Ad A a : [l o d
Tnala'led lalasmauniah 1 (GHI) Usznoudaviin-ng Indaadeaunindesoyiuives
[ a X % o y
ng Iaa lanannate uaznswdng Indmadgdrong Inaon lwanawnile T Tuanadu 910
= 1 Y} = A 3 o Y A a A
nmsAnyIneuntuas lunsAnyll 0s9BGu3 1 ueu lsinindnuaasfanssumiion
J a Y X an an Y o Y A d Y = o o
nawdng ladad 191 35015 235 I lsiomaisasduna®inimdmsy 0s9BGIu3 1

an A 9 Ay g s Y3 v o aaa o a
195N 1 ﬁWiﬁﬂﬂi]'lﬂW%ﬂlTJﬂ'JﬂLLE]aﬂ@?_I'ﬂﬁQjﬂiﬁlﬂﬂ'Ll@]’JTUGl“L!‘]JQﬂﬁﬂ?ﬂﬁ1uﬁﬂgiﬂ°ﬁlﬁ%u1u

aaa § I @ [ Aaana ~ Aaaa [ 1 %
ﬂgmmﬁi%’ 0s9BGlu31 L‘]Juml,ﬂﬂ;]ﬂim uazmiﬂizﬂmm”lé'mﬂﬂgﬂimmﬂanﬁmim
o o a < a 4 .
muuﬂiﬂﬂwﬂﬁmqm HagINI 1LY 1Ay mass spectrometry (MS) 18¢ nuclear magnetic
resonance (NMR) 3391 2 afaa@1591aN¥ 919N Un150un5n T-DNA 118U 0s9BGlu3 1 Hay
= oA [ Y v @ = 9 ~ (=} as
nsumeuasmunve lavinanalddvasasaniivinn lulinisunsn T-DNA Taes

4 o A, gl./ [~ 1 J

LCMSMS Lﬁaméﬁ’ayamm’%msmﬁmmuﬂawa srensauaaalfifulueamesveensa
o . o { a o 4
Tsiu, 1-0-oleoyl [-D-glucose (18 1-O-linoleoyl B-D-glucose A 101NN N unandasd

A ) 9 A g 4 2 o yve v
NIDA1TOIAUUDY Os9BGIlu3 1 l!ﬁ$ﬁ§1\11u‘wﬁlﬁu'ﬂm"1ﬂﬂ 0s9BGlu31 u@ﬂﬁ]’]ﬂummqllﬂﬂ']@u

v a a J aaa i a J
%}TQﬂﬁTﬂwuﬁﬁUiL?miﬂﬂﬂ UiL’Jﬂ!LiQﬂ{]ﬂi&ﬁJﬂﬁ 0s9BGlu31 Lﬁ@@]ﬂ@ﬂﬂ’l%ﬁ”lﬂzﬁ1ﬂ1§ﬂ

a

~ a I A ] A o Y dy
1WaeUNINTTUVDI 0s9BGlu3 1 Lﬂu"laimgaﬁm@"lm LLa%LW’E]Vﬂﬂ’JHJLGU']GlEﬂWMfQTUGU’E)Q

a 4 a E Ay 9 v oA ya a A
ﬂﬂﬂiiﬂﬂiWHﬁﬂQIﬂ%Lﬂﬁ LL?J’N]],?JJJ9]1!"1113ﬂﬁ?ﬂwuﬁﬂiﬁﬂfﬂﬂiimqaiﬂiqﬁ“ﬁﬁq\iﬂ’ﬂﬂﬂﬂiiu

a 1

nsudnaladiaa uAn1INAIEN W243N (Tryptophan residue 243 to Asparagine) Wl

U

1]
A A a

¢ a 2 - ] ) v
DU LBFUNU ﬂﬂﬁﬁuﬂi’luaﬂgiﬂml@ﬁq@"Uuualeﬂ'J’lllﬁ’lll']ﬁ'ﬂGlUﬂ'liclﬂfﬁ'liﬁ\iﬁuhlﬂ

9
[

' v dy @ o
WaINKa1wN1 0s9BGIu3 1 MINAUIITIBNUEAUAN UBNIINT 151TIAIWITOTLYTIUIUV
4 a 4 { 2
lnalnlwanazia-1nalaledves flavonol kaempferol 313U Tag 0s9BGIu31 W243N Tag
v 9 @ a 4 a o dydy Y < 1
pifedoyanIngluuunmisnszniedlvesuradisalnlasimes uideld1dimiu

F

0s9BGIu3 1 a1u1sou w1 lglunisnana15d5enoua199 598N phytohormone
. A 9 Y a wAa v awu A AR 9 dy o A a
glucoconjugates 1o 19 Ture s qiianisuaziinideounanyr ludiuis msiaumum
{ o o
NeIfuNIs lnauuaznIsuaaIeenuedow 1o3f GHI Cluster At/ Os6 Osl BGlus 1oy
] a 4 A
0s6BGIu22 W Escherichia coli Mignnsansianunanssuveasu laivinlusauiuansesn
1 I~ a 4 a S o ~ d o [
pg1alanaw Avnssunsiudng Iadmdues Os9BGIu31 ndanetilss Teaid1rsunis
% 4 A~ 2 o @ A a @
dunsigiasnuanuraInvals :awdgaeusolsulasugluuuvesdsnssu lagede

P v

o o A BY k) a o = 4
ﬂﬁﬂmﬂwumwahiuﬂﬁaiwwammmwmaﬂ NHY



Abstract

Glycoside hydrolase family 1 (GH1) contains B-glucosidases that hydrolyze various
glucoconjugates and transglucosidases, which instead transfer glucose from one
molecule to another. Os9BGIu31 is the rice enzyme that has been shown to function
as a transglucosidase during this and previous work. In order to determine the
biological substrates for Os9BGIu3l, two approaches were used. First, alcoholic
extracts from rice plants were used as transglycosylation reaction acceptors in
reactions with Os9BGIlu31 and the compounds that were transglycosylated identified
by purification, mass spectrometry (MS) and nuclear magnetic resonance (NMR).
Second, rice plants containing a T-DNA insertion in the gene for Os9BGIlu31 were
extracted and the metabolites compared to those of wild type by LCMSMS. By
combining these methods, we were able to show that the fatty acid esters, 1-O-oleoyl
B-D-glucose and 1-O-linoleoyl B-D-glucose, can serve as products or substrates of
Os9BGIu31 and build-up in plants deficient in Os9BGIu31l. We also mutated
0Os9BGIu31 at sites around the active site to see if we could change it to a hydrolase,
in order to understand the basis for transglucosidase activity. Although none of the
mutations made hydrolysis activity higher than transglucosidase activity, the W243N
(Tryptophan residue 243 to Asparagine) mutation resulted in an enzyme with higher
activity and greater substrate range than wild type Os9BGIlu31. Moreover, we could
identify a number of glycosides and bis-glycosides of the flavonol kaempferol that
were created by 0Os9BGIu3l W243N, based on their mass spectrometric
fragmentation patterns. This work suggested that Os9BGIu31 could be used to
produce a number of compounds, including phytohormone glucoconjugates, of use to
our lab and other investigators in the field. Additional work on expression of the
other relatively highly expressed GH1 Cluster At/Os6 enzymes Os1BGIlu5 and
0Os6BGIlu22 were cloned and expressed in Escherichia coli, but no activities could be
detected from the expressed proteins. Nonetheless, the transglucosidase activity of
0Os9BGIu31 is useful for synthesis of various compounds and can be modulated by
mutations to produce unique products.
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