1.2. Thai Abstract (unAntia)

Ta59n19338il AeedTe lddnw1n15ivuasian ladiudi-ngTadiad Os9Bglu31
27nd17 o laditugasianssulunisimiaudnanglag (transglucosidase) 11nn31n13
danaiusziuan-nalalaa (B-glucosidase) wuintaulad Os9BGIu31 dw1saly 4-
nitrophenyl (4NP) B-D-glucopyranoside, 4NP B-D-fucopyranoside waz 4NP B-D-
xylopyranoside (Jua1sassulunisingiinna wazindaudrougitnialun

nucleophiles ‘leillA acetate w3a azide lafn3i1inilgdlun1siindjizela1ins lads
Taaludn1eniidrsanulunisTinjiiniasinaitdiuisanunisiialjizanldiasgla

Fa'lsidmias uananil towlasi Os9BGIU31 fedunsaldansdanan 1-Cacyl 1ad
wasuavnglad leun 1-O-p-D-feruloyl glucose, 1-O-B-D-(4-coumaroyl) glucose, 1-
O-B-D-vanillyl glucose, 1-O-B-D-(4-hydroxybenzoyl) glucose, 1-O-B-D-sinapoyl
glucose uaz gibberellins GA4 -D-glucosyl ester aaanau phloridzin waz apigenin 7-
O-B-D-glucoside 1Hluarlvinglad ladniansle 4NP-glycosides tau 'l Os9BGIlu31
dursatndaudrongladlunuaanadaduard1sfisusanan carboxylate 16
warnuatauiiaafunisld azide ag1elsfenn owlmidaslid1Aanssulunis
waautdrunglaaldgugaiialdaisianan phenolic carboxylates léun ferulic acid
war 4-coumaric acid uanaNAinaxudnanlaniidvaunsaldanslungudastun
A1n% lewA auxin (indole acetic acid waz naphthalene acetic acid) was gibberellins

aaa

(GA4) Hludrsamdualrsunglad lunsdiuavnisfnudrsdudenisiindjizanaas
wulad uaniila’aanlaaauuavnadiadiazlsanidd wuinlaaauwavlaneuiindu q
Tufinadugunisvituaavian el gesiuivarsninadudaianssuuavian ladiusi-ng

TAFTaaTaun2ll 2 5-gluconolactone,  phenylethyl  glucoimidazole, ~deoxy-
nojirimycin, isofagamine, conduritol B epoxide, cyclophellitol wax 2,4-dinitrophenyl-
B-D-deoxy-2-fluoro-glucopyranoside filsiugnsniswalunisdudananssuuaianlasd

Os9Bglu31 wuiaulaiaiiailinisudavaangyigaluluse (senescing flag leaf)
wazdnnaiavieun Taanisuaavaanlusunaigniuiianinlalnaani1isia3ansig o

wazdasluuna satiu n1sfneanlaniiusin-ngladiad Os9BGIu31 dAJvliunumadifgy
TungrIngiuazdiaiiliiuadiimin naan1asin193 a0 IaARNNIUINSFI15TBINS

seauuIUITIR Journal of Biological Chemistry waziinisuitduanavinlunisysza
AUINTTEAUUINUIEF FAIUTIHN1TAUIYAAINSIFanaIUTyuIlan Hau287398 LAy
inAn® uananiidinisvunuiiaimuinauidod lgn1sldnunisnunsnsss
lazana1mnssualuauing



1.3. English Abstract

In this project, we characterized the putative rice pB-glucosidase Os9BGIu31
and showed that it is a transglucosidase, rather than a B-glucosidase. The
0s9BGIu31 enzyme was found to utilize 4-nitrophenyl (4NP) B-D-glucopyranoside,
4NP B-p-fucopyranoside and 4NP B-D-xylopyranoside as donor substrates and to
transfer the sugars onto nucleophiles, such as acetate or azide better than to water
in hydrolysis. In the presence of such donors, negligible amounts of hydrolysis
were detected. Os9BGIlu31 can use the 1-O-acyl glucose esters 1- O-B-D-feruloyl
glucose, 1-O-B-D-(4-coumaroyl) glucose, 1-O-f-D-vanillyl glucose, 1-O-B-D-(4-
hydrolxybenzoyl) glucose, 1-O-B-D-sinapoyl glucose, and gibberellin GAs B-D-
glucosyl ester, as well as the glycosides phloridzin and apigenin 7-O-f-D-glucoside
as donors with higher activity than the 4NP-glycosides. Os9BGlu31 can transfer
glucose to a wide range of alcohol and carboxylate acceptors, as well as azide, but
had highest activity with phenolic carboxylates, such as ferulic acid and 4-coumaric
acid. Other notable substrates, from the plant function perspective included the
phytohormones auxin (indole acetic acid and naphthalene acetic acid) and
gibberellin (GA4). Except for mercury and copper, Os9BGIlu31 activity was not
affected by metal ions and the typical B-glucosidase inhibitors &-gluconolactone,
phenylethyl glucoimidazole, deoxy-nojirimycin, isofagamine, conduritol B epoxide,
cyclophellitol, and 2,4-dinitrophenyl-p-D-2-deoxy-2-fluoro-glucopyranoside did not
inhibit it. The enzyme is highly expressed in senescing flag leaf and developing
seed, and its expression in seedlings was induced by a variety of stress conditions
and phytohormones. Thus, the enzyme displays several interesting biological and
biochemical properties that give it potentially useful biological functions and
applications. This work contributed to the publication of a paper in the Journal of
Biological Chemistry, presentations at international meetings, and training of a
postdoc, an assistant and a student. It sets the foundation for a future studies with

implications for agriculture and pharmaceutical modification.





