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lipA E . coli Invitrogen
! pMD-Lip Nde 1 EcoR 1
A. niger pET28-a LipB
A. niger Hig-tag pET-Lip CaCl,
A . niger F044 lipB E. coli BL21 DE3
E. coli 1.3
20°C 200 pmol/L TPTG E. coli
pH  Ca’* pET-Lip 10 h 1 x PBS
pH = 7.4
DNase 1 His-tag-LipB
1 His-tag-LipB Ni-Agarose
Amersham Inc. 15%
1.1 SDS-PAGE
1.1.1 A. niger F044 1.4
11 E. coli DH5a BL21 DE3 pNPP "
45°C 1 xPBS pH=7.4
1.1.2 T4 DNA 1 pmol 1
Pfu U Km pNPC-
PCR C8 pNPC-C10  pNPL 1.25 2.5 5.0
Tiangen 4- pNPP- 10.0  20.0 pmol/L
Na 4- pNPA C2 4- Km
pNPB C4 4- pNPC C8 4- Bradford
pNPC C10 4- pNPL C12
4- pNPP C16 Sigma 1.5 pH
1.2 pH Ca’"
A. niger F044 DNA 11 13-14
P1 5'-CTCAAGAGTATCCTGC- 40°C 50C
ACTG-3' P2 5'-CTGAACCTTCCTTGGGATAG-3’ 60°C 1 h Ca’* EDTA
PCR lipB 1h
GenBank FJ536287 pABNde 5'-CTCA-
TATGGCTCCAGCACCTGCTCCGA-3" Nde 1 site 1.6
pABEco 5'-CTGAATTCCTACGAGCATTCACTAAT-3’ A. niger

EcoR I site RT-PCR lipB
c¢DNA GenBank FJ536288
A. niger F044
Trizol Gibcol RNA
Gibcol cDNA
RevertAid First Strand ¢DNA Synthesis Kit Fermentas
PCR 50 pL
200 pmol/L. dNTP 0.1 mmol/L 1.5 mmol/L
MgCl, 1 U Tag DNA 94C
4 min 94°C 30 s 56°C 50 s 72°C 1 min 30
72°C 6 min PCR A/T
pMD18-T simple TaKaRa pMD-Lip

MEGA3.1

Kimura 2-parameter
15

Neighbor-joining

BioEdit North Carolina State University
Clustal W
1.7
Jasco J-810
pH
7.4 0.05~0.2 pg/pL.
0.1 cm 1 nm

37°C 0.2 nm 0.25s
200 nm/min 200 nm ~ 300 nm
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3 lipB cDNA
) GenBank FJ536287 FJ]J536288
lipB 4 3 ORF
2.1 IipB 897 bp 298 1 2-A
A. niger 1 5 A . niger LipB
2 ORF
LipB LipA
lipase superfamily 1 I 67 %
5 ORF Il
lipA "' A. niger 1 Il A. oryzae A. fumigatus P.
ORF PCR allii 2-B
RT-PCR A. niger FO44
Signal peptide

LipB | Fodd :_MI'LRREFGH.VMMPE.PAPMQRRDISSMDHIDLFAQYS&MYCSSHIESTGT TLTCDVGHCPLVEAAGATTI S0

LipB | CBS |___ R R N R R R R I RN I I I I I I R g0

L, | Fockd L—D[E'SGRFG UILTMSW TPLWRSYSTSTLDELQLEAQWSAAAYCSHHIDSDDSHY TCTADA CPSVEEASTEML 785

___________ lid

LipB | F034 DEFDDSSSYGDPTGF IAVDE THELTVL SFRGSSDL SHW#TADLDF 6L T S¥SSTCDGCEMHKGE YEANEV IAD TITSKVEAR 160

LipBlces ----- e 160

Lip&l Fosa LEFDLTHNF GG TAGFLAADNTHKRLYVATRGSSTIKAWIADL GFILQDHDDLCT G CKYHT GFWKAWEAAADHL T SKIKSA 158

* *

LipH| FO44 WSSYPDYTLVE T 240

LPBIEBS v vceennnennd 240

Lipal FOad MSTYSGYTLYET] 238

*

LipB [ FO44 GYHHESPEYWITSGHDWTVTTSDVTEVYGYDSTDGHDGTILLDSTTAHRHYTIVISECS- 298

[ = I == M Ly BT o - 298

Lipa| Fi44 GESQPSPEYWITSGTGASVIASDHIELIEGINS TAGHAGEATVDVLAHLWYFFATISECLL 297
'| A. F044 LipB  A. niger CBS 513.88

Fig.1 Alignment of amino acid sequences of A. niger FO44 lipases and the related sequences of A. niger CBS 513.88. F044 A. niger F044 CBS A.
niger CBS 513.88. Putative amino acids of A. niger CBS 513.88 identical to LipB of A. niger FO44 are plotted as dots. Solid boxes represent conserved
nucleophilic penta-peptide motif ~Gly-Xaa-Ser-Xaa-Gly . % indicates the amino acid residues belonging to the catalytic triad Ser-His-Asp and

