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0 Kolokvium

= Pisemny test
= Celkem 25 otazek s jednou i vice spravnymi odpovedmi

= Minimalné 17 spravnych odpovédi

0 Bi5000 Bioinformatika | — nukleové kyseliny
0 Bi9060 Bioinformatika Il — proteiny

O Bi9061 Bioinformatika — cviceni
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Studijni literatura

O Xiong, J. Essential Bioinformatics. Cambridge University Press, New
York, 2006.

a Claverie, J., and Notredame, C. Bioinformatics for Dummies 2¢9, Wiley
Publishing, Hoboken, 2006

o Cvrckova, F. Uvod do praktické bioinformatiky. Academia, Praha 2006.

o Misener, S., Krawetz S.A. Bioinformatics: methods and protocols.

Humana Press, Totowa, New Jersey 2000.

o Attwood, T.K., Parry-Smith, D.J. Introduction to bioinformatics.

Longman, Essex, 1999.

0 Baxevanis, A.D., Ouellette, F.B.F. Bioinformatics: a practical guide to the
analysis of genes and proteins. Wiley-Interscience, New York 1998.
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0 Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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LTWLDVG--PVDLVVHDWGGAIGMGWAVRHPDLVRRIVVLNTAAGT-KLDRLTWLDVG---PVDLVVHDWGTL
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0 Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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Bioinformatika

0 Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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Bioinformatika

0 Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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Nukleové kyseliny

Lys
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Nukleové kyseliny

Phe
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Nukleové kyseliny

N-Lys

Phe
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Nukleové kyseliny
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Nukleové kyseliny
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Historie bioinformatiky

O Revoluce
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Bioinformatické instituce

0 National Center for Biotechnology Information (NCBI)

0 European Bioinformatics Institute (EBI)
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o National Center for Biotechnology Information (NCBI)
= oddéleni National Library of Medicine pri National Institutes
of Health v USA
=  Poskytuje Databaze GenBank, PubMed, OMIM, Genome dbSNP, ...

= |nformace dostupné pres vyhledavaci systém Entrez
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Entrez, The Life Sciences Search Engine

FubMed | &ll Databases Human Genome | GenBank | Map Yiewer BLAST
Search across databases | |[eo | [Clear | Heln
Welcome to the Entrez cross-database search page

PubMed: biomedical literature citations and abstracts 71 ﬁ Books: online books 7]
PubMed Central: free, full text journal articles (7] * OMIM: online Mendelian Inheritance in Man 7]
Site Search: NCBI web and FTP sites 7] Q OMIA: online Mendelian Inheritance in Animals 7]
Mucleotide: Core subset of nuclectide sequence recards 7] “ dbGaP: genctype and phenotype 7]
EST: Expressed Sequence Tag records (7] ﬂ UniGene: gene-oriented clusters of transcript sequences (7]
GSS: Genome Survey Sequence records 7] t! CDD: conserved protein domain database (7]
Protein: sequence database 7] é 3D Domains: dormains from Entrez Structure 7]
Genome: whiole genome sequences 7] P’P UniSTS: markers and mapping data 7]
Structure: three-dimensional macromolecular structures 7] ﬂg PopSet: population study data sets 7]
Taxonomy: organisms in GenBank (7] f‘@ GEO Profiles: expression and molecular abundance profiles 7]

% g GEO DataSets: experimental sets of GEO data 7]

SMP: single nucleotide polymorphism
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0 European Bioinformatics Institute (EBI)
= Soucast European Molecular Biology Laboratory (EMBL),
Wellcome Trust Genome Campus ve Velké Britanii
= Poskytuje databaze EMBL-Bank, UniProt, Ensembl, InterPro, ...

= |nformace dostupné pres vyhledavaci systém SRS

EMBL-EBI
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EBI Home About EBI Research Services Toolbox Databases Downloads Submissions
Ciatabans s
| Daxabasa Browsing
* 5R3
|— Huckotide Dalabases
Tl b #* BBl Mucleo. Sequence
| Homeology & Similarity * Ensembl
* Fasta * Genomes Server
* \irJ-Blast? * Genome hOT
* NCBI-Blast? * BEMBL-Aign
o * Blast? BEvEC #* Simple Oueres
* Genome!Proteome Fasta * dbSTS Queres
* MiPsrch * Pamasites
SLbi aaicne * Scanpsid * hiutations
BMWBL wizg WEBIMN * Parasite-Blast * |MGT
BulBL-Info. Submitters *® EGl-Blast
SWisSs-PROT Py — |— Frotein Databarses
W ® SHP-Fastald Server ® SUiSS-PROT
BOB-AutoDep | Frot. Function. &natysis * TrEMBL
. E— %ﬁss * ClusTr Search * |nterPro
Services oricads YR * InterProsean * ClusTr
——— Overview Database Repositary Sequin Sofware * FingerP RINTScan L
Sottware Repository *® ppsearch * G0A
Downloads Help Files #* GeneQuiz * Protecme Aoalysis
* Pt * HPl
* Radar * |ntEnz
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Bibliografické databaze

o PubMed

o Web of Science

& service of the U.S. National Library of Iedicine
and the Hational Institutes of Health

www.pubmed.gov
Protein

Genome Structure QMIM FMC Jourr|

j for| Go Clear | Advanced Se

[ Limits | Previewsingex | History | Cligboard | Details |

To get started with Publed, enter one or more search terms.

Search terms may be topics, authors or journals.

1. Create a My NCBI account
2. Bave your search.
3. Your Publfed updates can be e-mailed directly to you

Set up an automated PubMed update in fewer than
five minutes.

Eead the My NCBI Help material to explore other options, such as automated updates of
other databases, sething search filters, and highlighting search terms

Publed is a serwice of the U3, Mational Library of Medicine that includes over 17 million citations

urpy

ISI Web of Knowledge™

Web of Science

Additional Resources

i Search | Cited Reference Search | Advanced Search |

Signin | My Encilote el | by ResearcherD | My Citation 2le

Take the next step @

Search Histary |

Marked List (0)

Web of Science®

Search for:

Exarmpie: oil spill™ AND "North Sea”

1

in | Topic

o S|

Exarmpie: O'Brian C OR OBrian C*

Meed help finding papers by an author? Use Author Finder,

= G

in | Author

[anp =]
Exarpie: Cancer™ OR Journal of Cancer Research and
Clinical Oncology

Add Another Field ==

in IPuincation Nama;l Q

(_ Search

Uvod do bioinformatiky, bioinformatické databaze




o PubMed

Provozovano National Library of Medicine

Obsahuje vice nez 22 milionU citaci biomedicinské literatury
Integruje MEDLINE, Casopisy z oblasti zivych véd a online knihy
Prohledavani mozné pres Entrez nebo DBGET

Obsahuje kromé abstraktl odkazy na plné texty dostupné pres

PubMed Central nebo stranky nakladatelstvi

Pu b“&d.gﬂv

1S, Mational Library of Medicine
Mational Institutes of Health
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Bibliografické databaze

o PubMed

Search Publved - Limits  Advanced search  Help

Pub d gov
u me .got
L5 Mationzl Library of Medicine
Mational Institutes of Health

Display Settings: [v] Abstract Send ta:

iol. 2009 Oct,5(100:727-33. Epub 2009 Aug 23.

Redesigning dehalogenase access tunnels as a strateqy for degrading an anthropogenic
substrate.

Pavlova M, Klvana M, Prokop Z, Chaloupkova R, Banas P, Otyepka M, Wade RC, Tsuda M, Nagata ¥, Damborsky J.

Loschmidt Laborataries, Institute of Experimental Biology and Mational Centre far Biomalecular Research, Faculty of Science, Maszarvk University, Brno,
Czech Repuhlic.

