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The study of bacterial thermostable phytase is of interest for its use in animal
feed. The phytase enzyme is important to increase utilization of phytin-phosphate
commonly present in plant seeds and to lower the release of phosphate along with
animal manure into the environment. Thermostability of the enzyme is a critical factor
in the feed processing with high heat during extrusion or pelletization. In this study a
thermophilic bacterium, Bacillus stearothermophilus T2, was isolated and found to
produce phytase. The organism grew well at 60°C but only slighlty at 37°C but its
enzyme was active at a temperature of 65°C. Isolation and purification of the enzyme
using ammonium sulfate fractionation and ion exchange chromatography were met
with no success. The enzyme was found in minute amount in the culture supernatant
and was assumed to be very hydrophilic in nature like most of the reported phytases.
Attempts to concentrate the enzyme in culture supernatant with the lyophilization
method resulted in insoluble protein. Thus, it was assumed that the low protein
content might be the cause of failure in using ammonium sulfate fractionation and 1on
exchange chromatography. An alternative approach was employed to study the
enzyme. Cloning and expression of chromosomal DNA containing the phytase gene
in E. coli was attempted with the aim to study both the phytase gene and finally the
enzyme. By using primers designed from conserved sequences of the reported
phytases and and with no homology to those of phosphatases, a PCR product of 571
bp was obtained. The PCR product was, then, used to produce a DIG labeling DNA
probe of 546 bp for use in screening genomic library. Out of 1,000 colonies screened,
two identical positive clones were detected. A positive clone named K2 clone was
found to have a 6.5 kb DNA insert. DNA sequence of a 2,450 bp part of the insert
DNA that contained sequence similar to that the 546 bp. DNA probe showed an ORF
of 1,575 bp that was identified to be the phytase gene. The deduced enzyme was
composed of 525 amino acids with a molecular weight of 58,030 daltons.
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