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ABSTRACT

Maize B-glucosidase Zm-p60.1 is one of many enzymes whielimportant for plant development.
It liberates free zeatin from its transport andftmrage form zeati®-glucoside. Using an adapted
site specific non-saturated random mutagenesisoappr it were prepared five multi-site mutants
surrounding the active site (W373K/M376L, W373K/RSMM376L, W373K/P372T/M376L,
W373K/P372S and W373K/P372T) derived from the singutant W373K to study the effect(s) of
amino-acid changes on substrate specificity towaatsral {rans-zeatinO-p-p-glucopyranoside
and cis-zeatinO-B-p-glucopyranoside) and artificial (4-nitoropher@ig-p-glucopyranoside and
4-methylumbellyferylO-B-p-glucopyranoside) substrates. Kinetic and subsspéeificity studies
confirmed large differences among set of mutateryraes. All enzymes surprisingly preferred
cis-zeatinO-p-p-glucopyranoside over trans-zea@p-p-glucopyranoside, whereas differences in
hydrolytic efficiencies are considerable. Quantiat TLC confirmed the bestZOGAZOG
hydrolysis  ratio toward cis-zeatinO-p-p-glucopyranoside in the triple  mutant
W373K/P372T/M376L. Moreover, it was also confirmebat only wild-type hydrolyzed
trans-zeatinN9-B-p-glucopyranoside. No known plafi-glucosidase hydrolyzes this substrate.
Hydrolysis oftrans-zeatinN7-p-p-glucopyranoside was not observed at all.
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UvoD

Metabolismus cytokiniin spolé&né s dalSimi metabolickymi drahami fytohormiorostlin ovliviiuje
celoutfadu vyvojovych procés Fytohoromony byvaji d@sre, nebo trvale inaktivovany konjugaci
s monosacharidy, aminokyselinami atd. Nppdt cytokinini existuji d¥ moznosti jejich
deaktivace -N-glukosylace vytvé trvale inaktivované glukosidy, které jsou dalezymaticky
definitivné eliminovany, zatimcdO-glukosylace vytvB glukosidy, které mohou byt wipads
potreby pomoci specifické B-glukosidasy oft uvolrény (Sakakibara, 2006). Kukidna
B-glukosidasa Zm-p60.1 je schopnapdt kinetinN3-p-p-glukospyranosid drans-zeatin©O-p-b-
glukopyranosid (Brzobohaty et al., 1993). Struktarfunkce Zm-p60.1 byla podrobistudovana
(Rotrekl et al., 1999; Zouhar et al. 2001; Kiranabt 2006; Dopitova et al., 2008). Studium
aktivniho centra enzymu odhalitadu aminokyselin, které se podileji na interakcsslestratem
(Rotrekl et al., 1999; Zouhar et al., 2001; Dopétet al., 2008).

ReSena préce rpdstavuje analysu substratové specificitti movych vicenasobnych mutant
W373K/M376L, W373K/P372S/M376L, W373K/P372T/M376I373K/P372S a W373K/P372T,
odvozenych z mutanty W373K (Dopitova et al., 2008)¢i piirozenym {rans-zeatinO-p-p-
glukopyranosid,cis-zeatinO-B-p-glukopyranosid) a ugtlym (4-nitrofenyl-O-3-p-glukopyranosid
a 4-methylumbellyfery®-8-p-glukopyranosid) substrimn.

MATERIAL A METODIKA

Rizena mutagenese, purifikace rekombinantnich miintenzymova kinetika, kvantitativni TLC

VYSLEDKY A DISKUZE

Bylo zjisténo, Ze vSechny nové mutantygetnt W373K a WT, vice preferufZOG nezZOG jako
substrat. Mutanta W373K/P372T/M376L vykazuje &&i posun v hydrolytické preferencidr
obéma pirozenym substrdm. Zatimco hydrolysatZOG je oproti WT velmi redukovana,
schopnost hydrolys§ZOG je snizena podst&mére.

ZAVER
Specifickou zminou aminokyselin v okoli aktivniho centfaglukosidasy Zm-p60.1 Ize cilén

ménit hydrolytické parametry d&i svym substrdim. Touto cestou je tedy mozné vyite
molekularni nastroje pro jemné ovlisvani cytokininového metabolismu rostlin.
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