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! 430062
2 430062
RT-PCR Pleurotus ostreatus cDNA lecPol
GenBank AY450404 ORF pHBM906 3 GS115 KM71
SMD1168 3 3 D25C 1.0% VIV @)
20C 1.0% VIV @ 20°C 0.5% VIV
20C 2~6 3
3.19U/mL. GS115 pHBMS565  2.56U/mL. KM71 pHBMS565 2.49U/mL SMD1168
pHBMS565 pH 4.2 60°C
GS115 pHBMS565 pH
RT-PCR
939 A 0001-6209 2005 04-0625-05
95% Ex-Tag DNA 4 dNTP  One Step RT-PCR Kit
TaKaRa TRIzol Invitrogen DNA
15% ~20% 45% 20% ABTS Sangon
1.1.2 LB YEPD MD BMGY BMMY
Invitrogen
Laccase EC1.10.3.2 113 !
: 1883 1.2
1 25mL PDA
250mL 28°C. 240r/min
2-5 4d 250pL 100mmol/L. 2 5-
67 §-10 24h DEPC
! " ddH, 0 PBS 3
10min RNA
1.3 RNA RT-PCR
RI-PCR RNA TRIzol
cDNA BLAST 734848 1 "
primerG  5'-GTCATGTTTCCAGGCGCACGG-3'  primerH  5'-
GGCCAGGCCTTAGGACGGAACGATG-3’ One
Step RT-PCR Kit PE2400 PCR
1 1.4 DNA
1.1 DNA
1.1.1 T4 DNA T4 DNA 14
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1
Table 1~ Strains and plasmids used in this work
Strains and plasmids Characteristics Source
FEscherichia coli XL10-Gold Tet"  SupFA4  hsdR17 recAl endAl gryA966 thi —1 relAl Purchased from Stratagene
Pichia pastoris GS115 his4 Purchased from Invitrogen
Pichia pastoris KM71 hisd aoxl ARG4 argd Purchased from Invitrogen
Pichia pastoris SMD1168 hish  pepd Purchased from Invitrogen
GS115  pHBMS565 This work
KM71 pHBMS565 This work
SMD1168 pHBMS565 This work
pMD18-T Amp”  puc ori Purchased from Takara
pHBM505 lecPol cloned in pMD18-T This work
pHBM906 Amp” Kan' puc ori HIS4 Puow Tion Stored in this lab
pHBMS65 lecPol cloned in pHBM906 This work
1.5 pHBMS565 2ml.  420nm Imin
RT-PCR 1.6kb T4 DNA 1pmol ABTS 1 U
Cpol  Not1 pHBM
906 XL10-Gold pHBM565 2
PCR 2.1 lccPol
1.6 RNA RNA
Invitrogen primerG ~ primerH RT-PCR
MD 3 1.6kb  DNA
BMGY 28°C 2d pMD18-T pHBMS505
MM 0.2mmol/L. ABTS = 0. Immol/L pHBMS505 c¢DNA
CuSO, 12h 25°C 1599bp 1 23
1 510
1.7 ® BLAST Marzullo
BMGY 734848.1 84%
<10% 28°C  280r/min ODgy =2 93% c¢DNA lecPol
~6 ImL 100mL. BMGY < GenBank AY450404
10% 28°C  280r/min ODgy =20 2.2 pHBMS565
~30 4000r/min Smin RT-PCR 12°C dTTP
100mL. BMMY T4 DNA Cpo I Not 1
280r/min 12h 100% pHBM906
BMMY 24h XL10-Gold pHBM565
ImL Bgl 1 pHBM565 1 9.3kb DNA
1.8 -PAGE Cpo I Not I pHBM906
BIO-RAD 7.7kb  1.2kb
SDS pHBM565 DNA primerG ~ primerH
B- PCR DNA
lecPol
ABTS
1.9 16 2.3
0.02mol/L pH pHBM565  Sal 1
0.2mmol/LL.  ABTS 490uL 10pL GSI15 KM71  SMD1168 3 30 ~ 60
10min 1 ~2d

BMGY . 280,
© RSB AR st AR PIER & e

http://journals. im. ac. cn



2005 Vol.45 No.4

627
ABTS-CuSO, MM 12 2.80U/mL
12h 1 48h 1.0% 10 3.19U/mL
3
primerG primerH PCR . 3.61 ——0.5% methanol
g 3.0 f —o— 1.0% methanol
pHBMS05 DNA £ 24
lecPol E 15
z 1
GS115  pHBMS565 KM71  pHBMS565 SMD1168 ;U 0.6
0 ]
pHBMS65 2 4 6 8 10 12 14
2.4 td
GS115 pHBM565  KM71 pHBMS565 SMD1168 3 GS115 pHBMS65
pHBM565 200C  25C Fig.3  Curve of enzyme production of GS115 pHBMS565 induced by