indicates amino acid residues belong to the' 1lid” domain.

2.2 LipB 40.27 11.89 mmol/L 1 pNPP
lipB His-tag IPTG Cl6 pNP-Na
Ni-agarose SDS- 8.1% 16.0%
PAGE 3 2.4 LipB
lipB E. coli Ca’"
LipB 40% Ca’" Ca’*
163 U/mg Ni-agarose 10 LipB  Ca’*
1370 U/mg 12% LipB LipB 0.5 1.0 2.0
43.0 kDa 40.0 kDa mmol/L Ca’" 1h 5-
His-tag 2 kDa A LipB 0.5 mmol/l.  Ca’"
2.3 LipB 2 mmol/L Ca’*
pNP 1h 2.6 EDTA LipB
LipB 4 LipB 2 mmol/L. EDTA 1h
67.5% 5-B A. niger LipB
C8 Km 5.98 mmol/L C10 Ca’" Ca’"

C12 19.3% 38.6% Km
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Fig.2  Structure of A. niger lipB gene A and phylogeny analysis on amino acid sequence of A. niger lipases and the related B . EI-E4 Exon of lipB.
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Aspergillus niger F044 lipB
1 LipB
Table 1 Substrate specificity of the lipase activity of LipB
Substrate Km/ mmol/L Vmax/ pmol/ min mg
C8 5.98 34.69
C10 40.27 164.47
C12 11.89 33.34
3001
A
2501
< 200
3 150F
= 100r
u
(J 1 1 1
Control 0.3 1.0 20
cfCa*')¥mmol
120r 4
100
%, 80
3 60
v
240
=
=20
o . . .
Control 0.5 1.0 2.0
SACDTA)Ymmol
's LipB Ca’* A EDTA B

Fig.5 Activity of LipB incubated in different concentration of Ca?* and
EDTA solutions. A Activity of lipase after incubated in Ca>* solution for

1 h B Activity of lipase after incubated in EDTA solution for 1 h.
3.5 LipB
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7 LipB pH pH=6.0
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Fig.6 Circular dichroism of LipB. A Untreated by Ca**
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Fig.8 Optimal temperature A and temperature stability of LipB B .
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A Lipase activity checked under different temperature B Remaining

activity after incubated under different temperature for 1 h.
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Cloning expression and characterization of a novel lipase gene lipB from Aspergillus
niger F044

Jiangke Yang® Zhengping Zhang Liyin Liu Yunjun Yan
Laboratory of Molecular Biophysics of Ministry of Education College of Life Science and Technology Huazhong University of
Science and Technology Wuhan 430074 China

Abstract Objective We cloned expressed and characterized a novel lipase gene lipB from Aspergillus niger F044 to facilitate
the large scale production and application of that enzyme. Method We cloned lipB gene and the ¢cDNA sequence by PCR and
RT-PCR and then cloned the open reading frame of [lipB into pET28a vector and expressed by isopropyl (-D-1-
thiogalactopyranoside IPTG induction. After Ni-agarose purification the characteristics were determined and the conformation
change was checked by circular dichroism methods. Results The novel lipase genes ¢cDNA of lipB were cloned from
Aspergillus niger F044 GenBank FJ536287 FJ536288 and expressed in Escherichia coli . The molecular weight of LipB was
about 43 kDa. The optimal substrate of this enzyme is 4-nitrophenyl octanoate pNPC-C8 with Km =5.98 mmol/L. The optimal
temperature and pH was 50°C and pH 6.0. The enzyme was stable below 40°C . After incubated at 60°C for 1 h only 18.8%
activity remained. After treated by 2 mmol/l. Ca’* for 1 h the activity improved 2.6-fold.  Conclusion Enzymatic
characteristics of LipB determined showed this enzyme might have potential in industrial applications.
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