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Cloning and Sequencing Analysis of a Laccase Gene from Fungus
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Abstract; Effect of several different methods on the DNA extraction from Pycnoporus san-
guineus were compared in this study. Degenerate primers were designed according to the fungal
laccase condervation sequences which was registered on GenBank,. A 1084bp laccase gene
fragment was amplified by using genomic DNA from Pycnoporus sanguineus as template. Ac-
cording to the BLAST results, we found that the sequence presented a very high match with
the laccase gene from Pycnoporus and shared considerable homology of above 99%. The align-
ment of amino acids shared considerable homology of above 88%. Therefore, the genomic
DNA should be Pycnoporus.

Key words: laccase, cloning, sequence analysis, Pycnoporus sanguineus

(Laccase, EC 1 1.0.3.2) , ) o
[1]
b o Y
’ A A A A )
= (rhus lactase) L1
(fungal lactase) . [67
b
b
b b
[7]
B ° ’
(<] 1) ° ’ ’
: 2011—01—23
: (21045007 ) ( )
(BY2010117) (2009GJ10038 ),
* : (1973—), s , , . Email:yu jie cai@yahoo. com. cn

(D) Journal of Food Science and, Biotechnology Vol.31 No.1 2012



W5
1.1
LL1 s Pycnoporus sanguine-
us SYBC-L.1, R
1L L2 Biospin DNA
: ; Tag DNA
JdANTP Mixture. Buffer, marker,.PCR
( ) ;
L L3 (SW-CJ-1FD) :
; (HZCG-250) .
; (LHS-250
HO) . )

(TC-96/G/H(b)A) .

b b

1.2
(g/L): 200, 20,
1 mL, 121 C ,pH .
: 250 mL ,
50 mL,30 C 48 h, 0.9%
, ,—20 C .
1.3
CTAB . N
DNA,
L 31 CTAB Guo ¥ . 02
g , , 1.5
mL . ( 2%
CTAB),65 C 45 min, 13 000 r/min 10
min; ,
V( ) V( )=24:1,12 000 r/min
10 min; , 2 2
mol/L. NaCl ,—20 C 30 min,12 000 r/
min 20 min; s 75%

;100 4L TE DNA,
—20 °C o
132 2%
CTAB 65°C ;
700 L 2%CTAB :
5 65 C s 10 min
, ,30 min ; 2 min
V( )+ V( )=24:1,
2~3 min, ;10 000 r/min 10
min, , 600 L
;10 000 r/min lmin
, 30 s,
;10 000 r/min lmin R
; 800 pL 75%
. 50 uL TE . DNA;
—20 °C [9] .
.33
. 50 g ,
s s 1L 5 mL ( :
); 400 pL LE Buff-
er, , ( : 4
pL 100 mg/mL RNase A); 65 C
15~ 30 min ( 2-3
) (
) 130 L. DA Buffer ,
5 min; 14 000 r/min 3 min;
L5 mL . 750 pL
L5 E Binding Buffer, ;
Spin column; 6 000 r/min
1 min, ;
750 pl, ;  Spin column
500 pL G Binding Buffer; 10 000 r/min
30 s, ; Spin column
600 nI.  Wash Buffer; 10 000 r/min 30 s,

H H

Spin column 10 000 r/min 1 min, Spin

column 1. 5 mL ;  Spin
column 100 uL. 200 pL Elution Buffer,
1 min; 12 000 r/min 1 min,

Spin column;1. 5 mL DNA;

—20 C o

BRE5EMBASLIE 201280 %E1 @



MA Wen-yin,et al:Cloning and Sequencing Analysis of a Laccase Gene from Fungus

1.4 PCR
L 41 GenBank

s blastp , Primer
Premier 5  Oligo 7. 0 s

:ATGTCCAGATTCC AATCTCTCC;
:GAGATCGCTGGGGTCCAAGTG,
1.4 2 PCR DNA
) PCR o 20 ul,
PCR Buffer 2 ‘LLL;Mg2+ 1L 5 pul;dNTPs 2. 5 pl;

1 pL; Tag DNA 0. 2 uL; DNA
3 pl; ddH,O 20 puL., PCR
:94 °C 5 min, 94 C 30 5,56 C
305,72 °C 2 min, 34 72 °C
10 min, s 1%
.43 Clustalx2 0
MEGADS. 0, Pycnoporus sanguineus SYBC-L1

o

BLAST ( http://www. ncbi nlm nih gov/
BLAST) o

Clustalx2. 0 NCBI
,  UltraEdit
) Megab. 0 (neighbor-
joining , NJ) (Kimura 2-parameter distance cal-
culation) .
ZR55H
2.1 DNA
3 DNA ,
2 uL ( 80V,
40 min) , 1%
b 1 o ’
DNA
, DNA
9 ) DNA .
;CTAB
) DNA ,

