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ABSTRACT

Development and growth of the plant is mostly colfed by plant hormones (phytohormones),
whose concentration is regulated by enzymes. Onéh@fenzymes that are involved in this
regulation is the maize Zm-p60Biglucosidase. Protein engineering offers a mearchange the
substrate specificity of this enzyme. Changes bssate specificity of enzymes can be achieved by
mutations at the DNA level. Introduced mutation niegve destructive side effects on protein
structure. One of the ways to avoid these negatipacts of mutation is to increase the structural
strength of the enzyme by adding new hydrogen howmd®se side effect is an increase in
thermostability of the enzyme.

The aim was to study available informations on tBé&coside Hydrolase 1 family (at
www.CAZy.org), to subjugate selected group of enegno bioinformatic analysis and on that
basis to propose another possible direction ofarebe the enzyme Zm-p60ftglucosidase (EC
3.2.1.21) from maizeZea maygs Based on the analysis of publications and infdrams contained

in the CAZy database this work proposes to increaseyme thermostability Zm-p60.1 by
introducing single point mutations D112K, which shiblead to new hydrogen bonds, which would
contribute to the stabilization of the protein. Newore stable enzyme Zm-p60.1 should be the
default option for the preparation of the next gatien of enzymes with modified substrate
specificity towards cytokines conjugates.
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Databaze CAZy Www.cazy.org popisuje skupinu enzyim jejichz spolénou vlastnosti je, Ze
degraduji, upravuji nebo vytkidglykosidickou vazbu mezi sacharidy a jejich kayfity. CAZy
navic fidi tyto enzymy i podle jejich strukturni podobriostlo 14 klari. Enzym
Zm-p60.1B-glukosidasa z kukice (EC 3.2.3.21) p#tdo rodiny GH1, kde vSichni jefilenové
sdili stejny strukturni motiv (a)s. Databaze CAZy je dobrym zdrojem informaci, podbxdme-

li vlastnosti podobnych enzyimJednou z takovych vlastnostiibe byt termostabilita. Cilem prace
bylo najit v databazi CAZy skupinu podobnygkglukosidas a zjistit (z databaze UNIPROT),
u kterych byla provedena mutageneze &@ma na termostabilitu. DalSim krokem bylo odhadnout
zda je mozné tyto mutacégmést na Zm-p60.1.twodem, pré vytvéret termostabilgSi rostlinny
enzym, je to, Ze zavédi novych vodikovych vazeb, disulfidickych vazeblngch mistki ¢i
hydrofobnich aminokyselin vede také k celkovémuwnpei struktury proteinu. Tato nova peysi
struktura se pak fize stat novou generaci rostlinnych engyikteré budou mutovany ve smyslu
zmeny substratové specificity. V stasné dob mély nékteré nové mutace @-glukosidasy
destruktivni charakter a nebylo tedy mozné charekieat tyto mutanty. Vysledkem této prace je

navrzeni novych mutaci, jez zpevni proteinovoukstnu enzymuf-glukosidasy.

MATERIAL A METODIKA

Bioinformaticka analyza sekvenci (Clustal W) a lsfumnich dat (UCSF Chimera).

VYSLEDKY A DISKUZE

Z GH1 rodiny obsahuijici vice nez 2200 zazdwlo nalezeno 1200 enzymjeZ jsou detailgi
popsany v databazi UNIPROT. Na zakasferenci byla wena skupina 12-ti inZenyrovanych
enzymi. Z této skupiny byly mutovany celkerfi tizné enzymy za cilem ziskat termostajn
varianty. Z detailsjSi sekverini a strukturni analyzyéthto enzyni s B-glukosidasou z kukice
vyplyva, Ze mutace provedené na enzyfirglukosidasa A (BglA) z bakterié®aenibacillus
polymyxaje prenositelna na Zm-p60.1:

Pozi ce 96 106 116
Zachoval ost *x KK K% DR X LLOFR
Bgl A RIF-N -- D EVNQK LD YYH
Zm p60. 1 RILFK TK E A NPD | K YYR

Obr. ¢. 1 — Srovnani aminokyselin enziy@m-p60.1 (Zea mays) a Bg IA (Paenibacillus polyapyx
ukazuije, Ze okoli centra mutace je zachovalé. Sip&# mutaci na pozici 112 u Zm-p60.1.
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Dalsim dikazem penositelnosti mutace je strukturni analyza, ktedividila, Ze

vytipované pozice aminokyselin si odpovidaji polehoprostoru Qbr. ¢. 2). ZwétSena oblast je

ukazana n®br. ¢. 3.
‘\:“ Paenibacillus Zea mays
L polymyxa

PDB ID: 1TR1 PDB ID 1H49

B Gictovibarva [ ] vitébarva

Obr. ¢. 2. - Strukturni pelozeni kukéicné p-glukosidasy Zm-p60.1 (PDB ID: 1HXJ, bila)
a S glukosidasy z Paenibacillus polymyxa (PDB ID: 3CHKilova). Ve vyzngéeném kruhu je vid,
Ze pozice (K96, D112) si v enzymech odpovidaji.

Obr. ¢.3.a — Nazn&ené vodikova vazba fley) v enzymu BglA (PDB ID: 3CMJ, failovd) vznika
mezi D28 a K96. Sdasny stav u Zmp60.1 (PDB ID: 1HXJ, bila) neuigz vzniku vodikového
mistku mezi aminokyseliny D41 a D112¢Aéti 3.b je zobrazen teoreticky model mutace D112K
u Zm-p60.1. Je pravgodobné, ze dojde ke vzniku vodikové vazby.
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Porovnani enzyfi GH1 rodiny sB-glukosidasou z kukice vedlo k nalezeni jednobodové mutace
D112K, jez je odvozena odfipuzného enzymu Bgl A. Mutace prapddobré vytvoii novy
vodikovy mistek zpeiujici proteinovou kostru enzymu. V s@sné dob dochazi k charakterizaci

tohoto mutanta.

1016