Abstract

Engineeting enzymes to degrade anthropogenic compounds efficiently is challenging. We obtained Rhodococcus thodochrous haloalkane
dehalogenase mutants with up to 32-fold higher activity than wild type toward the toxic, recalcitrant anthropogenic compound 1,2 3-
trichloropropane (TCP) using a new strategy. We identified key residues in access tunnels connecting the buried active site with bulk solvent by
rational design and randomized them by directed evolution. The most active mutant has large aromatic residues at two out of three randomized
positions and two positions modified by site-directed mutagenesis. These changes apparently enhance activity with TCP by decreasing
accessibility of the active site for water molecules, thereby promoting activated complex formation. Kinetic analyses confirmed that the mutations
improved carbon-halogen bond cleavage and shifted the rate-limiting step to the release of products. Engineering access tunnels by combining
computer-assisted protein design with directed evolution may be a valuable strategy for refining catalytic properties of enzymes with buried active
sites.

PMID: 19701186 [PubMed - indexed far MEDLINE]
Publication Types, MeSH Terms, Substances, Secondary Source 1D

(=) Linkout - more resources

Full Text Sources:

MNature Publishing Graup

@ nature publishing proup

Related citations —

Bindegradation of 1,2 3-trichloropropane through
directed evolution an [Appl Environ Microbiol. 2002]

Pathways and mechanisms for product release in
the engineered haloalkane dehalc [J Mol Biol. 2009]

Mechanism of enhanced conversion of 1,2 ,3-
trichlarapropane b [J Comput Aided WMol Des. 2006]

Evalving haloalkane dehalogenases.
[Curr Opin Cherm Bial. 2004]

1 Alpha/Beta-hydrolase fold enzymes:
structures, functions [Curr Protein Pept Sci. 2000]

See reviews. ..

Seeall..

All links from this record =
Related Citations

Compound (MeSH Keyword)

Compound (Publisher)

Substance (MeSH Keyword)

Substance (Publisher)
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o Web of Science

=  Komercni databaze
= Soucast ISI Web of Knowledge

=  Pouziva se pro zjisténi citovanosti a impaktniho faktoru ¢asopist
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Bibliografické databaze

o Web of Science

ISI Web of Knowledge™

Web of Science

Additional Resources

Search Cited Reference Search Structure Search Advanced Search Search History Marked List (0}

Web of Science® - with Conference Proceedings

<< Back to results list <! Record1 of 1 i »

Record from Web of Science®

Redesigning dehalogenase access tunnels as a strategy for degrading an anthropogenic substrate
O SFX ( neel )

Author(s): Paviova M (Paviova, Martina)"-2, Kivana M (Kivana, Martin)"+, Prokop Z (Prokop, Zbynek)'%, Chaloupkova R (Chaloupkova, Radka)', Banas P
(Banas, Pavel)>*, Otyepka M (Otyepka, Michal)™*, Wade RC (Wade, Rebecca C.)°, Tsuda M (Tsuda, Masataka)®, Nagata Y (Nagata, Yuji)®, Damborsky J
(Dambarsky, Jiri)"2

Source: NATURE CHEMICAL BIOLOGY  Volume:5  Issue: 10 Pages: 727-733  Published: OCT 2009
Citation Map

Abstract: Engineering enzymes to degrade anthropogenic compounds efficiently is challenging. We obtained Rhodococcus rhodochrous haloalkane
dehalogenase mutants with up to 32-fold higher activity than wild type toward the toxic, recalcitrant anthropogenic compound 1,2 3-trichloropropane (TCP) using
a new strategy. We identified key residues in access tunnels connecting the buried active site with bulk solvent by rational design and randomized them by
directed evolution. The most active mutant has large aromatic residues at two out of three randomized positions and two positions modified by site-directed
mutagenesis. These changes apparently enhance activity with TCP by decreasing accessibility of the active site for water molecules, thereby promoting
activated complex formation. Kinetic analyses confirmed that the mutations improved carbon-halogen bond cleavage and shifted the rate-limiting step to the
release of products. Engineering access tunnels by combining computer-assisted protein design with directed evolution may be a valuable strategy for refining
catalytic properties of enzymes with buried active sites.

Times Cited: References: 50

Document Type: Article
Language: English

KeyWords Plus: SPHINGOMONAS-PAUCIMOBILIS UT26; HALOALKANE DEHALOGENASE; DIRECTED EVOLUTION; CYTOCHROME P4505;
HETEROLOGOUS EXPRESSION; XENOBIOTIC COMPOUNDS; CATALYTIC MECHANISM; ESCHERICHIA-COLL; ENZYME; SPECIFICITY

Reprint Address: Dambaorsky, J (reprint author), Masaryk Univ, Fac Sci, Loschmidt Labs, Inst Expt Biol, CS-61137 Brno, Czech Republic

(_Print ) (E-mail ) [ Add to Marked List | (Save to EndNal®Web ) (_Save to EndNote), RefMan, PmCile | more cptions
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16 2010

Stsiapanava A Dohnalek J, Gavira JA, et al. Atomic
resolution studies of haloalkane dehalogenases
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D-BIOLOGICAL

CRYSTALLOGRAPHY 66 962-969 Part9 SEP 2010

Brouk M, Derry ML, Shainsky J, et al. The influence of
key residues in the tunnel entrance and the active site
on activity and selectivity of toluene-
4-monooxygenase JOURNAL OF MOLECULAR
CATALYSIS B-ENZYMATIC 66 1-2 72-80 SEP 2010
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a0 GenBank

o EMBL-Bank
o DDBJ

0 Anotované kolekce verejné dostupnych nukleotidovych sekvenci
o Data ziskana z genomovych center a odbornych pracovist
0 Kazdodenni vzajemna synchronizace novych a aktualizovanych dat

o “Accession number” - jedinecny identifikator zaznamu, ve vSech trech
databazich
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a0 GenBank

= ZaloZena v roce 1982, provozovana NCBI

=  Pristupna prostrednictvim vyhledavaciho systému
Entrez nebo systému DBGET

= Obsahuje vice nez 187.000.000 sekvenci (2015)

= Nové sekvence mozné vlozit pomoci Banklt nebo Sequin
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o EMBL-Bank

= ZaloZena v roce 1980, Provozovana EBI
= Pristupna prostrednictvim vyhledavaciho systému SRS ¢i DBGET
= Obsahuje vice nez 608.000.000 sekvenci (2015)

= Nové sekvence mozné vlozit pomoci Webin nebo Sequin
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0 DNA Data Bank of Japan (DDBJ)

= ZaloZena v roce 1984, provozovana National Institute of Genetics

= QObsahuje vice nez 253.000.000 sekvenci (2015)

= Nové sekvence mozné vlozit pomoci Sakura nebo Sequin

(o DDBJ

DNA Data Bank of Japan
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Ukazka zaznamu v GenBank

0 Hlavicka
m  7Zakladni informace o zdznamu

= Lokus, definice, pristupovy kod, klicova slova, organizmus, reference,..

X.autotrophicus haloalkane dehalogenase (dhlA) gene, complete cds

Comment Features Sequence

Locus XAADHLA 3041 bp DA linear BCT 15-FEB-1596
DEFINITION X.autotrophicus haloalkane dehalogenase (dhla) gene, complete cds.
ACCESSION M26950

VERSION M26950.1 GI:155347
KEYWORDS haloalkane dehalcgenase.
SOURCE ¥anthobacter autotrophicus

ORGANISM Hanthobacter autotrophicus
Bacteria; Protecobacteria; Alphaprotechbacteria; Rhizobiales:
Xanthobacteraceae; Xanthobacter.
REFERENCE 1 (bazez 1 to 3041)
AUTHORS Janssgen,D.B., Pries,F., wvan der Ploeg,Jd., Kazemier,B., Terpstra,P.
and Witholt,B.
TITLE Cloning of 1,2-dichlorcethane degradation genes of Xanthobacter
autotrophicus GJ10 and expression and sequencing of the dhlA gene
JOURMAL J. Bacteriol. 171 (12), &791-6799 (1989)
PUEMED 2687254
COMMENT Draft entry and computer readable copy of sequence [1] kindly
provided by D.B.Janssen, 11-AUG-1585.
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0 Charakteristiky

= Popis jednotlivych oblasti genu

= Promotor, RBS (ribozém vazebné misto), CDS (kédujici sekvence), ...

ene 518..15%31
Jgene="dhla"
promoter 918..5%46

Jgene="dhln"
/note="putative"

promoter 545..574
Jgene="dhla"

/note="putative"

