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¥ AL Fm 3 B Cloning and Characterization of Multivalent Protease
Inhibitor in Chicken Egg White
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The multivalent protease inhibitor in chiken egg white termed as ovoinhibitor was subjected to
cloning and characterization. Although ovoinhibitor can be potentially used for industrial
application, the properties of ovoinhibitor were not well investigated. In order to elucidate the
structural and functional properties, recombinant ovoinhibitor was constructed by genetic
engineering. Chiken ovoinhibitor cDNA was prepared by RT-PCR using chiken oviduct mRNA.
The ovoinhibitor cDNA was successfully cloned downstream from the AOXI promoter of pPICZ o A
plasmid vector to facilitate its expression in the methylotrophic yeast Pichia pastoris. The pPICZ
a A carrying the ovoinhibitor cDNA was integrated into the Pichia genome. The expression and
secretion of recombinant ovoinhibitor in Pichia pastoris were successfully performed. The
recombinant ovoinhibitor had a molecular weight 49 kDa, just as the native ovoinhibitor, and
showed inhibitory activity against trypsin, chymotrypsin and elastase.

An attempt was carried out to express the small fragment of the elastase inhibitory domain as
part of ovoinhibitor in Pichia pastoris. The elastase inhibitor fragment, consisting of the sixth and
seventh domains in ovoinhibitor, was genetically fragmented and successfully integrated into the
Pichia pastoris genome. The 15 kDa recombinant elastase domain was secreted in to the
cultivation medium. The recombinant elastase inhibitor domain showed inhibitory activity
against elastase and chymotrypsin. The same inhibitory activity of the fragmented domain
against elastase suggests the correct folding of the domain in Pichia pastoris. Thus it can be
concluded that recombinant ovoinhibitor might become an excellent research tool that may
contribute in the food industries. However, the industrial applications of ovoinhibitor are limited
because of their susceptibility to heat, organic solvents and some proteolytic attacks. Therefore
ovoinhibitor galactomannan conjugate was prepared by Maillard reaction in dry state to make

resistant the protein from unfavorable conditions. The resulting ovoinhibitor-galactomannan



conjugates showed almost the same inhibitory activity for trypsin,chymotrypsin and elastase as
untreated ovoinhibitor. The conjugates showed stronger heat stability and better emulsifying
properties than  untreated  ovoinhibitor. There results suggeest that the
ovoinhibitor-galactomannan conjugate can be used as a protease inhibitor having heat stability

and excellent emulsifying properties for industrial application.
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