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Constitutive display of Candida antarctica lipase B on the cell
surface of Aspergillusniger and regulation of its fermentation

Yuanfeng Li, Shen Jin, Denggang Wang, Shuli Liang, Suiping Zheng, and Ying Lin

Guangdong Key Laboratory of Fermentation and Enzyme Engineering, School of Biology and Biological Engineering, South China
University of Technology, Guangzhou 510006, Guangdong, China

Abstract: Displaying Candida antarctica lipase B (CALB) on the cell surface of Aspergillus niger is effectively applied for
the industries of food, cosmetics, pharmaceutical and so on. Displaying CALB using induced promoter of glucoamylase on the
cell surface of A. niger SH-1 has some problems such as inhibiting its expression under high concentration of glucose,
mycelium cleavage and decreasing enzyme activity in the later period of fermentation process. Displaying CALB manipul ated
by constitutive promoter from glyceraldehyde-3-phosphate dehydrogenase instead of glucoamylase on the cell surface of A.
niger SH-1, called AN-GpdA, could solve the above problems effectively. Furthermore, it can not only use glucose, but also
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xylose as a sole carbon source. Enzyme activity of AN-GpdA using xylose for fermentation reached 1 100.28 U/g of dry cell.
We also used lignocellulose such as the hydrolysate of bagasse for fermentation with good performance. The result would
provide a novel strategy for the utilization of bagasse.

Keywords: Aspergillus niger, lipase, cell surface display, constitutive promoter
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Tablel Strainsand plasmidsin thisstudy

Strains Source

E. coli TOP 10

Description

Cloning host Life Technologies

A. niger SH-1 Expressing host ~ Lab collection

Plasmids

pCALB-C pGlaA-CALB-  [14]

Flag-CwpA

Mouse anti-FLAG Agilent
Alexa Fluor488 1gG
Invitrogen Oxoid
(PNPB)

(PVA-124) Sigma-Aldrich

(BSA)

25 mmol/L
50 mmol/L

(PNPB)
pNPB 1% -100
Tris-HCI (pH 8.0)
-20C
1.1.3
Luria-Bertani (LB) 1% 0.5%
1% NaCl CD 2%
0.2% KCl 0.05% MgSO; 0.1% K,HPO,
0.001% FeSO4-7H,O 0.05% 85% H3PO,
pH 55 0.22 pm
10 mmol/L CD
CD
2% 1.5 mmol/L CsCl
0.2% PVA-124
0.5% 0.3% NaNO; 0.1% K,HPO,
0.05% KCI 0.05% MgSO,; 1% 2%
0.25% pH 55 APY 1%
0.75% 1.5% (NH4),SO, 0.84%
KH,PO,; 0.18% Na;HPO4-12H,O0 GAPY APY
6% XAPY APY
6% AN-GlaA APY

& 010-64807509

12h 0.25%
4.5% (§L=1:25) 80 °C 4h
- (pH 4.8,
SL=1:20) (20 FPU/g ) 48°C
80 h 6%
APY
12 EHhSHAXERTEENEE
A. niger SH-1
gpdA1261F/SsglaAF ( 2) PCR
pGpdA pCALB-C
gpdARNew/SSglaAR (- 2) PCR
SSglaA PCR PCR
pGpdA
PCR
gpdA1261F/SSglaAR PCR
pGpdA-SSgla PCR
PCR pGpdA
(NotI sall) pCALB-C
pGlaA-SSGla
PCR CloneEz
E. coli TOP 10
pCALB-D ( 1)

=2 BTERT#EHNS14
Table2 Primersused for PCR

Primer name

Primer sequence (5'-3') Size (bp)
AGATCGGAACGACATTG 38
TTTAGATGTGTCTATGTG
GCG
TAGACACATCTAAACAA 39
TGTCGTTCCGATCTCTAC
TCGC
CACCAAAGGAGTGGCG 42
TCGACGCGCTTGGAAAT
CACATTTGC
CAATAGACATCAGTAGC 43
GGCCGCACAGAGGCCA
GAGCATCACC

gpdARnew

SSglaAF

SSglaAR

gpdA1261F
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Not 1
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Fig. 1 Map of the plasmid pCALB-D.
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200 pL
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1 min
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pNPB 1 pmol
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405 nm

x=1
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5mn W 1L 1 ODsgs
(g/L) 0.33
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(23]

(pH 7.4) 2 1% BSA
(pH 7.4)
FLAG Mouse anti-FLAG
2h 1% BSA (pH 7.4)
Alexa Fluor488
IgG 1lh
1% BSA (pH 7.4)

Carl Zeiss LSM710
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S

Fig. 2 Immunofluorescence microscopy assay of
labeled A. niger mycelium by laser scanning confocal
microscope. (A, B) Fluorescence and differential
interference contrast micrographs of control host strain
A. niger SH-1 respectively. (C, D) Fluorescence and
differential interference contrast micrographs of
recombinant AN-GpdA respectively.
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Fig. 3 Displaying CALB activity on the cell surface of
AN-GlaA and AN-GpdA both using glucose as carbon
source.
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100 um

100 pmi - 40 pm

E 4 AN-GlaA 71 AN-GpdA I F E1%E ¥ h kiR & B2
168 h By 20 AE L 7S

Fig. 4 The mycelia morphology of AN-GlaA and
AN-GpdA fermentation using glucose as carbon source at
168 h. (A, B) AN-GlaA magnified 400 and 1 000 times,
respectively. (C, D) AN-GpdaA magnified 400 and
1 000 times, respectively.

AN-GpdA CALB
5 144 h
CALB 1 100.28 U/g
(NADH/NAD") ATP
[24]
6
( 6A 6B) ( 6C
6D)
CALB
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Fig. 5 Displaying CALB activity on the cell surface of
AN-GpdA using xylose as carbon source.
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Fig. 6 The mycelial morphology of AN-GpdA
fermentation at 144 h. (A, B) AN-GdpA using glucose as
carbon source magnified 400 and 1 000 times, respectively.
(C, D) AN-GdpA using glucose as carbon source
magnified 400 and 1 000 times, respectively.
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