RES 5986..998
Jgene="dhla"
CDs 559,.1931

Jgene="dhln"

/codon start=1

/transl table=11

Jproduct="haloalkane dehalogenase"

/protein id="AARGBE51.1"

/db xref="GI:155348"
Jtranslation="MINAIRTFDOQRFSNLOQYFPFSFNY LDDLPGYPGLRAHY LDEGHS
DAEDVELCLHGEPTWSY LYREMIFPVFAESGARYIAPDFFGFGKSDEPVDEEDYTFEFH
FNFLLALIERLDLRENITLYVQDWGEFLGLTLEMADP SRFERLI IMNACLMTDEVTQER
FsARVTOPADGFTAWKYDLVTPSDLERLDOFMERWAPTLTEAEASAYTAAPFPDTSYQAG
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0 Charakteristiky

FEATURES
Source

» cos

ene

promoter

promoter

RES

Location/Qualifiers

1..3041

Jorganism="Xanthobacter autotrophicus"

/mol type="genomic DNA"

/strain="cJ10"

fdb_xref="taxon:Zg0"

complement (316..524)

/note="ORF 1; putative"

/ecodon_start=1

/transl_table=11

/product="unknown protein”

/protein id="Ann58650.1"

/db_xref="cI:119702¢"

Jtranslation="MSTFFEPENGMEGNAKTERI IDVALELLETEGEFGLTMROVATY
ADMSLENVOYYFESEDLLLVAMADRYFQRCLTTMAEHPPLEAGRDOHAQLRATLLRELL
GHLEISEMCRIFREYWAIATRNETVHGY LESYYRDLAEVMAERLAPLASSERALAVA
VSLVIPYVEGYSVTAIAMPESIDTISETLTNVVIEQLRISNS"

918..1531
Jgene="dh1A"
918..94¢6

/gene="dhlA"
/note="putative"

945..974
Jgene="dh1A"
/note="putative"
986..958
Sgene="dhla"
959..1531
Jgene="dh1A"

feodon_start=1

ftransl _table=11

/product="haloalkane dehalogenasge”

/protein id="ARR88651.1"

/db_xref="GI:155348"
Jtranslation="MINAIRTPDQRFSNLDQYPFSPNYLDDLPGYPGLRAHY LDEGNS
DAEDVFLCLHGEPTWS Y LYREMIPVFAESGARVIAPDFFGFGESDEPVDEEDYTFEFH
RNFLLALIERLDLRENITLVVQDWGGF LGLTLPMADPSRFERLI IMNACLMTDEVTQPRPA
FSAFVTQPADGEFTAWETDLYVTPSDLRLDQFMERWAPTLTEAEASATARPEFPDTSTQAG
VRERFPEMYAQRODQACIDISTEATI SFWOQNDWNGOQTFMATGMEDELLGPD VMY PMEALIN
GCPEPLEIADAGHFVQEFGEQVAREALFHFAETE"
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Ukazka zaznamu v GenBank

O Sekvence

"y

ORIGIN

61
121
151
241
301
361
421
451
541
501
66l
721
751
841
501

1 b upstream of BamHI site.

atgataaatg
agccccaact
gagggcaatt
tacctgtatc
gacttttttg
tttcaccgca
gtcgttcagg
ttcaagocgcco
tLttagcgcocct
acgccatcaqg
gctgaggcct
aagtttccca
atttcgttct
aaattgctgg
ccocctocgaaa

gaggccocctga

caattcgcac
acctggacga
ctgacgctga
gocaagatgat
gattcggaaa
acttcctgct
actggggcgg
tgatcatcat
ttgtcaccca
acctgcgocct
ccgogtatgco
agatggtcgc
ggcagaacda
gaccggacgt
tagocggacgc
aacactttgc

cococggaccaa
cctococcoggo
agacgttttt
cccggtattt
atccgacaadg
tgcactaatc
atttttgggg
Jaacgcocctgo
goctgoggat
tgaccagttco
tgocgococttte
goaacgcgac
ctggaatggce
catgtatcct
tggccattte
cgagacagaa

cgcttcagca
tacccgggat
ctctgococtte
gctgaatcaq
ccagtagacg
Jgaacggcttg
ctgaccttac
ttgatgaccqg
ggctttaccg
atgaagcgtt
cctgacactt
caggcctgca
cagaccttca
atgaaggcgco
gtacaggagt
tag

atctcgatca

tgcgggcaca
atggocgagoc
gocgcacgadgt
aagaagacta
acttgcgcaa
cgatggococga
acccggtcac
cctggaaata
JggocgCcCccAac
cctatcaggc
tcgacatttc
tggoccattgg
tcattaatgg
tLtggocgagca

gtatccgttc
ctacctcgac
cacctggagt
tattgcgcocca
caccttcocgaa
cattacgcoctdg
coccttocoge
ccagocctgod
cgatctggtt
actgaccdgaa
tggtgtacgc
aaccgaagcg
catgaaagac
ctgccococggaa

agtggctocgo
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%%
a UniProtkKB UnipfOt :
o

a nr Protein Database o0
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0 UniProtKB

=  Spoluprace EBI, Swiss Institute of Bioinformatics a Protein

Information Resource
=  Centralni dlozisté proteinovych sekvenci a funkénich informaci
= Kvalitni anotace - informace o funkci proteinu a jednotlivych
aminokyselin, experimentalni informace, biologické ontologie,
klasifikace, odkazy do dalSich databazi

= |ndikace kvality anotace (manualni vs. automaticka)

P
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ekvenci /«
e

a UniProtKB/Swiss-Prot

UniProtKB

= Vysoka kvalita manualnich anotaci Protein knowledgebase
UniProtKB/Swiss-Prot

=  © Manudlni anotace — spolehlivé informace Reviewed

Manual annotation

=  ® 549.000 sekvenci (2015) o

UniProtKB/TrEMEL

Unreviewed
Automatic annotation

a UniProtkKB/TrEMBL
= Sekvence konceptualni translaci kddujicich sekvenci EMBL-Bank
= @ Automatickd anotace — nizsi kvalita, moznosti chyb

= © 50.825.000 sekvenci (2015) o
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o Nazvy a zdroj proteinu

0 Vlastnosti proteinu

Names and origin Hide | Top
Protein names Racommendad name:

Haloalkane dehalogenase

EC=3815

Alfernative namefs).
1,3 4 B-tetrachloro-1 4-cyclohexadiens hydrolase
14-TCOM chlorohydrolase

Zene names Mame: linB

Organism Pseudomonas paucimobilis (Sphingomonas paucimobilis)

Taxonomic identifier 13689 [NCEI]

Taxonomic lineage Eacteria » Proteobacteria » Alphaprotecbacteria » Sphingomonadales » Sphingomonadaceae »

Sphingomonas

Protein attributes Hide | Top
Sequence length 296 Ah

Sequence status Complste.

Sequence processing The displayed sequence is further processed into a mature form.

Protein existence Evidence at protein level.
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0 Obecna anotace

General annotation (Comments) Hide | Top

Function Catalyzes hydrolytic cleavage of carbon-halogen bonds in halogenated aliphatic compounds, leading to
the formation of the corresponding primary alcohols, halide ions and protons. Has a broad substrate
specificity since not only monochloroalkanes (C3 to C10) but also dichloroallkanes (= C3),
bromoalkanes, and chlorinated aliphatic alcohols were good substrates. Shows almaost no activity with
1.2-dichloroethane, but very high activity with the brominated analog. Is involved in the degradation of
the important environmental pollutant gamma-hexachlorocyclohexane {lindane) as it also catalyzes
conversion of 1,3 4 B-tetrachloro-1 4-cyclohexadiene (1 4-TCDM) to 2, 5-dichloro-2,5-cyclohexadiene-

1.4-diol EQ,S-DDOL) via the intermediate 2 4 S5-trichloro-2 5-cyclohexadiene-1-0l (2 4 5-DNOL).

Catalytic activity 1-haloalkane + HzO = a primary alcohol + halide.
14-TCDN + 2 Hz0 = 2,5-DDOL + 2 chloride.

Enzyme regulation Competitively inhibited by the key pollutants 1, 2-dichloroethane (1,2-DCE) and 1,2-dichloropropane
{1,2-DCP).

