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O Prohleddvani databazi
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0 Kolokvium

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

= Minimalné 17 spravnych odpoveéedi

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

O Bi9061 Bioinformatika — cviceni
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o Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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o Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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0 Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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o Informacni technologie slouzici k ziskavani, uchovavani,

analyze a distribuci informaci tykajicich se biomakromolekul
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N-Lys

Uvod do bioinformatiky, bioinformatické databdze




N-Lys
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N-Lys

Phe

Uvod do bioinformatiky, bioinformatické databaze




N-Lys

Phe
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N-Lys-Phe
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N-Lys-Phe

o O
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N-Lys-Phe
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N-Lys-Phe

G Ala
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N-Lys-Phe-Ala

o O
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5-NCG-AAA-TTT-GCG-3’ N-Lys-Phe-Ala
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Historie bioinformatiky
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Bioinformatické instituce

0 National Center for Biotechnology Information (NCBI)

0 European Bioinformatics Institute (EBI)




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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cC

. Entrez, The Life Sciences Search Engine_

Pubied | &l Databases

Hurman Genarme | GenBank | Map Yiewear

BLAST

Search across databases |

|[eo |[clear | Help

Welcome to the Entrez cross-database search page

w PubMed: biomedical literature citations and abstracts Lgl ﬁ Books: online books kgl
“ PubMed Central: free, full text journal articles Lgl i OMIM: online Mendelian Inheritance in Man Lg;
w Site Search: NCBI web and FTP sites Lgl ‘ OMIA: online Mendelian Inheritance in Animals kgl
‘ Nucleotide: Core subset of nucleotide sequence records kgl “ dbGaP: genotype and phenotype kgl
e EST: Expressed Sequence Tag records 7] ﬁ UniGene: gene-oriented clusters of transcript sequences (7]
m‘ GSS: Genome Suryey Sequence records 7] g CDD: conserved protein domain database 7]
A A = . . -
l.i.. Protein: sequence database 7] 6 3D Domains: dormains from Entrez Structure (7]
!ll Genome: whole genome sequences Lgl Pr- UniSTS: markers and mapping data Lgl
% Structure: three-dimensional macromolecular structures Lgl nﬂ PopSet: population study data sets Lgl
44 Taxonomy: organisms in GenBank Lgl fa GEO Profiles: expression and molecular abundance profiles Lgl
i SNP: single nudeotide polyrmaorphismm 7] . GEO DataSets: experimental sets of GEO data (7]
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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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uropean Bioinformatics Institute

EBI Home About EBI

Research

Toolbox

Databases

Downloads

Services |
Overview

Covrlcada
FTP Server
Database Repository
Softuare Repository
Downloads Help Files

SUbmi aaiore
BuBL wia WEHBIN
BulBL-Info. Submitters
Sss-PRAOT
Wfebin-Aign
POB-AutoDep
il AviEpress
IMGTILIGhA
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Tood e

|— Homobogy & Smilarity

* Fasta

* \ifU-Blast?

* NCBI-Blast?

* Blast? BvEC

* Genome!Proteome Fasta

Site Start
Map SRS sessio

Submissions

Cotabaneg
| Daxabasa Browsing

® SRS

|— Huckotide Dalabases

* BBl Hucleo. Sequence
Ensembl

Genomes Server
Genome WOT

BB L-Aign

Simple Queries

® dbSTS Queries

* hiP=rch

* Zeanpsid

* Parasite-Blast

* EG|-Blast

® SMP-Fastal Server

|— Proi. Funclion. &Analysis
* ClusTr Search
* InterProScan
#* FingerPRINTScan
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L]
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HOME | SEARCH | SITE MAF FubMed All Databases

Bibliografie

Nukleotidové sekvence

Proteinové sekvence

Proteinové struktury

Genomy
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NCBI e - Entrez, The Life Sciences Search Engine

Hurman Genome | GenBank | Map Viewer

| BLAST

Search across databases |[inb
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44 ) PubMed: biomedical iterature citations and @ | inone| R Books: online basks =

79 “ PubMed Central: free, full text journal articles @ | none j\‘ OMIM: online Mendelian Inheritance in Man @

none Kifl Site Search: NCBI web and FTP sites 2| none @@ OMIA: Online Mendelian Inheritance in Animals ]
Mucleotide: sequance database [includes fA UniGene: gene-arisnted clusters of transcript

45 . GenBank) @ ([none sequences @

.o _ )
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4 'Il Genome: whole genome sequencas @ 12 6 3D Domains: domains from Entrez Structure @
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1z 1 Structure @ | none FP UniSTS: markers and mapping data @
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o PubMed

o Web of Science

A service of the 1.5 National Library of Tedicine
and the Matioral [nstitutes of Health

<> NCBI
all Dats
Sea.rchl Pulihed

www.pubmed.gov
Protein

FubMed Structure OMIM FMC Jour

Go | Clear | Advanced Se

Genome

[ Limits | Previewdndex | History | Cliphoard | Detais |

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

Search terms may be topics, authors or journals.

