44 5 Vol.44  No.5

2004 10 Acta Microbiologica Sinica October 2004
100080
Fome lignosus RNA RT-PCR c¢DNA
pPIC9k Pichia pastoris GS115
2“
200pmol/L Cu®* BMMY 20°C 250r/min ~ 0.5% 6
1510U/L
3939.9 A 0001-6209 2004 05-0596-04
EC1.10.3.2 MM 25pg/ml G418 0.2mmol/L. ABTS
: 0.1 mmol/L CuSO, BMGY  BMM 100mmol/L
pH6.0 1.34% YNB 4 x 107
0.5% BMMY BMM 1% yeast ex-
ABTS 2'2-azinobis- 3-ethyl- tract 2% peplone CuSO,
benzthiaoline-6-sufonic acid 2 2'- - - 3- - 9
6 1.1.3 ABTS  2'2-azinobis- 3-eth-

ylbenzthiaoline-6-sufonic acid ~ Sigma G418
Invitrogen ~ TRIzol kit  Invitrogen  oligo- dT s
Sangon DEPC Sigma  Super-

script reverse transcriptase Invitrogen  Platinum Tag

DNA Polymerase High Fidelity ~Invitrogen  EcoR |

2-4
Not I~ Sac | Bgl Il Promega  PCR Strata-
gene New
Brunswick Scientific 721 756MC

cDNA
1.2
1.2.1 Fome lignosus

1 cDNA Gen-

1.1 Bank the accession number AY365228

1.1.1 pPICOK  Tnvitro- Py 5'-GCTAGAATTCAAAAGAGCTATTGGCCCTGT-

gen Pichia pastoris GS115 3" P, 5'-TAGCGGCCGCTCAGTGGTCAGAAG-3’

Escherichia coli  JM109 1.2.2 cDNA F. lignosus
Fome lignosus 36 RNA TRIzol kit Invitrogen oligo- dT 5
1.1.2 LB YPD RDB MD ¢DNA RT-PCR ¢cDNA PCR

KSCXZ-SW-102-05
Tel/Fax 86-10-62651598 E-mail Qiansj @ sun.im. ac.cn
1976 - E-mail wxI76 @ hotmail . com
2004-02-04 2004-04-23

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



5 597
7 2% MM MD
1.2.3 cDNA
pPICOk pPIC9k-lcc 1 30°C BMMY
Bgl 1l 0.5% 2
Ampicilli alpha-factor signal 2 ! 1 !
EcoRI 6
BR322
P PPICOK/lce 10¢ cDNA 3
Bgl Tl FAOX(IT) Not 1 500
3'AOXI
400
Kana a 200
1 pPIC9k-lcc %
Fig.1  Construction of the recombinant vector pPICOk-lcc ;% 200
1.2.4 Sac 1 100
Bel 1l GS115 .
pPICOk
GSI115 G418 » Y
Fig.2 Laccase activities U/L  produced by two laccase-secreting engi-
1.3 neered stains
BMGY o w1
30°C  250r/min ODgyy, 2~6 22'3:; Y+ 82 665D
60001/min Smin BMM  BMMY o
ODg, 1.0 20°C ~ 30C
30°C. 250t/min T
ODy, 2~ 6 6000r/min 5Smin
1/10 BMMY 30C e
14.4— b
1.4 3 SDS-PAGE
7 U Fig.3 SDS-PAGE of laccase produced by engineered strain
1 1L M. Marker 1. Protein produced by P. pastoris GS115 pPICOk 2.
pmo Protein produced by laccase-secreting engineered strain.
ABTS
1.5 2.2 2*
6 pH
BMM
2 BMMY  0.5%
2.1 ODan pH
RT-PCR ¢DNA  1.5kb 4 BMMY
EcoR1  Not | pPIC9k BMM BMM
Sac 1 Bglll BMMY 4
GS115 BMM pH
8 3.2 BMMY pH
MM MD
1# pH BMM