Pathway Aenobiotic degradation; gamma-hexachlorocyclohexane degradation.

Subunit structure Monomer.

Subcellular location Feriplasm.

Induction Constitutively expressed.

Miscellaneous Is not MN-terminally processed during export, so it may be secreted into the periplasmic space via a
hitherto unknown mechanism. &

Sequence similarities Belongs to the haloalkane dehalogenase family. Type 2 subfamily.

Biophysicochemical properties pH dependence:

Optimum pH is 8.2
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o Ontologie

Ontologies

Keywords
Eiological process Detoxification
Zellular component Feriplasm
Molecular function Hydrolase
Technical term 30-structure

Direct protein sequencing

Gene Ontology (GO)

Eiological process response to toxin
Inferred from electronic annotation. Source: UniProtkB-RW

Cellular component periplasmic space
Inferred from electronic annotation. Source: UniProtkB-SubCell

Malecular function haloalkane dehalogenase activity
Inferred from electronic annotation. Source: HAMAR

Complete GO annotation. ..
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0 Anotace sekvence

Feature key

Molecule processing

T Initiator methionine

7 Chain

Sites

[T Active site
I Active site
I Active site
I©  Binding site
™ Binding site

Natural variations

T Matural variant
T Matural variant
T Matural variant
I© Natural variant
= Matural variant
I© MNatural variant

Sequence annotation (Features)

Fosition(s)

2—206

108
132
272

38
109

81

"z
134 - 135
138

247

253

Length

J N A T

Description

Removed
Haloalkane dehalogenase

Mucleophile
Proton donor (HAMAR 1F_01251)
Proton acceptor (HAMAF WF 01231
Halide

Halide

A — Tinstrain: BSO.
A — ¥ in strain: Ba0.
|A — VT in strain: B9O.
| — L in strain: B90.

A — Hin strain: BA0.
M — lin strain: B90.

Graphical view Feature identifier

| PRO_D000216775
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0 Anotace sekvence

Natural variations

T Matural variant 81
T Matural variant 112
T Matural variant 134 — 135
T Matural variant 138
I©  Matural variant 247
I©  Matural variant 253
Experimental info

©  Mutagenesis 28
©  Mutagenesis 108
©  Mutagenesis 108
©  Mutagenesis 109
©  Mutagenesis 132
©  Mutagenesis 151
©  Mutagenesis 169
©  Mutagenesis 244
©  Mutagenesis 272

RNV W e Y N T W .

—_ = =i —a s —m —a s

A — Tinstrain: BAO.
A —\in strain: B0,
|A — YT in strain: BA0.
| — L instrain: B0,

A — Hinstrain B0,
W — [in strain: B9O.

M — D, E,F orQ Loss of activity.
D — A Loss of activity.

D — N 58% of wild-type activity.
W — L Loss of activity.

E — Q Loss of activity.

F — L. WorY Increase in activity.
F — L: 31% of wild-type activity.
E — Q 38% of wild-type activity.
H — A: Loss of activity.
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o Sekvence

Sequence

10
M3LGALEPFGE

70
CDLIGMGDSD

130
HRERVQGIAY

190
PLSELEMALY

250
INAEPGALTT

¢ Hide

r P516398-1 [UniParc].

Last modified January 23, 2007, “ersion 4.
Checksum: BEEEDT1B157DEAET

20
EEFIEIEGERR

80
ELDPISGPERY

140
MELILMFIEY

200
REPFLLLGEL

260
GRMRDFCRTW

30
MAYIDEGTGD

50
AYAREHEDYLD

150
ADFPEQDRDL

210
REPTLSUPRQ

270
PNQTEITVAG

Sequences

Length Mass (Da) Tools
FASTA 296 33,108  |Blast
40 50 &0
PILFQHGNPT 3ISYLWENIMP HCAGLGRLIA
100 110 1z0
ALWEALDLGD RVVLVVHDWG SALGFDWARE
160 170 1g0
FQAFRSOQAGE ELVLODNVFYV EQVLPGLILE
z2z0 230 240
IPTAGTPADYV VATARDYAGW LSESPIFPELF
280 290
AHFIQEDSFD EIGLATAAFYV RELEFPA

=l_ao |
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O Reference

References Hid

(1

(4]

(3]

(4]

(5]

"Cloning and sequencing of a dehalogenase gene encoding an enzyme with hydrolase activity involved in the
degradation of gamma-hexachlorocyclohexane in Pseudomonas paucimobilis.”

Magata Y., Mariya T., Ohtomo R, Fukuda M., Yano k., Takagi k.

J. Bacteriol. 175:8403-6410{1993) [Pubhed: 7691734] [Abstract]

Cited far NUCLEOTIDE SEQUENCE [GENOMIC DMA], PROTEIN SEQUENCE OF 2-16.

Strain’ UT26.

Magata ¥, Mariya T., Ohtomo R, Fukuda M., Yano K., Takagi M.
Submitted (MAR-1999) to the EMBEL/GenBank/DDBJ databases
Cited for, SEQUENCE REWISION.

"Cloning and characterization of lin genes responsible for the degradation of hexachlorocyclohexane isomers by
Sphingomonas paucimobilis strain B90."

kKumari R, Subudhi S, Suar b, Dhingra G, Raina ', Dogra C., Lal 5. van der Meer JR. Holliger T, Lal R.

Appl. Environ. Microbiol 68:6021-6028(2002) [PubMed: 12450824] [Abstract]

Cited for NUCLEQTIDE SEQUENCE [GENOMIC DMA).

Strain B90.

"Two different types of dehalogenases, LinA and LinB, invelved in gamma-hexachlorocyclohexane degradation in
Sphingomonas paucimobilis UT26 are localized in the periplasmic space without molecular processing."

Magata Y., Futamura A, Miyvauchi K, Takagi M.

J. Bacteriol. 181:5408-5413(1999) [PubMed: 10464214] [Abstract]

Cited for’ PROTEIN SEQUENCE OF 2-10, SUBCELLULAR LOCATION,

"Purification and characterization of a haloalkane dehalogenase of a new substrate class from a gamma-
hexachlorocyclohexane-degrading bacterium, Sphingomonas paucimobilis UT26."

Magata ¥, Mivauchi K., Damborsky J., Manowva K., Ansorgova A Takagi M.

Appl. Environ. Microbiol. 63:3707-3710(1997) [Pubked: 9293022] [Abstract]

Cited for CHARACTERIZATION.

Strain’ UT26.
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a nr Protein Database

Databaze proteinovych sekvenci NCBI

Kolekce sekvenci ziskanych konceptualni translaci kédujicich
oblasti GenBank/EMBL-Bank/DDBJ a dale sekvenci z UniProtKB,
PRF a RCSB PDB

@ vétsinou automaticka anotace — nizsi kvalita, moznost chyb
® chybi indikace plvodu anotace

© vice nez 25.000.000 sekvenci (2015)
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0 Prosta sekvence

DOLTEEQIARFEEAFSLEDE
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O Prosta sekvence

a0 GenBank

LOCITS ARAUIO3518 237 bp DA PLN 04-FEBE-19595
DEFINITION Aspergillus awamorl internal tranzscribed spacer 1 (ITS1) and 185
rEMA and 5.85 rRNA genes, partial sequence.

ACCESSION 0518

BASE COUNT 41 & 77 &7 O L2t

ORIGIN

1 aacctgcgga aggatcatta ccgagtgegg gtoctttggg cocaacctcoo catccgtgte

&l tattgtaccc tgttgettceg gogggococcge cgocttgtogg cogocggggg Jggcgoototdg
121 cccccocggge ccgtgocoge cggagacccc gaacacdaaca ctgtctgaaa gegtgoagte
131 tgagttgatt gaatgcaatc agttaasact ttcaacaatg gatctcecttgg ttcoccgge

;Y
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ID
XX
AC
XX
DE
DE
XX

5

;Y

O Prosta sekvence

O GenBank

o EMBL

ARAN3ER1R standard:

uo3518;

DNA; FUN; 237 BP.

