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Abstract

Objective

Phytases are classified as 3-phytases (E.C.3.1.3.8), 5-phytases (E.C. 3.1.3.72) and 6-phytases
(E.C. 3.1.3.26) based on the position of the first phosphate residue removed from the myo-inositol
ring of phytate. P. pastoris has been of interest in the last few years as an industrial expression
system. Among the advantages of this expression system, can mention strong and adjustable
progress, high density of cells in culture medium and convenient genetic manipulation. The
methylotrophic yeast Pichia pastoris requires a simpler environment (only one carbon source and
one nitrogen source) than other yeasts to produce recombinant products at high cell density. The
coexpression of digestive enzymes in a single recombinant cell system would thus be
advantageous. The objective of this study is to determine whether combining fungal phytases (3-
phytase) with bacterial phytase (6-phytase) was more effective than each phytase alone in
degrading of plant phytate. In the paper, we tested the new vector, aimed to clone and coexpress
the phytase genes (appA and phyA) isolated from E. coli and aspergillus niger, respectively, and
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transformed into Pichia pastoris. Evaluations were made for the biochemical properties of the
active expressed phytase.

Materials and methods

The nucleotide sequence of phyA and appAz2, 2a peptide and alpha factor were obtained from
NCBI database. A coexpression system for the extracellular production of phytase of Aspergillus
Niger (3-phytase) and phytase of E. coli (6-phytase) will be established in Pichia pastoris yeast.
Plasmid that used in this study was pPIC9k. The genes for each enzyme are fused in-frame with
the “a-factor” secretion signal and linked by the 2A-peptide-encoding sequence. After receiving
the synthetic plasmid with fragments, plasmid that contained phyA and appA2 was cloned in
DH5@ and after that digested by Sacl and transfered by electroporation into Pichia pastoris.
Positive cells are resuspended at 5 mL of BMMY containing 0.5 percent methanol as an inducer.
To follow the induction, methanol was injected into the culture every 24 hours in order to reach
a definitive concentration of 0.5 percent. The recombinant protein was analyzed using sds-page.
Results

The results of present study showed that the recombinant phytase gene was transferred to Pichia
pastoris and the results of PCR confirmed that. The molecular weight of the produced recombinant
phytases was estimated to be around 45 and 80 kDa for appA and phyA, respectively by SDS-
PAGE. The recombinant protein has phytase activity equal to 160.97 U/ml.

Conclusions

In general, this study has shown successful results in the production and expression of two
phytases in Pichia pastoris yeast and can be used to increase phytate decomposition in poultry.
Recombinant yeast will be used for further experiments (farm experiments).
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Figure 2. cloned Structure by Snapgene sofware. The designed fragment is located after the

AOX1 promoter. The designed fragment is placed between two enzymes SnaBl and Notl
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Table 1. The sequences of forward and reverse specific primers

S5 ol £361 Jg b Jgb
AOX1 (5'-GACTGGTTCCAATTGACAAGC-3) 1775
2AR (5'-GGACCTGGATTCTCTTCAACATC- 3)

Base Pairs

— 10,000
8,000
6,000
5,000
4,000

3,000

2,000
1,500

1,000
750

500

250
100

Y g 3 TKB 0 Y 0¥ i J5 ) ¥ 15,989,550 G, 55 9 55 g s ¥ UK
EXWORII RN L y

Figure 3. Confirming the presence of vector and gene by electrophoresis. Line 1 is a negative

control, line 2 is a 1KB DNA ladder, line 3 is a confirmed colony
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Figure 4. Plasmid extraction. Lane 1, 2 and 3 plasmids extracted from each clone. Line 4.
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Figure 5. Digestion of recombinant plasmid with Sacl (1) ladder 1kb (2 and 3) linear plasmid

with Sacl (4) Not linear plasmid
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Figure 6. Plate culture of electroporated cells on MD plate
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Figure 7. Checkered culture of MD plate colonies on YPD medium containing 0.025
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Figure 8. PCR on the selected colonies with specific primers line 1, negative control, line 2,

1kb Denazist leader, line 3, positive control and line 4 and 5 PCR colonies
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Figure 9. SDS-polyacrylamide gel 10 percent electrophoresis analysis of the recombinant
phytase. Lane 1: native yeast, lane 2: protein marker, lane 3 and 4: Recombinant enzyme
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Figure 10. Zymogram assay. 1: negative control 2: Hostazyme enzyme 3:
recombinant enzyme
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