Vyzkum v Loschmidtovych laboratorich

Ustav experimentaini biologie a RECETOX
Masarykova univerzita




Osnova

Enzymy
Proteinove inzenyrstvi
Modelove enzymy

Projekt degradace

Tym a spoluprace




Enzymy

Domacnost




RACIONALNI DESIGN

1. Pocitacové modelovani

2. Mistné cilena mutageneze

O

Samostatny mutovany gen

3. Transformace

4. Exprese proteinu

5. Purifikace proteinu f

6. neni aplikovan \VA"4 I =3 é EN Y
ENZYM

&

Zkonstruovany mutantni enzym 7. Biochemické testovani




VYLEPSENY
ENZYM

7. Biochemické testovani

RiZENA EVOLUCE

1. neni aplikovéno

2. Nahodna mutageneze

COCO000
COOS%OOO
QOQ 0000

Knihovna mutovanych gent
(>10,000 klonu )

3. Transformace

4. Exprese proteinu

5. neni aplikovana

6. Screening a vybér

- stabilita

- - selektivita
- afinita
= aktivita

=
4

Vybrané mutantni enzymy
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Biomedicina a environment




Halogenalkan dehalogenasy =~ = ‘d
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Bakterialni enzymy

Sté&pi vazbu halogen-uhlik

Uzitecneé v biodegradacich, biosensorech a

syntéze farmaceuticky zajimavych molekul

Nejsou optimalni pro praktické pouziti
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Degradace toxickych latek
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Detekce chem




Projekt enzymove degradacé,, \
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1,2,3-Trichlorpropan
Toxicky a genotoxicky polutant

Pomaly rozklad v zivotnim prostredi

»

Neexistuji prirozené enzymy




Rizena evoluce

Dehalogenasa Relativni aktivita

Divoky typ

C176Y+Y273F 1

1Bosma et al. Appl. Environ. Microbiol. 68: 3582 2002
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Software CAVER

resources . | support- | contact

concept

learn more about y downltoad latest build launch caver viewer
caver viewer . and plugins - using java web start

CAVER - software tool for protein analysis and visualisation

CAVER is

fix troubles, report
bugs, request features

sign in

newsletter

latest news




Analyza programem CAVER

® Hlavni tunel
VedlejSi tunel




Analyza hlavniho tunelu

Time: 00 ps




Analyza vedlejsiho tunelu

Time: 00 ps




Identifikace cilovych mist pro mutagenezi

Hlavni tunel;
@ C176Y

Vedlejsi tunel.
® W141X
® 135X
® 245X
® V246X




Rizena evoluce v cilovych mistech

@® Site-directed mutagenesis

@ Saturated mutagenesis

Mutant C176Y  W141X 135X V245X L246X




Katalyticka Gcinnost mutantd
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DhaA Bosma Gray

Proteinovy mutant
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DhaA Bosma Gray

Proteinovy mutant




Publikace

ARTICLES

nature

chemical biology

Redesigning dehalogenase access tunnels as a strategy
for degrading an anthropogenic substrate

Martina Pavlova'>, Martin Klvana'®, Zbynek Prokop', Radka Chaloupkova', Pavel Banas?, Michal Otyepka?,
Rebecca C Wade®, Masataka Tsuda?, Yuji Nagata* & Jiri Damborsky!
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Spoluprace s primyslem

BioVendor — Ceska republika
B.R.A.I.N. — Némecko
DropTech — Velka Britanie

Terra Verdae — Kanada

Saudi Basic Industries — Saudska Arabie

Sustainable Chemistry — USA
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Vyjezdni seminare

¥
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Co Vas naucime?

Navrhovat a provadéet experimenty
Interpretovat data

Kriticky myslet

Psat publikace

Pracovat v tymu

Prezentovat a diskutovat v Anglictiné




Kontakt

Jiri Damborsky

Loschmidtovy laboratore

Ustav experimentalni biologie

Budova A13, mistnost 2.25
http://loschmidt.chemi.muni.cz/peg/

jiri@chemi.muni.cz
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