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ABSTRACT

The oa-L-arabinofuranosidase (ABF) from Trichoderma koningii
G-39 is a retaining enzyme belonging to GH family 54. Our previous
study showed that breakdown_ of arabinosyl-enzyme intermediate is the
rate limiting step of the catalytic reaction. The essential groups are
E223 (nucleophile) and D299 (general acid/base). In this study, the
investigation of kinetic solvent iIsotope-effect re-confirmed that the D299
functions as the general acid/base inithe catalytic reaction.

Surprisingly, E223G mutant was found to remain significant activity,
while E223Q was completely inactive. The structure of T. koningii
ABF was obtained from the homology simulation by using the structure
of Aspergillus kawachii ABF (family 54) as the template. The structure
exhibited that the distance between D191 and anomeric carbon of
substrate is about 4 A and the space is suitable for accommodating a
water molecule. D191 was, thus, proposed to be essential for the
catalysis of E223G, and the mechanism of E223G might become an
inverting process. For studying this hypothesis, a series of double
mutants, such as E223G/D191N, E223G/D191G and E223G/D299N,
were constructed and over-expressed in Pichia pastoris system. The

colonies with high-level expression were selected through various



steps of validation including colony PCR to confirm gene insertion and
activity assay or protein electrophoresis (SDS-PAGE) to evaluate the
protein expression level. After 80% ammonium sulfate precipitation
following by a cation-exchanged chromatographic separation, enzymes
can be purified to reach 95% homogeneity and used for further study.
Kinetic study revealed that the relative activity (Kea/Km) Of
E223G/D191N, E223G/D191G and E223G/D299N are 0.69%~4.6% of
that of E223G. A bell-shaped pH-profile of E223G showed the
catalytic activity of this enzyme is mediated by two pK,s, 1.8 and 4.2.
However, a sigmoidal pH-profile was observed for E223G/D191G
(pKa2= 5.56) and for E223G/D299N (pKa= 2.23), indicating that D191
and D299 are the general base and the general acid of E223G,
respectively. These findings are. consistent with the suggestions

obtained from the simulated.structure.of T. koningii ABF.