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

1. Create a My MCEI account.
2. Save your search.
3. Your PubMed updates can be e-mailed directly to you.

Fead the My NCEI Help matenial to explore other options, such as automated updates of
other databases, setting search filters, and highlighting search terms

Publed is a serwvice of the U3, National Library of Medicine that inchides over 17 million citations
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i Bearch | Cited Reference Search | Advanced Search | Search Histary

Web of Science®

Marked List (0 |

Search for

I in |TUDic
Exampie: oil spill® AND "Morth Sea”
[anp =]
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Clinical Oncology
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o PubMed

Provozovano National Library of Medicine

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

Obsahuje kromé abstraktl odkazy na plné texty dostupné pres

PubMed Central nebo stranky nakladatelstvi

PublfQed cor

.=, Mational Library of Medicine
Mational Instiutes of Health
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o PubMed

Limits  Advanced search  Help

Pubhded

Publ®ed g0
L5 Mationzl Library of Medicine
Mational Institutes of Health

Search

Clear
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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, Masarvk 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.
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o Web of Science

=  Komercni databaze
= Soucast ISI Web of Knowledge

=  Pouziva se pro zjisténi citovanosti a impaktniho faktoru c¢asopist
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o Web of Science
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Web of Science
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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.
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a0 GenBank
o EMBL-Bank
o DDBJ

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

o “Accession number” - jedinecCny identifikator zaznamu, ve vSech trech
databazich

Uvod do bioinformatiky, bioinformatické databaze




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

= Obsahuje vice nez 253.000.000 sekvenci (2015)

= Nové sekvence mozné vlozit pomoci Sakura nebo Sequin

(¢ DDBJ

DNA Data Bank of Japan
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o Hlavicka

m  7Zakladni informace o zaznamu

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

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

Comment Features Seguence

Locus
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOUENAL

PUBMED
COMMENT

HAADHLA 3041 bp DMNA linear BCT 15-FEB-15%9¢
¥.autotrophicus haloalkane dehalogenase (dhlA) gene, complete cds.
M26950

M26950.1 GI:155347

haloalkane dehalcgenase.

¥Xanthobacter autoctrophicus

Hanthobacter autotrophicus

Bacteria; Protecobacteria; Alphaprotechacteria; Rhizobhiales:
Xanthobacteraceaer Hanthobacter.

1 (baszsez 1 to 3041)

Janssen,D.B., Pries,F., wvan der Ploeg,Jd., Kazemier,B., Terpstra,P.
and Witholt,B.

Cloning of 1,2-dichlorcethane degradation genes of Xanthobacter
autotrophicus GJ10 and expresszsion and sequencing of the dhlA gene
J. Bacteriol. 171 (1Z), &791-6799 (1989)

2687254

Draft entry and computer readable copy of sequence [1] kindly
provided by D.B.Janssen, 11-AUG-1959895.
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0 Charakteristiky

= Popis jednotlivych oblasti genu

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

ene 918..15831
/gene="dh1a"
promoter 918..%4¢
/gene="dh1a"
/note="putative™
promoter S945,.5974
Jgene="dh1a"
/note="putative™
RES 986..9598
Jgene="dh1a"
CDsS 9959, .1531
Jgene="dhln"

fcodon_start=1

Jtransl table=11

/product="haloalkane dehalogenasze™

/protein 1d="AARBSGS1.1"

/db xref="GI:155348"
Jtranslation="MINAIRTPDQRFSNLDQYPFSPUYLDDLEGYPGLREHYLDEGHS
DAEDVFLCLHGERPTWSY LYREMIPVFAESGARVIAPDFFGFGRSDEPVDEEDYTFEFH
RNFLLALIERLDLRNITLVVOQDWGGFLGLTLPMADPSRFERLI IMNACLMTOPVTQPA
FSAFVTOQPADGFTAWRKYDLVTPSDLRELDOFMERWAPT LTEAEASATAAPFPDT ST QAG
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0 Charakteristiky

FEATURES
F0Urce

» £Ds

ene

promoter

promoter

RES

» cos

Location/Qualifiers

1..3041

forganism="Xanthobacter autotrophicus”

/mol type="genomic DNA"

/strain="gJ10"

/db xref="tazon:280"

complement (316..924)

fnote="0RF 1; putative"

/fcodon_start=1

ftransl_table=11

/product="unknown protein"

/protein id="ARAS8650.1"

/db_xref="GI:11370Z6"
ftranslation="MSTFFEPENGMKQNAKTERILDVALELLETEGEFGLTMRQVATQ
ADMSLSNVOYYFKSEDLLLVAMADRYFOQRCLTTMAEHPPLSAGRDOHAQLRALLRELL
GHGLEISEMCRIFRETWAIATRNETVHGYLESYTYRDLAEVMAEKLAPLAS SEFALAVA
VSLVIPYVEGYSVIATAMPESIDTISETLTNVVLEQLRISHS"

918..1931

Sgene="dhl1A"

518..946

/gene="dh1la"

Jsnote="putative”

945..974

Sgene="dhlA"

/note="putative”

986..958

/gene="dhl1A"

899..1931

Sgene="dhln"

/ecodon_start=1

/transl_table=11

/product="haloalkane dehalogenase"