GS115 pHBMO06
SMD1168 pHBM906 3

KM71 pHBMO906

ABTS
3
GS115 pHBMS65
2.4.1
25°C 1.0% GS115 pHBM565
9 0.91U0/mL
20°C 1.0% GS115 pHBMS565
10 3.19U/mL 1
-PAGE
2

Activity/(U/mL)

1 GS115 pHBMS565
Fig.1 Curve of enzyme production of GS115 pHBMS565 under different

temperature

72.4kD->

2 PAGE-ABTS
Fig.2 Test of recombinant P. pastoris by PAGE-ABTS
1. LCCPo1 secreted by GS115 pHBMS565 2. LCCPol secreted by KM71
pHBMS565  3.LCCPol secreted by SMD1168 pHBMS565 4.No
LCCPol secreted by GS115 pHBM906 M. Low range protein molecular

weight marker.

2.4.2 20C

0.5% GS115  pHBMS565

methanol with different concentrations

2.4.3 25°C
0.5% GS115  pHBMS65
9 0.94U/mL
1.0% 9 0.91U/mL 4
1.0
g 0.8
S 06
Z o0
é ) —&— 0.5% methanol
& 02 —&— 1.0% methanol
O L 1 1 1

1
0 2 4 6 8 10 12 14
t/d

4 GS115 pHBMS65
Fig.4 Curve of enzyme production of GS115 pHBMS65 induced by

methanol with different concentrations

2.5
pH2.2 pH3.0 pH4.0 pHS.0 pH6.0 pH7.0
pHS.0 ABTS 60°C
3
45% pH
42 pHe.2
30°C 40°C 50°C 60°C 70°C 80C
60°C
3 45%
pH
2.23.0 4.0 5.0 6.07.08.09.010.0 10.6
pH 4C  36h pH
pH
pH4.0~10.0 GS115 pHBM565 KM71 pHBMS565
SMD1168 pHBMS565
80% pH9.0 3
pH
3 45%
60°C 30min
GS115
pHBMS565 60°C 75min
50% KM71 pHBMS565
SMD1168 nHBM565 60°C.
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40min 50%
3
lecPol 3
GSI15 KM71  SMDI1168
3.19U/mL.  GSI15  pHBMS565 2.56U/mL.  KM71
pHBM565  2.49U/ml. SMD1168 pHBMS565
11.5 U/mL " BMMY
1
Cassland ™
19°C 5
16 ~ 19°C
28°C
1.0% 20C
25°C 2~6
2~3d 13 0]
@
®)
9
30°C 25°C
2
1.0%
0.5%
20C 1.0%
0.5%
25C
<3.0%
Feng "

30C 0.5% ~2.0%

20C
1.0% 0.5%
2

3
pH pH4.2 60°C
pH pH4.0 ~

10.0

40min

3 80%
GS115 pHBMS565
60°C
80min 50%
50% Mut’
KM71 pHBMS565 SMD1168 pHBMS565

Mut”*
GSI15 pHBMS65

30°C 0.5%
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Expression of a laccase gene from Pleurotus ostreatus in Pichia pastoris and
characterization of the recombinant enzyme

ZHANG Yin-bo' > JIANG Mu-lan” HU Xiao-jia> ZHANG Gui-min' ~ MA Li-xin'"
! Molecular Microbiology Lab Hubei University ~Wuhan 430062 China
2 0il Crops Research Institute ~ Chinese Academy of Agricultural Sciences Wuhan 430062 China

Abstract A Pleuotus ostreatus laccase gene was cloned by RT-PCR and designated as lecPol.Its sequence was
submitted to GenBank with the accession number AY450404 obtained. The open reading frame was transformed into three
Pichia pastoris strains GS115 KM71 and SMD1168 respectively under control of the AOX1 promoter by using the
vector pHBM906. LCCPo1 can be expressed by all three P. pastoris recombinant strains. Three different strategies for
shakeflask cultures were compared O 25°C 1.0% methanol @ 20°C 1.0% methanol @ 20°C 0.5%
methanol . The laccase activity could be improved by increasing the methanol concentration befittingly. The results
showed that the cultivation temperature had a marked effect on the production of active heterologous laccase. 2 ~ 6 folds
higher laccase activities were obtained when the cultivation temperature was kept at 20°C instead of 25°C . The highest
activities  3.19U/mL  GS115 pHBM565 2.56U/mL.  KM71 pHBMS565 and 2.49U/mL.  SMD1168
pHBM565  were gotten when the induction were performed at 20°C with 1.0% V/V  methanol supplied. The
temperature and pH optimum for the recombinant laccase produced by three strains were 60°C and pH4.2 respectively.

Key words Laccase gene RT-PCR  Pichia pastoris
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