goig

T Sk, o) R A AAH laccased] BAL A}k
of ¥ A HA pHe 5.001%3, A4 %4 60°C

= Dl—o ] o}
thero 2 wEH laccases
o]7] ol vjgN ] F5o] Aadtrg B oo
A5 ultrafilter (Viva flow 50, cutoff: 30,000) & A}
gate] 1223t *%5}91% o o 13 AES 5

@ 4 9t

extracellular enzyme
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