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8 1.7 b
DNA 1Ps IPa 1 ABTS 3min
PCR LD-IPCR 420nm 3mL
PCR pMDI18-T 2.85mL 0. 1mol/L pH4.0  100pL
E. coli ]M109 15Smmol/I. ABTS  50puL
DNA  ABI 3730 1pmol ABTS U
. 1.8
Table 1 Oligonucleotide primers used in this study 10000 & 10min
Primer Sequence 5'-3’
Pel CAYTGGCAYGGNTTYTTYCA 7
Pc4 TGRAARTCDATRTGRCARTG 100mmol/L pH4.0
IPs TGAGATTCTGCTCCTTATTTCCTGCCACC
IPa CCAGAACGTGCCTAATGACCCATCCAT 50mg/L 6U/L rLacC
Pl AAACTCGAGAAAAGAGCCATCGGCCCCGTTA 18pmol/L. ABTS Immol/L
P AAAGAATTCTCAGGCGTTCAAAGAC HBT 1-
D=A/G/IT N=A/G/C/T R=A/G Y=C/T
1.4 lacC cDNA 30°C 6h 1h
RNA 9 cDNA
lacC
Xho 1 EcoR 1 P1 P2 1
Pyrobest DNA 2
lacC cDNA 2.1 lacC
1.5 Pcl-Pc4 Trametes sp. 420
Xhol EcoRI lacC cDNA DNA
pPIC9 T, DNA 1715bp IPs  1IPa LD-TPCR
E. coli IM109
Sph 1 EcoR 1 6.0kb 2230bp 1715bp 5/
pPICOK 3 186bp  119bp
4.8kb pPlacC pPlacC lacC 3640bp  GenBank
lacC ¢cDNA AY839941 633bp 5'- 2263bp
1.6 T44bp  3'- lacC
pPlacC 12 49 ~ 73bp
P . pastoris GS115 MD “ GT-AG" n
30C His” 200 lacC 5'-
His* 0.3mmol/L. Cu’" 1 ATG ~ 167
0.2mmol/L. ABTS 2 2'- - -3 1 TATA  TATAAA 2 CAAT
-6- BMM 28°C -261 -335
100pL. ABTS GATA " -420 1
10mL. BMG CreA 5'-SYGGRG " - 570
30°C  2001r/min ODgy, =8 ~ TATA — 63~ —95
125000 x g Smin BMM pH6.0 1 HSE  TTCTTGTTC
0.3mmol/LL CuSO, 0.8% TTCGTTCTTCTTTCTTCATTCTTC lacC
ODgyy = 2.0 30mL 150mlL
20°C 2001/min 11d 0.5% XRE 5'-TNGCGTG ™
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Fig. 1  Distribution of putative cis-acting elements in the 5'-uncoding

region of lacC. The initiation site of promoter upstream of the start codon

ATG is indicated by a vertical arrow. Il HSE A  TATA hox |

CAAT box + GATA box *  CreA-binding site.
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Fig.2  Expression of rLacC by the transformant GScl .
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Fig.3 SDS-PAGE of yeast cultures. The cultures were sampled at the

9" day of cell growth. 1 the control transformant without the lacC gene.

2 the transformant GScl.
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Fig. 4  Decolorization of dyes by rLacC. A Acid Fuchsin B
Bromothymol Blue C  Bromophenol Blue D Acid Violet 7 E Evans 2002
Blue. The reaction system contained 50 mg/L dye and the supernatant
with 0.06 U/mL rLacC. Mediators of ABTS 18 pmol/LL  and HBT
Immol/L. were added into the laccase-dye systems in parallel .
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Cloning and heterologous expression of the gene of Laccase C from Trametes sp. 420
and potential of recombinant Laccase in dye decolorization

LI Jian-feng HONG Yu-zhi XTAO Ya-zhong”
School of Life Sciences & Modern Experiment Technology Center Anhui University — Hefer 230039  China

Abstract A new laccase gene lacC  was cloned from the genomic DNA isolated from Trametes sp. 420 a new laccase-
producing fungus using the degenerate primers based on the conserved copper-binding regions in fungal laccases. Long distance-
inverse PCR LD-IPCR  was used to amplify the flanking sequences of the gene. The lacC DNA sequence obtained was 3640
base pairs bp  including the entire open reading frame 2263bp and the 5'-and 3'-noncoding regions. The lacC cDNA
sequence is 1560bp encoding a 519 amino acid protein. The deduced peptide sequence of LacC contains ten putative N-
glycosylation sites and four conserved copper-binding regions. The lacC ¢DNA without its signal sequence was cloned into the
expression vector pPICIK through the pPIC9 plasmid and transformed into the Pichia pastoris strain GS115.The positive
transformant was cultured at 20°C in BMM medium containing 0.3mmol/L. CuSO, and 0.8% alanine with the yield of the
recombinant laccase rLacC being 1.62 x 10* U/L after a 9-day cell growth. Furthermore the crude enzyme was used to
decolorize several synthetic dyes at a final concentration of 50mg/L.. The results showed that rLacC 6U/L  possessed the
valuable ability to decolorize dyes of triarylmethane and azo types tested. The presence of low molecular weight redox mediators
of ABTS and HBT increased the efficiency and velocity of dye decolorization significantly.
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