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[Characterization of Glycosidases from Forest Legumes]
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Abstract

This project set out to investigate the primary structures, functions and
possible application of glycosidase enzymes from legumous trees found in Thai
forests. In order to appropriately utilize the resources available, two enzymes were
studied, chitinase from Leucaena leucocephala de Wit and beta-glucosidase from
Dalbergia nigrescens Kurz. Both these enzymes were purified from seeds or young
plants and their cDNAs cloned. The chitinase was expressed from the cDNA in
Escherichia coli and the recombinant protein was found to have activity similar to
that of protein purified from the plant by chitin-affinity adsorption. Both chitinases
could hydrolyze chitinous substrates with the highest activity toward colloidal chitin.
The products of both natural purified chitinase and recombinant chitinase hydrolysis
were predominantly N,N’-diacetyl chitobiose and N,N’ N”’-triacetyl chitotriose at
short time points and chitiobiose and N-acetylglucosamine at longer time periods.
The recombinant protein was also found to significantly inhibit the growth of 13
strains of fugus, suggesting its potential use in agricultural applications. The D.
nigrescens PB-glucosidase was found to hydrolyze p-nitrophenol glycosides with
similar preference to D. cochinchinensis p-glucosidase, but to have different
specificity toward natural isoflavanoid and steriod B-glucosides. In particular, D.
* nigrescens {-glucosidase could hydrolyze two apparent isoflavancid glycosides
isolated from D. nigrescens seeds, while the D. cochinchinensis enzyme could not
hydrolyze them well. Despite this, the protein deduced from the D. nigrescens cDNA
was 85% identical to the D. cochinchinensis P-glucosidase and matched peptide
sequences from the purified protein, though active protein could not be expressed by
recombinant expression from the D. nigrescens ¢cDNA in either E coli or Pichia
pastoris. Sequence analysis confirmed that almost all amino acid residues previously
identified as being important for substrate binding and hydrolysis were identical
between the D. cochinchinensis and D. nigrescens {-glucosidases, so the basis for
their different specificities remains to be studied further. Thus, the L. leucaena
chitinase provides a useful enzyme to be studied for agricultural application in
preventing fungal disease, while the -glucosidase work provides a basis for work on
determinants of substrate specificity, which may be used to engineer enzymes for
specific uses in the future.





