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Expression, Purification and Activity Assay of Recombinant
Thermophile Lactase From Pichia pastoris
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Department of Life Sciences,Huaihua College, Huaithua 418008, China;2. Guangzhou Institute of Biomedicine
and Health, Chinese Academy of Sciences , Guangzhou 510530, China )

Abstract: In order to obtain the recombinant thermostable lactase,a DNA fragment containing the
mature lactase gene was amplified from Pyrococcus furious by PCR and cloned into pPICZaA,
generating a fusion protein with the alpha factor from baker's yeast and integrated into the genome of
Pichia pastoris strain X-33. Recombinant yeast transformants with high-level recombinant lactase
production was identified by Western blotting,secreting as much as 125 U/mL induction by
methanol. The recombinant thermostability lactase was purified by Ni'-NTA affinity chromatography
and SDS-PAGE results shown that the purity was over 95%. The specific activity was about 1 800
U/mg and the optimal temperature was about 105 C. It was also showed that the purified lactase
from P. pastoris has a highly thermostability and strong ability to hydrolysis lactose.
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P. furiosus FLFEEE (Lac)cDNA H i 2 Bk K27
FRER AL G, FIBHAK pPICZaA IR K H bk
X-33 AL H E A7 . PCR WA K T A My
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121 BARGMER IR Y P furiosus FLHE
fif cDNA (GenBank Accession No:ghlAF013169.21),
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10 mL 0.25% ONPG 45, F il 4040 T R
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LHStHRAZIL 2018 FE 7B 8




RESEARCH ARTICLE

LI Hongbo,et al: Expression,Purification and Activity Assay of Recombinant

Thermophile Lactase From Pichia pastoris

16285—96 ) Il 7 71 4 Bl 35 1 . AR AR A 08
FLWE 7K M 238 = (LR B % 0 A9 o i /D LS BT ) x
100%

=251

21 BABRBREIZFENHERBIHRLFHFE

Xho 1 Fl Xba 1 WGV, LUK Z5 R W& 1 (a) 7
N, B EARTE 15 00 bp AF DNA 57, iz 40 5
H bR 3 /MR (K 2) HIFZ5 RS Gene
Bank /75—, 160 F 240 2 R A A e 2y . REMILBK
B4 A BERER LT PCR A0 Hr g A& & 1 (b) Fr
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Fig. 1 Expression vector construction and PCR results of

lactase P. pastoris transformants
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4l L 95%, SDS-PAGE 43 #r 4t S 1A | A1) FH 4
A ik T LUPEOR H bR A B alidl, sl T
S WA BRI 5 1.2x10° U, B LS A 320 U/mg,
300 mmol/L kM YL 5 BLEEE R 3.3x10° U, fiff Fb 7%
J125 1 740 Ulmg, 2 375 A FlEE U8 & 46 )=, Bl LIS 29
1 800 U/mg, BEHELEIL T 5.6 fi5 , 45 4 dli AL 5 R an 2
1 i,

140
120
100

i3I /(U/mL)
885 3 3

(=}

3 4

0 1

2
7 IR i /d
2 EEEHs

Fig. 2 Enzyme activity curve
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Fig. 4 Purification of recombinant lactase
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Table 1 Purification of recombinant lactase
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Fig. 5 Optimum temperature curve of lactase

1201
100+
801
60+
40t
201
0

AR B /%

40 45 50 55 60 65 70
pH
6 ZFLiEESHY pH %k
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Fig. 7 Effect of metal ions to recombinant lactase activity
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Fig. 8 Thermostability curve of recombinant lactase
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