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



598 4
6
—m—pH —A— Activity —o— ODgoo 20°C 25C
~ 25 7
g A 38 B 12 30°C
g 20 6 26 5 )
P = +
g3 15 _ 2 g 2.5 Cu
a5 5 = Y
Qié 10 = =z 63 Cu’"  BMMY
& 4 X2 3 .
= 3 = 20°C 250r/min 0.5% 6
3
012345678 01 23 456
1/d 1/d -
7 Cu
4 pH 2
Cu™*
Fig.4 The effect of media on the laccase activity biomass and pH ZOO;LmOI/ L
A BMMY B BMM. 1510U/L
2.3
7
5
0.5% .
0.5%
1.0%
B Activity  —<— Specific activity
0.5% 68.7% W "
500 1 w
—0—0.50% o £
~ 400} —E—1.00% o 3;
S —A—150% Z s00 E
X 300} Z 2
£ —A—0.25% £ &
Z < =
S 200 400 B
= 2
100 f 0
0 50 100 150 200 250
: . \ ) e
0 , 4 6 3 ¢(Cu”")/(umol/L)
¢ 7 Cu*
5 Fig.7 The effect of copper concentration on the laccase activity and spe-

Fig.5 The effect of methanol concentration on the laccase activity pro-

duced by laccase-secreting engineered strain

2.4

15°C

Activity/(U/L)

6
Fig.6 The effect of temperature on the laccase activity produced by lac-

case-secreting engineered strain

cific activity produced by laccase-secreting engineered strain

3

2* 1*
2* Sac |
MM MD
His*
Mut* 1" Bgl 1l
MM MD
His™ Mut® His® Mut”
His*™ Mut’

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



5 599

His*™ Mut* 2# 2 Abadulla E Tzanov T Costa S et al. Decolorization and detoxifi-

cation of texile dyes with a laccase from Trametes hirsute. Appl En-
viron Microbiol 2000 66 3357 — 3362.

3 Lante A Crapisi A Pasini G et al. Immobilized laccase for must
and wine processing. In Clark DS Estell D A. eds. Enzyme En-
gineering. New York The New York Academy of Sciences 1992

1.51U/mL 558 - 562.

4 Bergbauer M Eggert C  Kraepelin G. Degradation of chlorinated
lignin compounds in a bleach plant effluent by the white — rot fungus
Trametes versicolor . Appl Microbiol Biotechnol 1991 35 105 -
109.

9.03U/mlL’ ? ) 2000 40 6 628 - 632.

0.6 ~ 140U/mlL. 6
2003 43 1 73-78.

7 Liu W Chao Y LiuS et al. Molecular cloning and characteriza-
tion of a laccase gene from the Basidiomycete Fome lignosus and ex-
pression in Pichia pastoris . Applied Microbiology and Biotechnology
2003 63 2 174-181.

8 Ducros V. Brzozowski A M Wilson K'S et al . Crystal structure of
the type — 2 Cu depleted laccase from Coprinus cinnereus at 2.2 res-
olution. Nat Struct Biol 1998 5 310 -315.

1 Dittmer T K Patel NJ Dhawale SW et al. Production of laccase 9 Hong F Meinander N Q J nsson L J. Fermentation strategies for

isoform by Phanerochaete chrysosporium. FEMS Microbiol Letters improved heterologous expression of laccase in Pichia pastoris . Bio-

1997 149 65-70. technology and Bioengineering 2002 79 4 438 — 449,

Construction and Culture Conditions of Laccase-secreting Engineered Strain

LIU Wei-Xiao CHAO Ya-Peng QIAN Shi-Jun”
Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China

Abstract A cDNA encoding for a laccase was isolated from the white-rot fungus Fome lignosus by RT-PCR. It was
cloned into the expression vector pPIC9k and expressed in the Pichia pastoris GS115. Laccase-secreting transformants
were selected by their ability to oxidize the substrate ABTS 2'2-azinobis- 3-ethylbenzthiaoline-6-sufonic acid . The
laccase activity produced by 2% engineered strain was higher than the other strain. The type of media culture tempera-
ture and the concentrations of methanol and copper had significant effects on the laccase-secreting ability of the engi-
neered strain. Under the optimal culture conditions the highest activity value reached 1510U/L in BMMY medium with
200pmol/L added initially and 0.5% methanol supplemented daily and the optimal secreting time was the 6th day at
20°C.
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