Aszpergillus awamorli internal transcribed spacer 1 {ITS1) and 1835
FENA and 5.85 rENA genes, partial sequence.

Sequence 237 BP; 41 A;

aacctgcgga aggatcatta
tattgtaccc tgttgocttcg
cccccoggge cogtgoccgce
tgagttgatt gaatgcaatc

TP Cr 67 Gp RZ Tr 0 other:

cogagtgcgg gtectttggg
gogggoocgc cgottgtogg
Cggajgacccc aacacgaaca
agttaaaact ttcaacaatg

Uvod do bioinformatiky, bioinformatické databaze

cccaacctooe catccgtgto
ccgocoggggg ggcgectetg
ctgtctgaaa gogtgcagtco
gatctcttgg ttcecgge

B0
120
180
237




Q Prosta sekvence
QO GenBank

o EMBL

a FASTA

» >gi 155348 |gb|AAASE869]1.1] haloalkane dehalogenasge
wINATIRTPDOREFSHNLDOYPEFSPNY LDDLPGY PGLRAHY LDEGHNSDAEDVE
AESGARVIAPDFFGFGESDKPVDEEDY TFEFHRNFLLALTERLDLENITL
FERELITMNACLMTDPVTOQPAFSAFVTOPADGEFTAWKYDLVTPSDLELDOE
PDTSYQAGVEKFPEMVAQRDOACTDISTEAT SFWONDWNGOT FMATGMED
PLETADAGHEVQEFGEQVAREALKHFAETE

NejCastéji pouzivany format
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a0 Worldwide Protein Data Bank (wwPDB)

= Svétovy depositar proteinovych struktur, obsahuje rovnéz
struktury nukleovych kyselin a biomolekularnich komplexu

= Research Collaboratory for Structural Bioinformatics (RCSB PDB),
Protein Data Bank Europe (PDBe), Protein Data Bank Japan (PDBj),
Biological Magnetic Resonance Data Bank (BioMagResBank)

= QObsahuje vice nez 84.000 struktur (2012)

= Struktury ziskané rentgenovou krystalografii (88%) a nuklearni

magnetickou rezonanci (11 %)
W O RLDWIDE

PDB

PROTEIN DATA BANK
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QO Entrez Genome

O Ensembl

O Genomes OnLine Database GOLD

0 Informace o zdrojovém organizmu
0 Nukleotidové a proteinové sekvence
o Geny v kontextu genomu

0 Anotace a analyza genom
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o Prehled prokaryotickych genom

Owverview [8348) Eukaryotes [2215] ‘ Prokaryotes [14202] ‘ Wiruses [3212]

First Previous Shown: 1 - 100 out of 1309 items Next Last Download selected records
Organism/Mame  BioProject Group SubGroup Size GCUW Chromosomes WGS Scaffolds Gene Protein Release Modify Status
Actinobacte »  — All Acting »  (Mb) RefSeq INSDC Date Date All -
Acaricomes PRINATTADY0 Actinobacteria Actinobacteria - - - - - - - - - - Mo data
phytogeiuli DS
14247
Acidimicrobiurm  PRIMASS21S  Actinobacteria Actinobacteria 216 6830 MNC 0131241 CPO0O1631.1 - - 2089 1964 200970818 20120130 Complete
ferrooxidans DS PRJMAZISZ2S
10321
Acidothermus FRJMASES0T  Actinobacteria Actinobacteria 2.44 6690 MNC 0085781  CPOO04E1.1 - - 227 2157 2006511709 201201524 Complete
cellulolyticus 1B PRJNATEOSY
Actinoalloteichus PRINATGE0Y  Actinobacteria Actinobacteria 571 72,40 - - AR - - - 201112720 201205431 Scaffolds or
spitiensis contigs
Rhdhi1378
Actinobaculurm sp. PRINATTIRIZ Actinobacteria Actinobacteria - - - - - - - - - - Mo data
oral taxon 183 str.
FOas2
Actinobaculum PRIMNAS2091  Actinobacteria Actinobacteria - - - - - - - - - - SEA or Traces
massiliae
ACE-171-5Cal2
Actinobaculum PRINASZ2093 Actinobacteria Actinobacteria - - - - - - - - - - Mo data
schaalii
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o Prehled prokaryotickych genom

Owverview [8348)

First Previous

Organism/Name

Acaricomes
phytogeiuli DS
14247

Acidimicrobiurm
ferrooxidans DS

Acidathermus
cellulolyticus 11B

Actinoalloteichus
spitiensis
Rhdhi1378

Actinobaculurm sp.

oral taxon 183 str.
FOas2

Actinobaculum
massiliae
ACE-171-5Cal2

Actinobaculum
schaalii

Eukaryntes [2215] ‘ Prokaryates [14202] ‘ Viruses [3212]

Shown: 1 - 100 out of 1309 items

PRINATTASY0 Actinobacteria Actinobacteria

PRINASS215  Actinobacteria Actinobacteria

FRJMASES0T  Actinobacteria Actinobacteria

PRINATESOY  Actinobacteria Actinobacteria

PRINATTIZIZ Actinobacteria Actinobacteria

PRIMNAS2091  Actinobacteria Actinobacteria

PRINASZ2093 Actinobacteria Actinobacteria

Last Download selected records
Chromosomes WGS Scaffolds Gene Protein Release Modify
INSDC Date Date
CPO01631.1 - - 2088 1964 2009/08/18 2012/01/30
CPO00451.1 - - 227 2157 2006/1,/09 201240124
- AGWEDN - - - 20MA2720 201205/31
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o Informace o genomu

Organism Overview ; Genome Project Report | Genome Annotation Report

Acidothermus cellulolyticus 11B

Thermotolerant celluloltdic organism

Lineage: Bacteria[3351]; Actinobacteria[347]; Actinobacteria[347]; Actinobacteridae[502]; Actinomycetales[4183]; Frankineae[11]; Acidothermaceae[1];
Acidothermus|1]; Acidothermus cellulolyticus[1]; Acidothermus cellulolyticus 11B[0]

Acidothermus celiuiolyticus strain 11B. This strain (11B; ATCC 43068) is the type strain for the species. The genome sequence from this
arganism will provide information on the regulation and production of potentially useful enzymes.

[«] Genome Sequencing Projects

@ Chromosomes [1] € Scaffolds or contigs [1] 4 SR or Traces [0] 9 Mo data [0]
Organism EioProject Assambbly Status _hrs Size (Wb) > C% zene Frotein

Acidothermus cellulolticus 118 PRINASBADT, PRINATGDST — ASMISOZM & ¢ 244 . BBS 2717 2147

[« Genome Region

Go to nucleotide Graphics FASTA GenEank

|I |200H |+WH IEIJEIK lﬁEIIJH lll’l‘l [1,20!:!!{ [II,-MIIII!K llfSDqK |II,ﬁDlZIIK |2h‘lI |
TN O O N O O OO O D OO DT O
] i U] [ DU N ] Bh wEe BEOR R R RER AR AR R R AR W i nh [T
. " DR | [ R T LI LR BN v .
L ] " i # i [ [ LN ] ]
) Bou
[} '
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o Informace o genomu

Organism Overview ; Genome Project Report | Genome Annotation Report

Acidothermus cellulolyticus 11B

Thermotolerant celluloltdic organism

Lineage: Bacteria[3351]; Actinobacteria[347]; Actinobacteria[347]; Actinobacteridae[502]; Actinomycetales[4183]; Frankineae[11]; Acidothermaceae[1];
Acidothermus|1]; Acidothermus cellulolyticus[1]; Acidothermus cellulolyticus 11B[0]

Acidothermus celiuiolyticus strain 11B. This strain (11B; ATCC 43068) is the type strain for the species. The genome sequence from this
arganism will provide information on the regulation and production of potentially useful enzymes.

