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Figure 1- Cloning strategy for inserting PCR amplified PhyC gene in pET32a(+) vector. A:

Electrophoresis of PCR products on 1% agarose gel (lane S1: phytase ORF (1089), M =1
kb DNA Ladder). B: Electrophoresis of pET32a(+) on 1% agarose gel (lane S1: native
pET32a(+), lane S2: BamHI and Hindlll digested pET32a(+) (5900bp), M = 1 kb DNA
Ladder). C: Electrophoresis of pET32a+ PhyC on 1% agarose gel (lane S1: recombinant
pPET32 contain PhyC (7039bp), M = 1 kb DNA Ladder).
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Figure 2- Electrophoresis of colony PCR and double digestion of cloning construct (pET32a
with PhyC). C: negative control, S1-S4: Presence of PhyC in Vector (1089 bp), M: 1 kb DNA
Ladder and S5,56: Product of double digestion of pET32a (5900 bp, upper band), PhyC
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Figure 3- SDS-polyacrylamide gel electrophoresis analysis of the recombinant phytase in E.
coli BL21 (DE3). Lane C, negative control; lane S1, S2, S3 cell extracts from E. coli BL21
(DE3) cultured for 1, 3, and 5 h after 1 mM IPTG induction and lane M, molecular mass

markers.
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Figure 4- Dot blot analysis of the phytase protein expressed in E. Coli BL21(DE3). Lane S1,
S2, S3 cell extracts from E. coli BL21 (DE3) cultured for 1, 3, and 5 h after 1 mM IPTG
induction.
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Figure 5- The activity of expressed phytase was determined at different pH.
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Abstract

Phytase (myo-inositol hexakisphosphate) is the hydrolysis enzyme of phytic acid that
produces inorganic phosphate. The gene phyC encoding phytase was isolated from Bacillus
subtilis ATCC12711 genomic library and sequenced. The nucleotide sequence of the phytase
gene contained an open reading frame of 1089 bp, which codes for 90 bp signal peptide and a
mature protein with a deduced molecular mass of 42 kDa. Target gene was inserted in pET32a
(+) as expression vector and transformed to Escherichia coli BL21 (DE3) as host expression. The
fusion phytase phyC-Trx gene was successfully overexpressed in E. coli as an active and
cytoplasmic phytase. Recombinant protein production was induced with 1ImM IPTG in shaking
flasks at 30°C in presence of 10 mM calcium. Samples were taken at 0-5 h after induction by 1
hour time intervals, and then protein electrophoresis was done. phyC-Trx protein was expressed
in the cytoplasm of E. coli successfully. Molecular weight of recombinant phytas was estimated
about 64 kDa. Phytase activity was 7.44 U/ml with using standard phosphates method. Optimum
pH for the degradation of phytate was 7. The results of current study showed that thermal
stability and cost effective production make this enzyme attractive for using in feed supplements.
Keywords: Phytase, Phytic acid, Overexpression, Bacillus subtilis.
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