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Fig.1 Physical map of recombinant expression plasmid pPIC9-AppA m .
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Fig.2  SDS-PAGE analysis of expressed phytase in shake flask culture
and deglycosylated by Endo H. M. Standard protein molecular weight
1. Expressed phytase by recombinants P . pastoris pPIC9-AppA m 38 #
2. Expressed phytase deglycosylated by Endo H.
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Fig.3 SDS-PAGE of expressed phytase in the SL fermentor with different
induction time. M. Standard protein molecular weight 1.Formented broth
before induced by methanol 2 ~ 8.Formented broth after induced by
methanol for 12h 36h 60h 84h 108h 120h and 132h respectively.
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Fig.5 The optimum temperature A and thermal stability B of
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Overexpression of Citrobacter braakii phytase with high specific activity in Pichia pastoris

HUANG Huo-qing LUO Hui-ying BAI Ying-guo WANG Ya-ru YAO Bin"
Feed Research Institute  Chinese Academy of Agricultural Sciences  Beijing 100081  China
Abstract Utilization of the phytase with high specific activity is an effective way to improve the fermentation potency of
phytase in recombinant host and decrease the production cost. Up to now the phytase APPA from Citrobacter braakii
exhibits the highest specific activity in the all phytases recorded previously. The gene AppA encoding phytase was
modified according to the bias in codon choice of the high expression gene in Pichia pastoris without changing the amino
acid sequence and artificially synthesized. The modified gene AppA m was Inserted into the Pichia pastoris
expression vector pPIC9 under the control of AOX1 promoter and the resulted expression vector pPIC9-AppA m  was
introduced into the host Pichia pastoris by electroporation. PCR analysis of the recombinant yeast indicated that AppA
m  gene was integrated into the chromosome of Pichia pastoris. The Pichia pastoris recombinants for phytase
overexpression were screened by enzyme activity analysis and SDS-PAGE. The recombinant phytase APPA was purified
by simple methods such as dialysis ultrafiltration and chromatography. After the simple purification the purity of the
recombinant phytase reached to electrophoresis purity and the recombinant phytase was shown to be glycosylated by
Endo-H treatment. The specific activity of the purified recombinant APPA was 3.5 x 10° TU/mg of protein. Recombinant
phytase APPA showed activity at pH values from 2.0 through 7.0 with the optimum at 4.5.The temperature optimum was
55°C at pH 4.5.The K, value for sodium phytate was 0.165mmol/L with a V,,. of 3.3 x 10°TU/mg min. In 5-liter
fermentor in fed-batch fermentation the expression level of phytase in recombinant Pichia pastoris was 3.2mg/mL and
the fermentation potency exceeded 1.4 x 10"TU/mL  which is the highest level among all of the reported phytase
recombinant strains at present.

Keywords Phytase with high specific activity Gene modification Pichia pastoris Overexpression
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