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Figure 2- Electrophoresis of colony PCR and double digestion of cloning construct
(pTZ57R/T with phyC). A: Presence of phyC in positive colony (1089 bp) and B: Product
of double digestion of pTZ57R/T (2900 bp, upper band) and, phyC (lower band).
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-35 20 10 40 60 rbsso Signal peptide 100
| 1 | | I
cacatttgacaattttcacaaaaacttaacactgacaatcatgtatatatgttacaattgaagtgcacgttcataaaaggaggaagtaaaatgaatcattcaaaaacac

t Asn His Ser Lys Thr

Signal peptide 120 140 1680 180 200
| | | | |

ttttgttaaccgcggcggeccggactgatgectcacatgeggtgeggtgtcttcccaggcaaagcataagetgtecgatecttatcattttaccgtgaatgcageggegga
Leu Leu Leu Thr Ala Ala Ala Gly Leu Met Leu Thr Cys Gly Ala Val Ser Ser GIn Ala Lys His Lys Leu Ser Asp Pro Tyr His Phe Thr Val Asn Ala Ala Ala Glu

pril) 20 260 280 300 320
| | I | | I

aacggaaccggttgatacggccggtgacgcggctgatgatcctgegatttggetggacceccaagactectcagaacagcaaattgattacgaccaataaaaaatcaggt
Thr Glu Pro Val Asp Thr Ala Gly Asp Ala Ala Asp Asp Pro Ala lle Trp Leu Asp Pro Lys Thr Pro Gin Asn Ser Lys Leu lle Thr Thr Asn Lys Lys Ser Gly

0 k) %0 r) SRl
| | | [ |
ttagtcgtttacagccttgatggtaagatgecttcattcctataataccgggaagctgaacaatgtegatjateccgttatgattttecgttgaacggcaaaaaagtcegatfa

Leu Val Val Tyr Ser Leu Asp Gly Lys WMet Leu His Ser Tyr Asn Thr Gly Lys Leu Asn Asn Val Asp lle Arg Tyr Asp Phe Pro Leu Asn Gly Lys Lys Val Asp

440 480 480 500 520 540
| I | I | |

tcgcggcagecatccaatcggtctgaaggaaaaaataccattgagatttacgctattgatggaaaaaacggcacattacaaagcatgacagatccagaccatccgattge

lle Ala Ala Ala Ser Asn Arg Ser Glu Gly Lys Asn Thr lle Glu lle Tyr Ala lle Asp Gly Lys Asn Gly Thr Leu GIn Ser Met Thr Asp Pro Asp His Pro lle Ala

560 580 600 620 640
| | I | |

aacagcaattaatgaggtatacggttttaccttataccacagtcaaaaaacaggaaaatattacgcgatggtgacaggaaaagagggtgaatttgaacaatacgaatta
Thr Ala lle Asn Glu Val Tyr Gly Phe Thr Leu Tyr His Ser Gln Lys Thr Gly Lys Tyr Tyr Ala Met Val Thr Gly Lys Glu Gly Glu Phe Glu Gln Tyr Glu Leu

680 580 700 EcoR 720 0 760
| | | 7 | | |

aaggcggacaaaaatggatacatatccggcaaaaaggtacgggcgtttaaaatgaattcccagacggaagggatggcagcagacgatgaatacggcaggectttatateg
Lys Ala Asp Lys Asn Gly Tyr lle Ser Gly Lys Lys Val Arg Ala Phe Lys Met Asn Ser GIn Thr Glu Gly Met Ala Ala Asp Asp Glu Tyr Gly Arg Leu Tyr lle

780 800 80 B40 860
I | I |

cagaagaagatgaggccatttggaagttcagcgccgageccggacggeggcagtaacggaacggttatcgaccgtgeccgacggecaggcatttaactegtgatattgaagg
Ala Glu Glu Asp Glu Ala lle Trp Lys Phe Ser Ala Glu Pro Asp Gly Gly Ser Asn Gly Thr Val lle Asp Arg Ala Asp Gly Arg His Leu Thr Arg Asp lle Glu Gly

