UNAALD

SRALATINT: RMU5480004

n:l' S o 1 Y 4 v a

Bolasans: msﬁnmmwmtmwaaummmlmLauvlezimum-ngfwmmauaz

¢ 1aaa s 6

msﬂszqnmﬂgnimmimLﬂi’]z‘w

-~ > > ~

ZawnIvY: HAL.AT. UTeUUNT AILE3T
AMANBITIAN AIZINYIAITAST NRIINYIFULNBATAVEAS

E-mail Address: fscippt@ku.ac.th

szazalasens: 31 Aoue asuaIwi 15 ﬁqmﬂ% 2554 1970 15 ﬁqmﬂ% 2557

nauanladiudr-ngledias (E.C. 3.2.1.21) dmshisanssananusziud-ngladan

2
1o

! g o A ! by \ o A AV
sniihananglasiuiiens niaszwishananglas (walnalaw) Aungaug aldlsiens

wyazlnalaw) ewladiudr-nglediasanunatdnsg faudwizdeduaamuandisnu

Ar A AR A ' A =< ° ° ' ' '
mmﬁlﬂmummqumUwﬁlzﬂﬂu’]ﬂavlﬂluﬂﬂiﬂﬁﬁu@mﬁmnLW’]x@la%J"lﬂaIﬂmLazmgazvl,ﬂa
va A a = L% 6 @ a ﬁ & 6 U a
Taulasldasnisdainssuldsan LLE]ZI“ELQ%VLGMJ@aIﬂﬁLua‘Tj\‘ltﬂuLauvL‘?jNLU@]’]-ﬂQIﬂ%L@ﬁﬁ]’m

I U a 6 o 1 1 = = 6 @ a s
wegaiuduuuy 1umi’;memmmmwama%%lvl,ﬂaiﬂu Tagsuuauranloiaa ladiwany

tawlsd Abg 970 Agrobactreium sp.  Wu31 mMInatoRusianlodaalaBiuafidiunis F196H

] v
=

RINITDANAN VT UNIzAaRUFLAINN R auNwlua e laglintenudalszansainlunng

o AA o ] A & o ' & <
RANUFURLATNNNUIONANALAF §IWN1TILATIEHRANNT NNz a balana1liwnale lmdainnn

U

2

& A o o a Y P ' a P & o a @ &
AR Gljdllﬂ&lﬂ’lil,@l&m%l@mLLUSYM%JVLﬂaIﬂu TaglSauigutanlaiaalaTiwanuLa s b
GmICHG NNDAKRRDI WU miﬂmUﬁuﬁfmuvlfﬁﬂé’aiﬂ%maﬁ@hme E455A R
A454F/E455A mmmLﬁwmﬂm‘hmw:@ia"laImeImngIﬂvlsﬁ@Tﬁnﬂﬁ’smﬁaavl,@\” wazlunis
a 6 o 1 1 Tl = 6 a s A

aLmﬂ:%mwmLW"nmawa:VLﬂaIﬂu TagSouiiauLan ki aa laTIaN UL kI A1 A1LI&N
VAU has wWuin ﬂtmﬂﬁquau"lsﬁﬁﬁaIﬂ%maﬁ@‘hLmu',o [185A/N189F  I185A/V255F LAY

=

[185A/N189F/V255F mmsnLﬁmmmaﬁW\n:@iaﬂ%iaz"LﬂaIﬂuﬁ@’hmem%ﬁuaaﬂﬁuauwg
dl 1 1 a a A 6 A Ana a 6 U Q/ndl (% =S J
wnui 3wy (13w AwnIu  wis edifividafianglalad) ld anuinldanmsfinmni ez
ﬁ’]vl,ﬂgjmia%ﬁ@Lauvlsﬁﬁm@Tﬁ-ﬂgiﬂ%mmﬁmlﬁﬁﬁmmmammmiﬂszﬂauvl,ﬂaiﬂvl,m@“lﬁﬁmMﬁ@

v [l { Qr v o v

wiamanIndaaddasssinlazeilunliegluzdneangnimedinwld swfisenansnsildls
% 6 o A £Z
lumiaaLﬂi’]mmsaaﬂangiﬂ"lsm‘"[@

aman: lwen-naladiad aalaziud lalsWarlwnglalod aananalalyd



Abstract

Project Code: RMU5480004
Project Title: Study of substrate specificity in beta-glucosidases and their synthetic
applications
Investigator: Assistant Professor Prachumporn Kongsaeree, Ph.D.
Department of Biochemistry, Faculty of Science, Kasetsart University
E-mail Address: fscippt@ku.ac.th

Project Period: 3 years, from 15 June 2011 to 15 June 2014

Beta-glucosidases (E.C. 3.2.1.21) are a group of enzymes that catalyze the hydrolysis
of beta-glucosidic linkage between glucose and another sugar, or between glucose (glycone)
moiety and another non-sugar (aglycone) moiety. Beta-glucosidases from different sources
show different substrate specificities. So this research project aimed to study the mechanisms
that determine the specificity for the glycone and the aglycone moieties by using protein
engineering methods and dalcochinase, which is a beta-glucosidase from Thai rosewood, as a
model. In the analysis of glycone specificity, dalcochinase was compared with Abg from
Agrobactreium sp. The F196H mutation in dalcochinase was found to increase its specificity
toward the mannoside substrate, without affecting its hydrolytic efficiency toward the glucoside
substrate. In the analysis of specificity for soybean isoflavone glucosides which often contain a
modifying group on the glycone moiety, dalcochinase was compared with GmiCHG from
soybean. The E455A and A454F/E455A mutations in dalcochinase were found to increase its
specificity toward the soybean isoflavone glucosides. In the analysis of aglycone specificity,
dalcochinase was compared with linamarase from cassava. The 1185A/N189F, [185A/V255F
and [185A/N189F/V255F mutations in dalcochinase were found to increase its specificity toward
the aglycone moiety whose carbinol carbon contains 3 substituents (such as linamarin and
tertiary-butyl glucoside). Knowledge gained from this study can lead to production of novel beta-
glucosidases that can hydrolyze various types of glycoside substrates, release bioactive
phytohormones, or synthesize useful alkyl glucosides.
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