I

Tsde quinow: msAnmanuiumzaedumasavewonlutd v Bir luuuad
wazou lai ludhanfieauidndroenlanl BGlul (CHARACTERIZATION OF THE
SUBSTRATE-SPECIFICITY OF BARLEY rHv [3IT AND RICE BGlul-LIKE

A (= s 7 @ s o )
ENZYMES) ’Eﬂi]ﬁﬂﬂﬂiﬂ‘]eﬂ D IONANRNT19158 AT LN Lﬂi{]‘ﬂ@-ﬂﬁu’d, 138 iH.

o 3 o . 1o < 1 oA

wulad ¢Hy BII) ihweu'lyi B-mannosidase Tuynadwuldlunaaduuadn
A4 9 o = o % \ & g

o0 nertesnumsasunilasveswiiuvan lasmsgosaats  galactomannan  wuilu
. o ! @ t4 =) =

1AUNA19YBY hemicellulose Taviauswiuow Tl B-mannanase NMILTeuNey

L4

ANuieUYeInIARLi TuszHI rHy BII uazeu i B-glucosidaseTud1d wuduouland
0s1BGlul ludhagniaeglunguideaiy rHy BII uaasliiiud eu'lad Os1BGlul ezl
auauiailu p-mannosidase 1wReaiuenlaal rHy BII uaziou'lesd Os3BGIu8 gniald
oglunguisaiuenlel 0s3BGl7 Feflnaeuidmiy p-glucosidase nansldifiuh
0s3BGlu8 thzlinaauiaiu p-glucosidase tmifou Os3BGlu7

¢cDNA fifludunuulumsadraonlad riv BII goafa wagldhifudununluns
a$aenlsy rHy BII lunuaiide nusuew'lel tHy Bl Agdefianudunzdeduainsa
wfudeiuenlyl Hy BII NBITAmETareaey lxideuaans PNP-B-(1,4)-D-
mannoside 18An11 pNP-B-(1,4)-D- glucoside uazdosmaroduansa p-(1,4)-D-
cellobiose ~ @an  B-(1,4)-D-cellotriose  tow'lasi rHv  BII  ansadesaals
mannooligosaccharides Aifia1men 2-6 wiwldaniuonlsni Os3BGu7 mnlfnim
transglycosylation wuineu'lasd rHv I amnse l¥dumasa pNPGle uag cellobiose 1u
msdunsied mandafigoudoiulae B-(1,2)- B-(1,3)-, and p-(1,4)-D-linkages Mud D
wuland rHy I awnsosalfinien transglycosylation Taol¥ pNP-Glucoside uay
cellobiose Hudumasald vazldnandniiFouneiuiuse B-(1,2)-, B-(1,4)-, uaz p-
(1,6)-linkages Lm”lijmmiaﬁﬁﬂﬁﬂ?m transglycosylation Tagly dUMAIANGN mannosyl
16

msanauiavewsulsi Os1BGlul uazioulesd Os3BGlu8  wuiueuland
Os1BGlul liifinaieruiid p-mannosidase faiinn'33198u udenlasl OsIBGlul waz
wou'lwyl 0s3BGIuS Tnaautaily p-glucosidase milousuonlsd 0s3BGIu7 1ifesn
wu'lwl rHy BII uaziou'lesi Os3BGlu7 innusunszlumssesaaions pNPMan 1ay
pNPGle uana1anu mafSeuiiouTassadiesiassveseulxi rHy BIL Os1BGlul, uag

' a a { 1 a a J. ' o
Os3BGlu8 wuhnsaezil Tuusnanldlumsisalgnsaveveu lxitianuuanaiaiu



v

Y ' [
521N rHv BII, Os1BGlul, Os3BGlu7 taz Os3BGlu8 astiunsaozil lunusnunm
lo o o . . . . L4
winntunuduamsaalaie (aglycone binding site) 1w subsite +1 wag +2 Turou s
{ I a L4 ) 1

rHy Bl SsgnulasuldifunsaoziiTuvesoulsl 0s3BGIu7 lu 4 dumisfie V184l
1 o A o ] a @ uazl [}

AI87L, 1246V, uaz V250N wunmsnatenuinduminsaozi luiiosdudoniu i
aunsofasundasanuiumeaedumasa’lda namsAnpiAuIumzIes pNPMan @o
pNPGle wun nsaezdilu L246 ldanuiumieae pNPMan anas 1.95 wiwagiiu
° [ = 4 1 a a 4 Y4 ]
anudumzae  pNPGle  :nmsAnyvasmaas maselgnieweseu ladnateiuguoh

v v @ { @ ' a a 4
1246 Sufuduaasatazierdesiuninsalgnioveaon ]

A v =

a = IS} A
TVNIVIFAUAY DYUDFOUNANE

A 4

n1sdnm 2551 Aeo%0019156N1US NI




TEERACHAI KUNTOTHOM : CHARACTERIZATION OF THE
SUBSTRATE-SPECIFICITY OF BARLEY rHv BII AND RICE BGlul-LIKE
ENZYMES. THESIS ADVISOR : ASSOC. PROF. JAMES R. KETUDAT-

CAIRNS, Ph.D. 138 PP.

B-GLCUCOSIDASE/B-MANNOSIDASE

Barley (Hordeum vulgare) B-glucosidase isozyme II/HVMANNOSI1 (Hv BID),
a P-mannosidase purified from germinated barley seed, plays a role in cell wall
remodeling by concerted action with [-mannanase in the hydrolysis of
galactomannan. Multiple protein sequence alignment of Hv BII with plant glycosyl
hydrolase family 1 enzymes shows that it is most similar to plant f-mannosidases and
rice BGlul B-glucosidase (Os3BGlIu7) and related isozymes. Phylogenetically, Hv
BII is grouped with the rice isozymes Os1BGlul and Os7BGlu26, suggesting that
these enzymes should have f-mannosidase activity like Hv BII. Os3BGlu8 is grouped
with Os3BGlu7, which suggests that Os3BGlu8 should have B-glucosidase activity
like Os3BGlu7.

A cDNA encoding Hv BII was cloned and the Hv BII protein it encodes (rHv
BIT) was expressed in recombinant Escherichia coli and purified. The activity of rHv
BII is nearly identical to Hv BII, as they both showed higher efficiency in hydrolysis
of pNP-B-D-mannopyranoside (pNPMan) than pNP-B-D-glucopyranoside and in
hydrolysis of cellobiose than cellotriose. rHv BII can hydrolyse oligosaccharides with
B-(1,2)-, B-(1,3)-, and p-(1,4)-D-linkages, and glycosides, including alcohol
glucosides, cyanogenic glucosides, hormonal glucosides, and isoflavonoid glucosides.

rHv BII hydrolysed mannooligosaccharides with much higher specific activity than





