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Aspergillus fumigatus Q23L. Q23LG272E
Mutation Research on Q23L and Q23LG272E in Phytase

Derivated from Aspergillus fumigatus
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Abstract  Aspergillus fumigatus wild-type phytase has many favorable properties such as a good thermorstability and a broad
pH optimum. However the specific activity of the enzyme is relative low. A . fumigatus Q23L phytase resulted in a remarkable
increase in specific activity around pH4.5 ~7.0 but the pH stability of Q23L was lower than A . fumigatus wild-type phytase.
To increase the pH stability of Q231 the mutant Q23L.G272E was constructed by site-directed mutagenesis with PCR. The gene
of A.fumigatus wild-type phytase and the mutant genes encoding the Q23LG272E and the Q23L were correctly expressed in
Pichia pastoris GS115. Enzymes were purified and their enzymatic properties were determined. The results revealed that the
specific activity of the Q23L improved remarkably which increased from 51u/mg of the wild type to 109u/mg at pHS5.5.
Meanwhile the pH stability of Q231 decreased evidently especially from pH3.0 to pH4.0.The pH stability of Q23L.G272E in
pH3.0 ~ 4.5 and pH6.5 ~ 7.0 has been improved compared with Q23L. The specific activity of Q23LG272E basically maintained
at the level of Q23L. Analysis of 3-D structure and sequence similarity were used to reveal the presumable factors influencing the

enzymatic properties of Q231.G272E and discussion for the relationship between structure and function of phytase was given.
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Table 1 Comparision of enzyme properties of A . fumigatus Q23L phytase
Q23LG272E phytase and A . fumigatus wild-type phytase

A . fumigatus

Properties of enzyme Wild-type phytase Q23L Q23LG272E
Optimum temperature/ C 55 45 50
Optimum pH 5.5 6.0 6.0
Specific activity [U/mg pH5.5 51 109 100

Effect of metal ion and some

reagents on enzyme activity

Zn’* Mn?* Cu’®* inhibit

EDTA activate
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Mn?*  Cu?* inhibit
Mg * activate
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Fig.4  Comparision of pH stability of A . fumigatus
Q23L phytase A . fumigatus Q23LG272E phytase and
A . fumigatus wild-type phytase

2 A. fumigatus

Fig.5 Comparision of Specific activity of A . fumigatus
Q23L phytase A . fumigatus Q23LG272E phytase and
A . fumigatus wild-type phytase

272

Table 2 Comparison of A . fumigatus residue 272 with the analogous residues in other

fungal phyAs having different levels of specific activity

Residue number 272 Class of amino acid at residue 272

Source of phytase

Specific activity

High H or Low L

A . niger NRRL 3135 YLQSIKKYYGHG Basic H

A . terreus 9A1 YLLSIDKYYGYG Acidic H

A terreus CBS116.46 YLISIDKYYGYG Acidic H

P . lycii CBS686.96 YYYDIDKYYGTG Acidic H

A . fumigatus ATCC 13073 YLQSLGKYYGYG Neutral L

A nidulans Roche Nr.R1288 YLQSISKYYGYG Neutral L

M . thermophila ATCC 48102 YLQSVGKWYGYG Neutral L
Q Q23L

pH5.0
Q23
Q23L
Q23L pH
l?ig.6 Com?f;ion of pz%s (Eic 327D2 Etmcture of A. fumigatus pH2.0~4.5 pH6.5 ~ 8.5
Q23L phytase left and A. fumigatus Q23LG272E phytase right Q23L pH
Q23LG272E hitp //www. expasy. org/
3 swissmod/SWISS-MODEL. html
Anderea ’ A. niger A. terreus CBS spdbv

A fumigatus 023 6 Q23LG272E o7
Asp197Glul98 a9
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