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PHYTOHORMONE/ RICE/ BETA-GLUCOSIDASE/ ABCISIC ACID GLUCOSE

ESTER/ GLYCOSIDE HYDROLASE

In plants, B-glucosidases belonging to glycoside hydrolase family 1 (GH1) have been
implicated in several fundamental processes, including release of bioactive
phytohormones from inactive glycoside storage forms. For instance, rice Os4BGlul2
hydrolyzes salicylic acid glucoside (SAG) and tuberonic acid glucoside (TAG), while
Os4BGlul3 hydrolyzes TAG, SAG and gibberellin glucose ester (GA-GE). Abscisic
acid (ABA) is a phytohormone that plays critical roles in various biological processes.
One of its best characterized roles is in adaptive responses to abiotic stresses, such as
high salt and dehydration stress, and it also inhibits shoot elongation. ABA glucose
ester (ABA-GE) is the major metabolite of reversible ABA inactivation of ABA in
plants. Here, several rice B-glucosidases that have been expressed in Escherichia coli,
including Os1BGlu4, Os3BGlu7, Os4BGlul2, Os4BGlul3, Os4BGlul8, Os7BGlu26
and Os9BGlu31, were screened for release of glucose from ABA-GE. Os4BGlul3
exhibited highest hydrolysis activity with ABA-GE followed by Os4BGlul2. The
kinetic parameters of these enzymes for ABA-GE hydrolysis were Kwm, 10.88, kcas, 7.50,
and kca/Km, 0.689 for Os4BGlul2 and Kwm, 1.66, kear, 20.59, kea/Km 12. 40 for
Os4BGlul3. Rice B- glucosidases in a subclade of phylogenetic cluster At/Os7,

including Os4BGIlu9, Os4BGlul0, Os4BGlul 1, Os4BGlul2 and Os4BGlul3 were
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fused to green fluorescent protein (eGFP) to see subcellular localization by
Agrobacterium- mediated transformation of tobacco. All five-rice beta-glucosidase-
eGFP fusion proteins appeared to be localized to the apoplast. To determine whether
the enzymes in At/Os7 are able to hydrolyze ABA-GE and GAs+-GE in planta,
Arabidopsis thaliana lines overexpressing rice Os4BGlu9, Os4BGlul0, Os4BGlull,
0s4BGlul2 or Os4BGlul3 B-glucosidases were produced. The plant extracts of these
lines could hydrolyvze ABA-GE, GA4-GE and p-nitrophenyl B-D-glucopyranoside
(pNPGlc) better than wild type plant extract. The Arabidopsis overexpressing rice -
glucosidase were germinated in %2 MS for 7 days and transplanted to plates
supplemented with 0.01 uM ABA or ABA-GE or 0.05 uM GA4 or GA4-GE. In the
ABA treatment, plants overexpressing the rice B-glucosidases exhibited longer root and
shoot lengths than wild type. ABA-GE treatment found Arabidopsis overexpressing
rice Os4BGlul3 exhibited shorter root and shoot lengths than wild type, which is
consistent with the high enzyme activity toward ABA-GE of Os4BGlul3 expressed in
E. coli. When the Arabidopsis lines overexpressing the rice B-glucosidases were
transplanted to media supplemented with GA4-GE, Os4BGlul2 and Os4BGlul3
exhibited root lengths longer than wild type. Based on these observations we propose
that rice B-glucosidase in this subclade of At/Os7 are cell wall proteins which hydrolyze

ABA-GE and other phytohormone glucoconjugates in the apoplast.
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