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The degradation of polysaccharides, feruloyl oligosaccharides and esters b%
wild FE and mutants

Introduction

« The genome-wide library of anaerobic fungus, Pecoramyces sp. F1, contains abundant genes that encode
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polysaccharide-degrading enzymes.
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« However, only limited enzyme genes are developed, and the biological characteristics of most enzymes have still Bl Fe-WT s R
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« This study was aimed to express a feruloyl esterase (FE) and its mutants derived from the fungus and analyse 5- L 307 B Fe-M2
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their biochemical function.
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Materials and Methods
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> ) T Figure. 3 (A) For the degradation of polysaccharide, the degradability of Fe-M1 was significantly higher than the other three enzymes
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(P<0.05), and the mutation of GH11 decreased the polysaccharide-degrading capacity of Fe-M2 significantly (P<0.05). (B)(C)(D) all
showed that the mutation EST and GH11 in FE both reduce the digestibility of esters and feruloyl oligosaccharides significantly (P<0.05).j
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Table. 1 (A) the Km value of Fe-M1 was nearly the half of WT, it indicated that the substrate affinity of Fe-M1 is significantly increased

(P<0.05). The Kcat and Kcat/Km value of Fe-M1 was also increased, showing that its catalytical efficiency of substrate is enhanced.
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of proteins of proteins

However, the Km value of Fe-M2 was significantly improved (P<0.05), its substrate affinity was decreased. The reduced Kcat and

Kcat/Km value of Fe-M2 meaned that its catalytical efficiency is significantly declined (P<0.05). Figure. 4 (B) Kinetic curves of wild FE

and mutants with WAX-medium viscosity as substrate.
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The domain organization and purification of wild FE and mutants Kinetic properties of wild FE and mutants with pNP-acetate and Methyl
ferulate as substrate
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Table. 2 (A) Compared with wild FE, the Kcat values of two mutants with pNP-acetate and methyl ferulate as substrate were both
A B significantly decreased (P<0.05), which meaned that their catalytical efficiency of substrate are both declined. When using the same
enzyme, the Vmax of catalysing pNP-acetate was significantly higher than that of catalysing methyl ferulate (P<0.05). Figure. 5 (B)(C)
120 _ 120 Kinetic curves of wild FE and mutants with pNP-acetate and methyl ferulate as substrates. Y
S S
et = 100-
Conclusion
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O o 60- In summary, the mutation of esterase domain in wild FE increased the polysaccharide-digestibility of the enzyme.
2 E The mutations of EST and GH11 both decreased the esterase activities of FE. According to these results, we
% % 40- speculate that the existence of EST domain can repress the activity of GH11 in FE. However, for the degradation of
o 14 esters, these two different domains show strong interaction effect.
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