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Cloning of a Laccase Gene from Neurospora crassa and
It’s Preliminary Expression in Pichia pastoris
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Abstract; A laccase gene (lac) from Neurospora crassa was cloned using successive PCR method.
The gene, lac, was inserted into the expression vector pPIC9k, and then transformed into the
Pichia pastoris KM71. PCR results indicated that the laccase gene from Neurospora crassa has
been successfully integrated into the chromosome of Pichia pastoris. The highest laccase activity
of the positive recombinant strain reached 2~3 U/mL by induction with methanol for 3~5 days.
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1.1
(Neurospora crassa) :
pPIC9k(Invitrogen) ;
(Pichia pastoris KM71) (Escherichia
coli)JM109,
1.2
LB,YPD, YNB (Difco Ww/0,

His.Trp.Met) . YNBG (1.34% YNB

,2 g/dL ), MGY (1.34% YNB,
1% .4 X 107° g/dL ), MM
(1.34% YNB, 0. 5% 4% 1077 g/dL .
100 pmol/L CuSO,),
1.3
(guaiacol) ( Sigma ),
pfu DNA sEcoR | ,Not T ,Sac ] (MBI
); o
PCR (BIOMETRA ) (
), WET7200 (

),

( ) »Mini Protein
(BIO-RAD ), UVP

( uvp ), (Multiporator

EPPENDORF )6

1.4

1.4.1 DNA

[10] .

1.4.2 (Neurospora
crassa) DNA 6 ,B3
B2 Not | , Bl Al.Al

A2.A2 A4 )

o

B1:5-TACAAGCTCCACCCTCACCGAGAC

TGATAAC-3'( 1 5 )
B2.5-TGCTCTACCACTTCATCTTCAC
CTCCCTCG-3'¢( 1 3 )

B3:5'-ATAAGAATGCGGCCGCAATGCTC
TACCACTTCATCTTCACCTCCCTC-3' (
1 3’ R Not |
Al.
5'-GACTATGAACTCGGAACTCCTAATAC
CGGCAAGACCAGACGATACAAGCTCACCCT

CACCCTCACCGAGACTG-3'( 42 bp
2 3 ,25 bp 1 5
)
A2

5-GGCAGTGTTGGTCTCCAGGATTCAAC
ATCAACACCGACTATGAACTTGGTACTCCT
AAT-3'( 2 3 ,24 bp
Al )

A4,

5'-CCGGAATTCGGCGGAGGGGGTGGTTG
CAACTCTCCTACTAATCGTCAGTGTTGGT

CT-3'¢( 2 3 .14 bp A2
, EcoR | )
1.4.3 PCR
PCR
1, DNA
,B1.B2 , PCR 1;
1 . B3,
Al.5 B3.A2,5
B3, A4( 2 ), 30
. . PCR
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Fig. 1 Cloning of Laccase gene of N.crassa by using

successive PCR

1.4.4 B3.A4 PCR
EcoRT \Not 1 , 1.71 kb ,
pPIC9K )
IM109 . 100 pg/mL
LB , ,
EcoR T .Not | ,
PIC9K-lac,
1.4.5 Sac |
, KM71, o
pPICIK Sac | )
KM71, o
1.5
YPD
.30 C ;
, MGY .30 C,200 r/min
48 h; , MM ,30 C|
200 r/min R
1.6
, 4 mL 1 mmol/L
50 mmol/L -
(pH4.5) 1mL . 25 C
30 min, ODys 4 mL
1 mL o
e=12 000 mol ' « cm™!, 1
pmol (W,
2
2.1 pPICIK-lac
B3.A4 PCR EcoR T .
Nor [ . 1.71 kb ,

pPICI9K EcoR 1 .Not [ ,

45
pPIC9K/lac( 2), EcoR 1 .Not
I pPICIK/lac (
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pBR322 EcoR1
LAC
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Fig. 2 Construction of recombinant plasmid pPICIK/

lac
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Fig. 3 Identification of pPIC9K/lac by digestion with
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Fig. 4  Identification of recombinant pPIC9k/lac by ° AOX1
PCR (histidinol dehydrogenase, HIS4)
1 s KM71
Tab.1 Laccase activities of the recombinant strains HIS4 .
/(U/mL) 3~5 d ( 2
~3 U/mlz) ’ °
( ) 0
) (2 U/mL),
RL-1 2.21 3~4 d. 250
RL-2 2.52 mL , 30 mL,
RL-3 2.94 s
RL-4 2.47 o
RL-5 2. 68
97 400 [13]
66200 64 800
42700
31000 ’
14 400 ( 55 )
M. s 1. 52,
5 SDS-PAGE

Fig.5 SDS-PAGE analysis of recombinant laccase
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