[«] Genome Sequencing Projects

@ Chromosomes [1] € Scaffolds or contigs [1] 4 SR or Traces [0] 9 Mo data [0]
Organism EioProject Assambbly Status _hrs Size (Wb) > C% zene Frotein

Acidothermus cellulolticus 118 PRINASBADT, PRINATGDST — ASMISOZM & ¢ 244 . BBS 2717 2147

Go to nucleotide | raphics !FASTA GenBank

[« Genome Region

|I |200H |+WH IEIJEIK lﬁEIIJH lll’l‘l [1,20!:!!{ [II,-MIIII!K llfSDqK |II,ﬁDlZIIK |2h‘lI |
TN O O N O O OO O D OO DT O
] i U] [ DU N ] Bh wEe BEOR R R RER AR AR R R AR W i nh [T
. " DR | [ R T LI LR BN v .
L ] " i # i [ [ LN ] ]
) Bou
[} '
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o Grafické znazornéni genomu

NC_013209.1 (2,907,495 bases)

860 B70 K 680 K B85 K

= | 4% sequence | [ Set Origin | * Views & Tools » P Markers |
1 100K 200K 300K 400K S00K 600K 700K  so0 kBl 900 1M LI00K 1,200K 1,300K 1400K 1500K 1600K 1700K 1800K 1900K 2M  Z100K 2200K 2,
|.1 'l'll L] |l1l .lll‘..l.'.l I '. LN | 1"' .lllI' I ¥ |l1! L} .'l"lll |I |¥| ..lI' .l 'l.l. " | (R l}"l"l 13 lt ||l|J.' |.||I L]

.' .| LLER L) . L] ‘I LI . .I ‘.. .. . I‘.‘I L) . 'l. . .I . L] .‘ .‘= . ‘. . a8 wea

'S h .
858,480 : 944,630 (86,151 bases shown, positive strand)
.' | 8% Sequence | 4k Flip Strands | @, G aTe | k| “ Toolks ~
K 65 K 890 K K 13 920 K 925 K

875 K
L B I e I B R T

zomplete genome

]
APAD1_06330 I Wl APA01_08340 APAD1_08530 N
VP_003187361.| Qg I ¥P_003187362.1 VP_003137381 .1 BRCE

8190 JpEWAPA01_08260 APAQY DG390EEN  Wxre

|&PAD1_08550

305 K

a10 a1s

1 t
- Sequence NC_013209.1: Acetobacter pasteurianu

- Genes

EECE APAD1_ 08620
B VP 0031573891

APAQ1_06690 I

APAD_08520 IS
VP_003187409. 1 I

APAD1_05500 IEER

APAD1_08570 I

57347 A BT YP_003187354.1  YP_003187367. 100 W YP_003187370.1 [ERNA-Tyr VP_003157396.1 00 VP_DO3167407. |C0 YP_003157414.1
] APAD1_08320 B AFAD1_08350 APADI_DBS40Q [ APADI_DASTO B AFAD|_DBES0 B APADI_0B750 APAD1_05650 I
B VP_003187360.1] B VP 00318736831  YP_D03167352.1§ | VP 0031873841  EEEVP_003187392.1 @ YP_DOG187402.1 VP_003167415 100
F&01_06250 APA01_08360 I B APADI_0B400 B APA01 08630  EEEAPADI_08740 APAO_05550 mB APA
P_O03187353.1 VP _003187364. 1 B YP_D03187368.1 B YP_003187390.1 ECEYP_003187401.1 VP_DO3187412.1 00 WF_0
rush APADN 08370 APADI_0B520 B APAD1_DBE10 AFPAD1 06810 IR
VP_003187354 1 ¥P_003167365 1] ¥P_0031587380.1§ B P _003167385 1 YP_003157406.1 2
APA01_06270 W BAPAD1_08300 APAD1_08450 panEE  EEAPAD]_DESS0 1APAD1_0BEED Epurh APAL
* 003187355, @ EYP_0031687356.1 VP_003187373.1 VP_003187383.IQ§ EEYP_003187386.1  [VP_D03187393.1 B VP_003187404 1 VP_003
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Ukazka zaznamu v Ensembl

Anotace eukaryotickych genom
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Export to Excel

Complete Published Genome Projects: 1375

Archaeal: 94 I Bacterial: 1148

E

Eukaryal: 133

1 2 3 5 next > last>> 100 ~
GOLD ID ORGANISM DOMAIN INFORMATION SIZE CHROM # PLASM # GC % DATA SEQUENCING CENTER GENOME DATABASE PUBLICATION CONTACT
FUNGI-ASCOMYCOTA
- Saccharomyces Saccharomyces Genome
e ceravisiae 5288c H 16 Database
PROTEOBACTERIA-GAMMA
. . 4279 Kb DOE Joint Genome
Ferrimonas balearica Taxonomy e Unpublished
GCUISTE  par, DSM 0799 a Entrez = 0 2UE D e —=te 2010-09-24 S
GEBA I
CREMARCHAEQTA-
THERMOPROTEI 2374 Kb DOE Joint Genome
- Vulcanisaeta distributa a nv 2592 o - B Unpublished i
GeO1374 1017, DSM 14429 ﬂ orfs L 45.4% NC 014537 % NCBL 2010-09-22 Bruce D
MAP b
4061 Kb .
PROTEOBACTERIA-GAMMA Environmental
Gc01375 Halomonas elongata ﬂ Taxonomy 258 1 63% NC 014532 Max-Planck Institute NCBI Microbiology in press Kunte,H.]
DSM 2581 = orfs
ntrez MAP 2010-09-17
EURYARCHAEOTA-
METHANOMICROBIA 2843 Kb
Methanoplanus Pkl DOE Joint Genome
Gr01372  petrolearius SEBR 4847, n axonomy 208%1 1 50% NC 014507 Institute NCBI g'algf’gg'_‘f? Bruce D
DSM 11571 MAP DSMZ
GEBA
PROTEOBACTERIA-
Sulfurimonas EPSILON 2153 kb DOE Joint Genome
Gc01373 autotrophica OK10, DSM n Taxonomy 2220 1 35.2% CP002205 Institute IMG-GEBA 3010-09-15 Bruce D
16294 Entrez orfs DSMZ -
Isolation
. SPIROCHAETES .
P Spirochaeta thermophila | PR, Goettingen Genomics Unpublished
Geli376  pams102 a Taxonomy 247210 t 52% D Labaratory 2010-09-10 Liebl,w
PROTEOBACTERIA-GAMMA
. s —— J. Craig Venter Institute . . . Unpublished
Gc01377 Dickeya dadantii 3937 ﬂ Ent 4922 Kb 1 CP002038 = Univ of = Univ of Wisconsin Perna N
Plant Pathogen Sl RUICGESLD

Article

PROJECT TYPE DISTRIBUTION
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SEQUENCING STATUS DISTRIBUTION

PHYLOGENETIC DISTRIBUTION




0 Vysoka redundance dat
0 Chyby v sekvencich
0 Chyby a nepresnosti v anotacich

0 Propagace chyb behem automatickych anotaci
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O Textové prohledavani

0 Sekvencni prohledavani

<> NCBI

SITE MOF

44

79

nong

45

b L= O = S

39

Fy
-.
ety

4l

C

Entrez, The Life Sciences Search Engine

.A']i

proh,

PubMed | All Databases |

Human Genome |

GenBank |

Map Wiewer

BLAST

Ld
L]
-

Search across databases |[linb

oo o K

PubMed: biomedical literature citations and
abstracts

PubMed Central: free, full text journal articles

Site Search: NCBI web and FTF sites

MNucleotide: sequence database {includes
GenBank)

Protein; sequence database

Genome: whale gename sequences

Structure: three-dimensional macromolecular
structures

[ = R R

none ﬁ Books: online books
none * OMIM: online Mendelian Inheritanc

none @ OMIA: Online Mendelian Inheritanc:

UniGene: gene-oriented clusters of
seqUEnces

* CDD: conserved protein domain data

3D Domains: domains from Entrez

I 1: ARI93216. Reporr LinB [Eanthomenas. [zi:115291795]

>gi |115E31745 | gb|ABIA2E16 .1 LinE [Xanthomonar sp. ICHLE)

HILEARAR CERHE IETKGRRARY IDE LT fDP ILE JHLHET 3 3 VLOER [MPHL AL EFEL I ACDL I [ACDED
KLIFPE FPERY &Y AFHRD Y LGN EALDT FORLHON - 3V FIAERHEERY O & T AVHESTTHELET
ADFPEQYEDMFOATRS QACEELYL QDEEVE L bL I LEPL S EAFMAAYERPTLAA CEAREPTL A WPR ]
IPIALTPADAATHARTWAIL I EE PIPKLE INARP FALTT CRMEDE CETWFROTE I TRARAHE T QEDSFT
EIG&ATAATER

