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0.05¢ 0.05¢ 0.05g
15¢ MM 13.4g YNB 4 x
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2
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1mmol/L 110kD 2
1.3.5 K, Vi ONPG 2.1.3
0.1mol/L pH5.2 60°C 85"
Lineweaver-Burk K, 5L
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2 200mg/mL
2.1 SDS-PAGE
2.1.1 3
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pPIC9 - 3600U/mL SDS-PAGE
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Fig.1 Physical map of recombinant expression plasmid pPIC9-lacbh’

2.1.2
pPICY-lach’ GS115
48h
90 23
SDS-PAGE
1 2 3

. kD
—212
. — (70

130kD—> B
110kD—> . - e
- —70

--. —53
2 LACB SDS-PAGE
Fig.2 SDS-PAGE analysis of LACB deglycosylated by Eendo H
1. Purified LACB 2. LACB deglycosylated by Eendo H 3. Middle

molecular weight standards.

Fig.3 SDS-PAGE analysis of expressed LACB in the 5L fermenter with
different induction time
1. Noninduced by methanol in fermenter 10. Middle molecular weight

standards 2 ~ 9. Induced for 12h 24h 36h 48h 72h 96h 108h 120h

by methanol in fermenter.

2.2
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A. oryzae ATCC 20423 LACO
3 12
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2.2.1
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706.5+2.6 U/mg LACO 532.6+1.8 U/mg
LACB LACO 32.7%
2.2.2 pH pH LACB
LACO 37°C 60C pH pH5.2
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Fig.4  Comparison of optimal pH of the LACB and LACO
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Fig.5 Comparison of thermal stability of the LACB and LACO
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Immol/L
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Table 1

1

LACB

LACO

Effect of metal ion and some reagents on enzymatic activity

Metal ion and some

Relative activity

Relative activity

© R ERF B YRR B S SRR A

reagents / Immol/L of the LACO/ % of the LACB/ %
2+ 12.4 69.5
P2+ 123.4 136.7
Mg * 96.4 102.1
Fe?* 19.5 54.8
K* 98.3 99.3
Ca?t 98.1 101.4
In?* 66.2 97.5
Mn2* 79.4 80.1
EDTA 103.0 102.3
SDS 47.4 98.6
1 Ph**
CU2 + F62 + Mn2 +
Mn2+
LACB Cu™* 69.5%
LACO Cu**
12.4% 1ACB Fe’*
54.8% LACO 19.5%
LACO Zn** SDS Ca’"
LACB
Ca’" LACB
LACO
2.2.5 K, V.
LACB LACO ONPG
K, V. LACO K, V..
3. 7mmol/L.  3.3pmol/min LACB K, V.
1.7mmol/L 3.3pmol/min
LACB K, LACO 1
LACB ONPG
LACO
LACB
K, pH
LACO
3
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5L
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4200U/mL
3600U/mL
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6 7
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Overexpression of Aspergillus candidus lactase and analysis of enzymatic properties

ZHANG Wei' FAN Yun-li'' YAO Bin"
! Biotechnology Research Institute > Feed Research Institute ~ Chinese Academy of Agricultural Sciences  Beijing 100081  China

Abstract The lactase gene lach’ from Aspergillus candidus was fused behind a-factor signal sequence in the Pichia
pastoris expression vector pPIC9  then integrated into the genome of P. pastoris by recombination events. The P.
pastoris recombinants for lactase overexpression were screened by enzyme activity analysis and SDS-PAGE. The lactase
expressed in P. pastoris was glycosyled protein with an apparent molecular weight of 130kD while the deglycosylated
lactase treated with Endo H had an apparent molecular weight of about 110kD. The expression level of secreted lactase
protein in recombinant P. pastoris was 6mg/mL with enzymatic activity of 3600U/mL in the 5L fermenter which was the
highest among that of all kinds of recombinant strains reported now. The optimal pH and optimal temperature of the
lactase are 5.2 and 60°C . The V., K, and specific activity of the lactase are 3.3pmol/min 1.7mmol/L and 706.5 +
2.6U/mg respectively. Compare to the lactase from Aspergillus oryzae ATCC 20423 the expressed lactase from A .
candidus have better enzymatic properties including the high thermostability high specific activity and wide pH range for
enzyme reaction.

Key words Lactase Overexpression Pichia pastoris Enzymatic properties
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