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Abstract

Gibberellins are plant hormones that play roles in a number of processes,
including shoot elongation, germination, seed formation and others. In plants,
gibberellins are found in both free aglycone forms and as glycosides, which are
lacking or attenuated in activity. While glucosyltransferases are thought to
glucosylate the gibberellins to form glucosides and glucose esters, p-glucosidases have
been shown to release the active aglycones from these glucoconjugates. Here, we
sought to isolate and characterize a gibberellin g-glucosidase from rice. First
gibberellin A4 glucose ester (GA4-GE) was synthesized, then it was used to screen
previously expressed recombinant rice p-glucosidases and to select fractions for the
purification of rice p-glucosidase from seedling extract. After ammonium sulfate
precipitation and 6 steps of chromatography, two bands of protein were left in the
fraction which hydrolyzed GAs-GE, and 0.18% of the activity was remaining at 337-
fold purification from the crude precipitant solution. The two bands were identified
by tryptic digestion and mass spectrometric analysis, and one of these was the
glycoside hydrolase family 1 protein Os4BGlul3, also known as tuberonic acid g-
glucosidase. This suggests that Os4BGlul3 can also serve as a gibberellin glucose
ester p-glucosidase. In screening of recombinant enzymes for GAs-GE hydrolysis,
0Os3BGIlu6 was identified as an enzyme with relatively high activity toward the
gibberellin substrate. ~ Mutation of the catalytic acid/base and nucleophile of
0Os3BGIlu6 showed that this had the expected decrease in activity with GAs-GE
substrate, as well as p-nitrophenylglucoside and the two substrates gave similar rescue
with azide to produce the expected glucosyl azides. These results show that the
enzyme hydrolyzes the glucosyl ester with a similar mechanism and requirements to
its hydrolysis of glycosides. Overall, these results help us to understand the turnover
of gibberellin gluco-conjugates in rice, as well as the hydrolytic hydrolysis of glucose-

1-esters.