. AAROSSTE, reporter LinE [Sphingomona.. [g:37263883]

»gi | 27962642 | gb|A&R05975.1| LinE [Sphingomenas paucimobilis]

M3LEAKEE GEXKE IETKGER TDERT CLF ILT (HGHET 3 8 YLOFHIMPHE 2 GLERL LA DL GAGDED
KLIDF3 GPERY TEAEHRD Y LO&LEALTL FORLAEHDNG 3 VLG THARRHRER QG LA MEATTHFLEY
ADFFPEQDRDLY QATRS 04GEELYL QI VE (WLE (LI LEPL I EAFMAAYREFTLAA FEARFFTL S UERQ
1P1AGTPALG A ARV AGILIESFIPKLE IRAER CHLTT GRIRDE CETWERTE I TVAGAHE T QEDEED
EIG&ATAATVEELEPS

UniSTS: markers and mapping data

@
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databaze




Q Entrez
a SRS
o DBGET

0 Integruji data z rdznych databazi
0 Umoznuji prohledani mnoha databazi soucasné

0 Umoznuji formulaci dotazt pomoci logickych operator(
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O Entrez

= Vyhledavaci systém pro databaze NCBI

= Integruje data ze 40 rlznych databazi, pouze NCBI

BLAST

<o NCBI e Entrez, The Life Sciences Search Engine
HOME | SEARCH | SITE MAF PubMed | All Datahases | Hurman Genome | GenBank | Map Viewer
Search across databases |[inb B v
44 gll;sht:ig: biomedical literature citations and Z  none ﬁ Books: anline books

79 PubMed Central: free, full text journal articles 2 none j\_ OMIM: online Mendelian Inheritance in Man

none Site Search: NCEI web and FTP sites 2 none @ OMIA: Online Mendelian Inheritance in Animals

ag&a

. Nucleotide: sequence database (includes ﬁ UniGene: gene-oriented clusters of transcript
45 F |none
GenBank) SEQUENCES
39 i:l:l Protein: sequence database F |none t' CDD: conserved protein domain database
4 I“ Genome: whole genome sequences = 12 @ 3D Domains: dormains from Entrez Structure
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Textove prohledavani databazi

a SRS

= Vyhledavaci systém pro databaze EBI

=  Umoznuje prohledavat i databaze jinych instituci, databaze

uzivatel( ¢i databaze vysledkl vybranych vypocetnich nastroju

o - eset (T) Gil
- sEeBaf:'ﬁ All Databases =llEnter TextHene Go r 7 Giveus

| Tools | EBIGHU ps | Trainin d L in dustry | AboutUs - Help M E

SN §TE)l  Library Page Query Form Tools Results Projects Views Databanks
SRS

Quick Text Search Search Tips

Start a Permanent
Project

Find : | Mucleotides j matching : |EnterTe:ﬂ Here
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o DBGET

= Vyhledavaci systém pro databaze LinkDB

= Umoznuje mj. prohledavat databazi metabolickych drah KEGG
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o Vyhledavani na zakladé klicovych slov

Search across databases |mouse[0ORGN] AMD kinase ANMD (exons OF introns] | GO Clear| Help

1258

PubMed: biomedical literature citations
< 1238 m and abstracts

ﬂ PubMed Central: free, full text journal
articles

w Site Search: NCBI web and FTP sites

152

€——[152 ‘ Mucleotide: Core subset of nuclectide

sequence records

%e-| EST: Expressed Sequence Tag records

ED“ GSS: Genome Survey Sequence records

96

€———— 96 ® e ® Protein: sequence database
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- Rezult courtz dizplaved in gray indicate one or more terms not found

._g]

._g]

ﬁ Books: online books

OMIM: online Mendelian Inheritance in
[Man

OMIA: online Mendelian Inheritance in
anirmals

703

m dbGaP: genatype and phenotype

UniGene: gene-oriented clusters of
transcript sequences

t! CDD: conserved protein domain database
ﬁ 3D Domains: domains from Entrez
Structure
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Ukazka sekvencniho prohledava

a Vyhledavani na zakladé sekvencni podobnosti

Score E
Semquences producing significant aligoments: (Bitz) Value
°|7 sp |PE336 |DHAL PHOSD Haloalkane dehalogenase »>pdb|1BNE|A Chai... 428 le-118
°|7 5p|POA3GE |DHAL DHORH Haloalkane dehalogenase »sp|POAIGE|DHAA ... 424 3e-117
°|7 pdb[1COW[4 Chain A, Nai Cocrystallised With Haloalkane Dehalo... _424 4e-117
rab|AATT0105.1]  CurN [Lyngbya majusculal @[F  ap|097FR0(DHAA MYCSX Haloalkane dehalogenase >emb |CARIOOTE.1[... 422 le-l11&
Len th:341 o|7 ghb |ALWTO825.1| HTZ [Expression wector pHTZ] _4ls le-114
g
°|7 ref|VP 001675030.1]1 alphasbeta hydrolase fold [Shewanella hal... 320 ge-86 E
_ . _ _ . . . _ °|7 ref|[¥F 734675.11 alphasbeta hydrolase fold [Shewanella sp. MR... _318 3e-85
score L. 303 bits (777), EXDeCT.: N §e-81, Method: Composition-based stats. @[ ref|vP 001473250.1| alpha/beta hydrolase fold [Shewanella sed... 317  62-85 G
Identities = 148/297 (49%), Positives = 188/297 (63%), Gaps = 8/297 (2%) @[ ref|2P 01736514.1] alpha/beta hydrolase [Marincbacter sp. ELB... 317  £e-8§
o|7 ref [TF 738656.11 alpha/beta hydrolase fold [Shewanella sp. MR... _3ld Je-85 E
Query 2 SEIGTGFEFDPHYVEVLGERMHYVDVGPRDGTEVLF LHGNPTSSYLWRNIIPHV-AEFSHR &0 @[ ref|vP 001502590.1| alpha/beta hydrolase fold [$hemanella pea... 316  9e-a5 G|
I + FEF VEV 3+ ¥VD 5 PVLEFLHGNPTISYLWENIIP+Y A +R @[ yefimp 717353.1| hydrolase, alpha/heta hydrolase fold femily ... 315 2e-84 (9
Shjct 41  LPISSEFPFRAKRTVEVEGATIAYVDEG--SGQPVILFLHGNPTSSYLWRNIIPYVVARGYR 98 OF rer|7p 750057.1] elphe/beta Bydrolase fold [Snevanella frigid... a3  ze-s2 (9
o|7 ref|¥F 268879.1] hydrolase, alpha/heta hydrolase fold family ... _315 Ze-84 E
Query 61  CIAPDLIGMGKSDKPDLDYFFDDHVRYLDAFIEALGLEEVVLYIHDWGSALGEHWAKRNE 120 :I'; P ——— ilflhj;h:“hhi“zl“effz;d[;ihe“ani“b“jz--- - ©
e . alpha/beta hydrolase fo ewanella balt,.. 315 e
. FTAPDLIGMG 5 KEDH+Y DHYV Y+D FI+ALGLHA++VLVIHDWGS +G At NP o|7 ref|[¥F 870347.11 alphas/beta hydrolase fold [Shewanella sp. AN... _314 de-34 E
Shbjct B85 EVARPDLIGMGDSAKPDIEYRLODHVAYMDGE IDALGLDDMV LY IHDWGSVIGMRHRRLNE 158 @F ref|VP 129675.1] putative haloalkane dehalogensse [Fhotcbacte... 314 7e-sa [
°|7 ref|ZF 01221858.1] putative haloalkane dehalogenase [Fhotobac... _313 ge-§4
Cuery 121 ERVEKGIACMEFIREI----PTWDEWPEFARETECQAFRTADVGERELIIDONAFIEGVLEK- 175 @[ pef|YP 001365757.1] alphe/beta hydrolase fold [Shemanella bal... 313 9e-8a (G
+REV +A ME + P E+++ F+ ERETARDVE ++++D N F+E +LEB+ @[ rer|vP 562379.1] alpha/beta hydrolase fold [Shewanella demitr... 313 9e-a4 G|
Sbict 159 DRVAARVAFMEALVPPALPMPSYEAMGPQLGPLFRDLRTADVGEKMVLDGNFEVETILPEM 218 | 9F mfizf nleoses.)| pucative naloaliene denalogenase [Moritell.. 313 le-s3
°|7 ref|¥P 001049934.1] alpha/beta hydrolase fold [Shewanella bal... 313 le-83 E
@ -
Query 176 CVVRPLTEVEMDHYREFPFLKPVDREPLWRFPNEIPIAGEPANIVALVEAYMNWLHQSEVE 235 ,I'; e i e o o T e E
\ VVR L+E EM YR PF R P ++F E+PI GEPA AV WL SP+P °|7 ref|VP 001554014.1] alphasbeta hydrolase fold [Shewanella bal... E 2e-83 E
Sbjct 215 GVVRELSEAEMAAYRAPFEPTROQERLETLOWEPREVEPIGGEPAFAEAEVLENGEWLMASPIE 278 @7 ref|ZP 01706252.1| alphasbeta hydrolase fold [Shewamella putr... 310  7e-83
o|7 ref|¥F 964030.1] alphasbeta hydrolase fold [Shewanella sp. W3... 310 Je-33 E
Query 236 KLLFWGTPGVLIPEAERARLAESLENCKTVDIGESLHYLQEDWEDLIGSEIRRWLE: 252 :|7 ref|YP $10552.1) haloalkane dehalogensse [Jemmaschis sp, CC3l... 308 e-s2 (8]
KLLF PG L P L+E++EBN + +G G H+LQED+P LIG T2 WL °|7 ref|EF 01216824.1] hydrolase, alphas/beta hydrolase fold fawil... _307 fe-82 E
Sbjct 279 KLLFHAEPGALAPKPVVDYLSENVPNLEVRFVGAGTHFLQEDHPHLIGQGIADWLRR 335 W LeflIP 00109334011 alpha/beca hydrolase fold [Shewanclla lo... 306 le-dl
°|7 ref |[NP 106032.1| haloalkane dehalogenase [Mesorhizobiuw loti ... 303 ge-81 E
D @n|aAT70108.11 Curl [Lynohva majuscula)l _a03  ge-8l
°|7 ref|EF 01055470.1] haloalkane dehalogenase [Rosecbacter sp. M... 303 le-g0
o|7 ref|ZF 015617455.1] haloalkane dehalogenase [marine gamma prot... 302 Ze-a0
°|7 ref|EF 01592200.1] alphasbeta hydrolase fold [Geocbacter lovle... 300 Te-80
a|7 ref|ZF 01911259.1] alphasbeta hydrolase [Plesiocystis pacific... _300 e-80
@[F  refI¥P 001230772.11  alvha/heta hvdrolase fold [Gechacter uran... 300 Se-&0 E
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0 Textové vyhledavani
= @ chybné, nepresné ¢i obecné anotace
= @ synonyma
=  ® velky pocet falesné pozitivnich a falesné negativnich vysledku
0 Sekvencni vyhledavani
=  ® podminka evolu¢ni pribuznosti
=  ® vétsi naroky na uzivatele