[10]

b

s RNase A,

RNA . s
) , DNA
22
, 1% ;
, 2,
, ) 1 084 bp
o NCBI
blastn ,
Pycnoporus coccineus Pycnoporus san-
guineus s 999,

o

1 DNA
Fig.1 Genomic DNA
M

2000

1000

2

Fig. 2 Laccase gene fragment amplified

2. 3
DNAMAN ,

1084 s 360 o NCBI
blastx ,

Pycnoporus coccineus s
88% .

Journa) of Food Science ard, Biotechnology -Vol.31 No.1 2012

Research Article



1

Tab.1 Homology alignment of the amplified fragment and other fungi laccase genes

GenBank
AB072704. 1 Pycnoporus coccineus lecl 99 98
FJ858749. 1 Pycnoporus sanguineus strain BRFM 66 99 95
EU683253. 1 Pycnoporus coccineus strain MUCL 38527 68 99
EU678786. 1 Pycnoporus sanguineus strain CIRM-BRFM 542 68 99
EU683256. 1 Pycnoporus sanguineus strain IMB H2180 68 99
EU678784. 1 Pycnoporus sanguineus strain IMB W006-2 68 99
AY147188. 1 Pycnoporus cinnabarinus laccase (Lccl) 98 78
AF025481. 1 Pycnoporus cinnabarinus laccase (lec3-1) 98 78
2

Tab.2 Homology alignment of the amplified fragment and the amino acid sequences of other fungi laccase genes

GenBank

AAQI12268 1 laccase[ Trametes sp. -62] 79

AAQI12267. 1 laccase[ Trametes sp. F62] 79 81
BAB69776. 1 laccase[ Pycnoporus coccineus ] 88 100
BAB69775. 1 laccase[ Pycnoporus coccineus | 88 100

Acer pseudoplatanus
Arabidopsis thaliana
Auricularia auricula-judae
basidiomycets PM1
Cryphonectria parasitica
Liriodendron tulipifera
Melanocarpus albomyces
Neurospore crassa

Pimpla hypochondriaca

:.:' Eﬁm@nw.

8 ECINN INSL TNETML x—rs: HY HC
TVEVINENGET. . . . . YCITIENS
BESLVITAINRAR. . ... YNIS
Shﬁiu“a*.n:,m 1

CLNNIBNMINHIMLESTSE
JTHNEE. . . . YNGTTEE
VVVENVNE

0
m
(4]
(5]
W
-
(5]
s
x
"
- &
=
&8
i wun

's....:tsa:avrﬁ ;

ngssrf:rm‘q G
TERTYVYNERIISORET
EEXGEQRTYEWRARG ET
FFRGGSEVYRWRATEHET SH
GEGSTERYCGWKAENS.
GIGCTYVYNETVIGE
AEGNSELYCENVEDGAET
SSGHSFLYCEQVFDQME
ATGNSFLYCETVEDG

VIN
MRVLG. ... .NAV
NTHHEVE. ... . YNV,

R_ﬂutarsm_:c‘r i

Pinus taeda

Pleurotus eryngii
Pycnoporus sanguineus
Trametes versicolor

Trametes villosa FBGEL1 TGN E - MV IBNL THETHL 2 ST
__ consensus o

tobed b=f ) P b el

(a)

LE FAIVELE
ITT MAVAIIN
IF LAMVEL™
LA MSFIMWEF
LE FAVVHMAE
VSNEILGNTFELE
TS LEMAWV.

Acer psendoplatanus
Arabidopsis thaliana
Auricularia auricula-judae
basidiomycets PM1
Cryphonectria parasitica
Liriodendron tulipifera
Melanocarpus albomyces

Neurospore crassa vs LSVCELE
Pimpla hypochondriaca vsS LSNCFELE
Pinus tacda AL MMTIEHL

TX LEMAFL™
LE LAVVEAE
LEMNEFAVVEAE
LENEFAIVHWGE

Pleurotus eryngii
Pycnoporus sanguineus
Trametes versicolor

Trametes villosa
consensus

Fig.3 Homology alignment of the fourteen amino acid sequences
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Fig. 5 Alignment of amino acid sequence of laccase from Pycnoporus coccineus
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Fig. 6 Alignment of amino acid sequence of laccases from Pycnoporus cinnabarinus
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Fig.7 Neighbor-joining tree of the amplified sequence
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