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ABSTRACT

The recombinant enzyme, o-L-arabinofuranosidase (ABF), was
efficiently purified by a well developed method to more than 90%
homogeneity by SP (cation) column. The molecular weight of the enzyme
is about 50 kDa by SDS page.

In order to investigate the catalytic mechanism of the ABF enzyme a
series of substrate have been synthesized. In addition, a compound
containing epoxide ring was synthesized for an irreverseible inhibitor to
ABF enzyme.

Hydrolyses of different substrates:within the same ratio of methanol
and water are catalized by ABF enzyme. Depending on NMR spectra, the
result shows that in different substrates ‘catalytic procedures all pass
through a common intermediate. By transglycosylation of ABF enzyme
was shown to cleave the glycosidicbond with a retention of the anomeric
configuration.

Measurement of V... and K, values for a series of aryl-a-L
-arabinofuranoside allowed constructing a Brénsted plot. Brénsted plot
and the common intermediate indicate that the enzyme catalyzes the
reaction with a two-step mechanism involving the formation and
breakdown of arabionfuransyl-enzyme intermediate. By Brénsted plot
efficiency Bj,=-0.19 we know that the ability of leaving group is not the
rate determine step thus the rate determine step is dearabinofuranosylation
step. We indicate that E223 and D299 are the essential residues of
a-L-arabinofuranosidase by protein structure. We also constructing a
mutant enzyme D299G Brénsted plot. Its efficiency B, is -1.3. It means
that the rate determine step of enzyme changes to arabinofuranosylation
without D299.

Unfortunately the inhibitor of ABF enzyme can not be labeled on the
essential amino acids. Futher, investigation of the relationship between
enzyme and inhibitor by double reciprocal plot, indicated that the
inhibitor is a competitive inhibitor.
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