= @ potencidlné falesné pozitivni i falesné negativni vysledky

0 Vhodné je oba pristupy kombinovat
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Claverie, J-M., & Notredame, C. (2006) Bioinformatics for Dummies (2nd ed.)
Wiley Publishing, Hoboken, p. 436.

Xiong, J. (2006) Essential Bioinformatics, Cambridge University Press, New York, p.
352.

ENTREZ tutorial: http://www.ncbi.nlm.nih.gov/Entrez/tutor.html
SRS documentation: http://srs.ebi.ac.uk/srs/doc/index.html

NCBI handbook: http://www.ncbi.nlm.nih.gov/books/NBK21101/
UniProtKB manual: http://www.uniprot.org/manual/

NCBI: http://www.ncbi.nlm.nih.gov/
EBI: http://www.ebi.ac.uk/
Pubmed: http://www.ncbi.nlm.nih.gov/pubmed

Web of Science: http://apps.isiknowledge.com
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http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/
http://www.ncbi.nlm.nih.gov/pubmed
http://apps.isiknowledge.com/

I e 0 I S 0 I

GenBank: http://www.ncbi.nlm.nih.gov/genbank/

EMBL-EBI: http://www.ebi.ac.uk/embl/
DDBIJ: http://www.ddbj.nig.ac.jp/
UniProt: http://www.uniprot.org/

nrdb: http://www.ncbi.nlm.nih.gov/protein/

wwPDB: http://www.wwpdb.org/

Entrez Genome: http://www.ncbi.nlm.nih.gov/genome

Ensembl: http://www.ensembl.org

GOLD: http://www.genomesonline.org/

Entrez: http://www.ncbi.nlm.nih.gov/sites/gquery
SRS: http://srs.ebi.ac.uk

DBGET: http://www.genome.jp/dbget/
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http://www.ncbi.nlm.nih.gov/genbank/
http://www.ebi.ac.uk/embl/
http://www.ddbj.nig.ac.jp/
http://www.uniprot.org/
http://www.ncbi.nlm.nih.gov/protein/
http://www.wwpdb.org/
http://www.ncbi.nlm.nih.gov/genome
http://www.ensembl.org/
http://www.genomesonline.org/
http://www.ncbi.nlm.nih.gov/sites/gquery
http://srs.ebi.ac.uk/
http://www.genome.jp/dbget/

Obdobi: podzim
Rozsah: pfednaska 2 hodiny/tyden, cviceni 2 hodiny/tyden
Vyucujici: Mgr. Jan Brezovsky, Ph.D.

Osnova:

struktura, stabilita a dynamika biologickych makromolekul
makromolekularni interakce a komplexy

stanoveni a pfedpovéd struktury, identifikace dulezitych oblasti
stanoveni vlivu mutace na strukturu a funkci proteinu

aplikace v biologickém vyzkumu, navrhu IéCiv a biokatalyzatoru
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= Obdobi: jaro

» Rozsah: pfednaska 1 hodina/tyden
=  Vyudujici: Mgr. Radka Chaloupkova, Ph.D.
= Osnova:
= strukturné-funk&ni vztahy proteint
= metody exprese a purifikace rekombinantnich protein(
= metody strukturni a funkéni analyzy protein
= racionalni design, semi-racionalni design a rizena evoluce

= priklady vyuZziti proteinového inzenyrstvi
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» Obdobi: podzim (kazdoroCné)
» Rozsah: pfednaska 2 hodiny/tyden, cviCeni 2 hodiny/tyden
= Pfednasky: Doc. Prokop, Dr. Dvorak, Dr. Bidmanova
= Cvi€eni: Dr. Bidmanova, Dr. Beerens, Dr. Stépénkové, Mgr. BurySka, Mgr. Chrast
= Osnova:
= proteinové a metabolické inzenyrstvi
» molekularni diagnostika a moderni vakciny
= bunécna a genova terapie a regenerativnhi medicina

= molekularni biotechnologie v primyslu a zemédélstvi
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= Obdobi: jaro
» Rozsah: 4 dvou az pétihodinové exkurze
= Vyudujici: Mgr. Sarka Bidmanova, Ph.D.
= Exkurze:
- Pivovar Starobrno — http://www.starobrno.cz/
- Erba Lachema — https://www.erbalachema.com/
- Cistirna odpadnich vod — http://www.vodarenska.cz/

-  Kompostarna — http://www.kompostarna-blansko.cz/
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Obdobi: podzim
Rozsah: 4 jednodenni exkurze (8.2.-11.2.2015)
Vyuéujici: Mgr. Sarka Bidmanova, Ph.D.

Exkurze:

Biotechnologicke centrum INBIT — www.jic.cz/inbit
Bioveta — www.bioveta.cz
BioVendor — www.biovendor.cz

Contipro Group — www.contipro.com
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