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Abstract Te 144493

The purpose of the present work was to study the enzyme Thai Rosewood B-
glucosidase (dalcochinase) in terms of its structure and evolution, the structure and biological
activity of its natural substrate, and the use of the enzyme to synthesise glycosides. This
enzyme was discovered by us, purified and characterised in terms of kinetic properties, in earlier
work supported by the National Research Council of Thailand.

The natural substrate of the enzyme was purified and shown to be a novel isoflavonoid
B-glucoside, which we called dalcochinin-8'-O-B-glucoside, similar to the previously described
compound amorphigenin-8'-glucoside. Dalcochinin-8'-O-B-glucoside and its aglycone failed to
show antimalarial activity, antibacterial activity or mosquitocidal activity, but the aglycone showed

slight inhibition of mitochondrial activity. However, dalcochinin-8'-O-B-glucoside is present in
large amounts, namely 3% by weight in the seed, so that its may fulfil some still unknowin

function.

Selected peptides were isolated from Thai Rosewood dalcochinase by HPLC,
sequenced, and used to design oligonucleotide primers for cloning and sequencing the enzyme.
The cDNA included a reading frame coding for 547 amino acids including a 23 amino acid
propeptide and a 524 amino acid mature protein. The sequences determined at peptide level
were found in the cDNA sequence, indicating the sequence obtained was indeed the
dalcochinase enzyme. The mature enzyme is 60% identical to the cyanogenic B-glucosidase
from white clover glycosyl hydrolase family 1. Active site residues identified by homology were
the catalytic nucleophile Glu 396 and catalytic acid Glu 182 in the mature D. cochinchinensis
protein. Modeling of the three-dimensional structure, based on the white clover X-ray crystal
structure, showed that most residues in the active site were conserved, except that His 253 and
Ser 184 in dalcochinase were replaced by Val and Trp in white clover respectively. Eight
putative glycosylation sites were identified and one was confirmed to be glycosylated by Edman
degradation and mass spectrometiy. The protein was expressed as an prepro-alpha-mating
factor fusion in Pichia pastoris and the activity of the secreted enzyme characterized. The
recombinant enzyme had the same K, for pNP-glucoside and pNP-fucoside and the same ratio

of Voo for these enzymes as the enzyme purified from seeds and similarly hydrolyzed the

natural substrate, daIcochinin-S'-B-glucoside.

Thai Rosewood B-glucosidase was used for synthesis of 3-glucosides. With the primary
alcohols, methanol, ethanol, and 1-propanol, maximum yields of alkyl glucoside in terms of total
pNP-Glc used exceeded 90%, while for primary butanols, 1-butanol and 2-methyl-1-propanol,
yields exceeded 70%. Alkyl glucoside yields were much lower for secondary alcohols, reaching
40% for 8.6 M 2-propanol and 27% for 2.2 M 2-butanol, and no transglucosylation was found
with the tertiary alcohol, 2-methyl-2-propanol. Time course studies indicate that the methyl
glucoside and propyl-1-glucoside formed were stable to hydrolysis for at least 24 hours. Thai
rosewood dalcochinase showed higher levels of transglucosylation with the longer chain alkyl
alcohols 1-propanol, 1-butanol, 1-hexanol and 1-octanol than almond B-glucosidase. It could
also transglucosylate the primary hydroxyl in short chain diols, such as ethylene glycol.
Glucosides could also be formed with benzyl alcohol and cyclohexanol, but not with phenol.

Small amounts of dalcochinin glycosides could also be formed by transglycosylation.





