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Fig. 1 Construction of the genes of Chimera 1 (a), II
(b), and M (c), and schematic drawing of formation of
hetero — duplex molecule during overlapping PCR (d)
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Fig.3 Residual phytase activity of Anp, Afp and chimera
phytases after (a) pepsin digestion or (b) trypsin digestion
at different m( protease ) /m( phytase) ratios
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Fig.4 SDS - polyacrylamide gel (15% ) electrophoresis of
Anp, Afp and chimera phytases after (a) pepsin digestion
or (b) trypsin digestion at m(pr’otease)/ m ( phytase) ratio
of 0. 1
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Fig. 5 Nondenaturing — polyacrylamide gel (15% ) electro-
phoresis of Anp, Afp and chimera phytases after trypsin di-
gestion at m( protease) /m( phytase) ratio of 0. 1
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Construction of Chimerical Fungal Phytase and its Resistance to Proteolysis

CHEN Zhuang'’ , BEI Jin-long® ,LIAO Ling”, LIU Shi-gui'
(1. School of Life Sciences, Sichuan University, Chengdu 610064, China;
2. Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract; Chimera [, I and M were created by stepwise substitutions of DNA fragments encoding region 1 — -
47, 178 —237 and 338 - 381 from Aspergillus niger NRRL 3135 phytase (Anp) gene for their counterparts in As-
pergillus fumigatus phytase (Afp) gene, expressed in Pichia pastoris, and then purified. All chimera and parent
phytases resisted to pepsin. Afp and all chimeras lost 13% ~23% phytase activities at m( trypsin) /m( phytase )
ratio of 0. 1, while Anp was thoroughly inactivated. However, SDS — PAGE of trypsin digestion results suggested
serious proteolysis of Chimera Il and Il. But nondenaturing PAGE analysis showed they still kept structural intact
in nature state after trypsin treatment. Chimera phtases also possessed novel pH profiles and thermo stability differ-
ent from Anp and Afp. These results demonstrated the feasibility of improving fungal phytase via gene fragment re-
palcement.

Key words: phytase; Aspergillus fumigatus; Aspergillus niger; proteolysis; protein engineering