880 00 920 940 960 980
| | | | | |
attgacgatttactacgctgctgacgggaaaggctatctgatggcatcaagccagggaaacagcagctacgecatttatgacagacaaggaaagaacaaatatgttgeg
Leu Thr lle Tyr Tyr Ala Ala Asp Gly Lys Gly Tyr Leu et Ala Ser Ser Gln Gly Asn Ser Ser Tyr Ala lle Tyr Asp Arg GIn Gly Lys Asn Lys Tyr Val Ala
1000 1.0‘20 1,040 1060 1.0|m
| I |
gattttcgcataacagacggtcctgaaacagacgggacaagcgatacagacggaattgacgttctgggtttcggactggagectgaatatccgtteggtatttttgteg
Asp Phe Arg lle Thr Asp Gly Pro Glu Thr Asp Gly Thr Ser Asp Thr Asp Gly lle Asp Val Leu Gly Phe Gly Leu Gly Pro Glu Tyr Pro Phe Gly lle Phe Val
Mloo 1 1Iz: 1‘1‘40 1‘1‘60 Mlm
cacaggacggtgaaaatatagatcacggccaaaaggccaatcaaaattttaaaatcgtgccatgggaaagaattgctgatcaaatcggtttccgeccgetggcaaatga
Ala GIn Asp Gly Glu Asn lle Asp His Gly GIn Lys Ala Asn GIn Asn Phe Lys lle Val Pro Trp Glu Arg lle Ala Asp Gin lle Gly Phe Arg Pro Leu Ala Asn Glu

1,200 1,220 1|Stop codon terminator 120 1,280
| | | | |
acaggttgacccgagaaaactgaccgacagaagcggaaaataaacatgcaaaaagcagcttatacaagctgetttttgcatgtgaagaacy

Gln Val Asp Pro Arg Lys Leu Thr Asp Arg Ser Gly Lys Stp
5-10 =35 sl JIg ATCCI2711 kil pbasl s 7Sb 3kd 05 Ssp 5 stislS s JIg -3 IS
S 23 3 5kd 05 eamSuS axl aiel denl Jlaiml JIg ol sdd jaseie p353m Jlail O Mg

el 03 B yatiie 5 ol 5 At JL&w I8 el 0is B asiie A5 4S5

Figure 3- Nucleotide sequence and deduced amino acid sequence of phytase gene (ATCC12711)
isolated from Bacillus subtilis . The putative -35, -10 and ribosome binding site sequences are
indicated (sequences are signed). The possible signal peptide cleavage site is indicated (sequences
are signed).
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Figure 4- Phylogenetic analysis of various amino acid sequence of alkaline phytases. The
phylogenic tree was constructed using the Mega 5 program. The length of horizontal
lines indicates the relative evolutionary distance. The amino acid sequence ofBacillus
subtilisTS16  (AF292103), Bacillus subtilis ARRMK33 (EF092835), Bacillus
subtilisB9601(S EU624118), Bacillus subtilisWHNBO2(AY220075), Bacillus subtilisE20
(FJ541287), Bacillus subtiliswYCQ02 (FJ986327), Bacillus subtilisATCC12711
(JQ437256), Bacillus subtilisVTTE-68013 (AF029053),
Bacillusamyloliquefaciens(U85968), LiliumlongiXorum(DQ437678& DQ437677), Bacillus
licheniformis(AF469936), Bacillus subtilisNCIM-2712 (GU475117) and Bacillus
subtilisUS417(AM501550)were obtained from NCBI GenBank.
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Figure 3- The secondary structural model of phytase from Bacillus subtilis ATCC12711.
The arrows indicated p-helix Sheet.Color gradient from blue to red showed reliability of
the model.
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Abstract

Phytase has a hydrolysis function on phytic acid which yields inorganic phosphate.
Using phytase enzymes in domestic animals have a positive effect on optimal diet intake.
Bacillus species can only produce thermostable alkaline phytase. Accordingly extracellular
phytase gene was isolated from Bacillus subtilis ATCC 12711 (phyc) using linker primers
containing restriction sites of BamHI and Hindlll. The isolated fragment was then inserted
into pTZ57R/T vector for cloning and nucleotide characterization. Molecular weight of
phytase protein was estimated about 42 kDa. On the other hand the model of phytase
secondary structure showed the potential of thermostable characterization of enzyme.

Keywords: Phytase enzyme, Gene cloning, Bacillus subtilis, Phytic acide, Recombinant
protein.
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