/protein id="ARAS8651.1"

fdb xref="GI:155348"
/translation="MINAIRTPDQRFSNLDQYPFSFNTLDDLPGYPGLRAHY LDEGNS
DAEDVFLCLHGEPTWSY LYRKMIPVFAESGARVIAPDFFGFGESDEPVDEEDY TFEFH
RNFLLALIERLDLENITLVVQDWCGF LGLTLPMADPSRFEKRLI IMNACLMTDEVTQPA
FSAFVTOPADGFTAWEYDLVTPSDLRLDOFMERWAPTLTEAEASATAAPFPDTSYOAL
VREFPEMVAQRDQACIDISTEAISFWQNDWNGOQTFMAIGMEDELLGPDVMYFPMEALTN
GCPEPLEIADAGHFVQEFGEQVARELALEHFAETE"
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O Sekvence

vy

ORIGIN

61
121
181
241
301
36l
421
481
541
601
661
721
781
841
901

1 bp upstream of BamHI site.

atgataaatg
agccccaact
gagggcaatt
tacctgtatc
gacttttttg
Lttcaccgca
gtcgttcagg
ttcaagcgcco
tLttagcgcct
acgccatcag
goctgaggoct
aagtttccca
atttcgttct
aaattgctgg
ccocctocgaaa

gaggccocctga

caattcgcac
acctggacga
ctgacgctga
gcaagatgat
gattcggaaa
acttcctgoct
actggggcgg
tgatcatcat
ttgtcaccca
acctgcgoct
ccgogtatgco
agatggtoge
ggcagaacda
gaccggacdgt
tagocggacgc
aacactttgc

ccocggaccaa
cctococococggo
agacgttttt
cccggtattt
atccgacaag
tgcactaatc
atttttgggg
gaacgcctgce
gocctgoggat
tgaccagttc
tgocgocttte
gocaacgogac
ctggaatggc
catgtatcct
tggccattto
cgagacadgaa

cgcttcagea
taccocgggat
ctctgococtte
gotgaatcag
ccagtagacg
Jgaacggcttg
ctgaccttac
ttgatgaccg
ggctttaccg
atgaagcgtt
cctgacactt
caggcocctgea
cagaccttca
atgaaggcgco
gtacaggagt
tag

atctcgatca

tgocgggecaca
atggcgagocc
gogcacgagt
aagaagacta
acttgocgcaa
cgatggococga
acccggtcac
cctggaaata
gggogoccac
cctatcaggc
tcgacatttc
tggccattgg
tcattaatgg
ttggcgagca

gtatccgttc
ctacctcgac
cacctggagt
tattgcgcocca
caccttcgaa
cattacgctg
cccttcocogo
ccagcctgog
cgatctggtt
actgaccgaa
tggtgtacgc
aaccgaagcocdg
catgaaagac
ctgcococggaa

agtggctocgo
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0 UniProtKB

a nr Protein Database
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0 UniProtKB

=  Spoluprace EBI, Swiss Institute of Bioinformatics a Protein

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

= |ndikace kvality anotace (manudlni vs. automaticka)

1
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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/TrEMBL

Unreviewed -
Automatic annotation

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

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

o Vlastnosti proteinu

Names and origin Hide | Top
Protein names Racommendad namea:

Haloalkane dehalogenase

EC=3815

Alfarnative nameis).
1,3 4 B-tetrachloro-1 4-cyclohexadiens hydrolase
1.4-TCDM chlorohydrolase

Zene names Mame: linB

Organism Pseudomonas paucimobilis (Sphingomonas paucimobilis)

Taxonomic identifier 13689 [NCEI

Taxonomic lineage Eacteria » Protecbacteria » Alphaprotecbacteria » Sphingomonadales » Sphingomonadaceas »

Sphingomonas

Protein attributes Hide | Top
Sequence length 296 Ah

Sequence status Complate.

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

Function

Catalytic activity

Enzyme regulation

Pathway

Subunit structure
Subcellular location
Induction

Miscellaneous

Sequence similarities

Eiophysicochemical properties

General annotation (Comments) Hide | Top

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 dichloroalkanes (= C3),
bromoalkanes, and chlorinated aliphatic alcohols were good substrates. Shows almost no activity with
1, 2-dichloroethane, but wery 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-TCDN) to 2 5-dichloro-2 5-cyclohexadiene-

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

1-haloalkane + Hz0 = a primary alcohol + halide.
1,4-TCDN + 2 Hz0 = 2 5-DDOL + 2 chloride.

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

Henobiotic degradation; gamma-hexachlorocyclohexane degradation.
Monomer.

Periplasm.

Constitutively expressed.

Is not N-terminally processed durini exior‘[, so it may be secreted into the periplasmic space via a
hitherto unknown mechanism.

Belongs to the haloallkane dehalogenase family. Type 2 subfamily.

pH dependence:
Optimum pH is g3 (Hamar wF_01231)
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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

I Active site
[T Active site
[T Active site
= Binding site
I©  Binding site

Natural variations

I Natural variant
I Natural variant
I Natural variant
I Natural variant
= Natural variant

I© Natural variant

Sequence annotation (Features)

Position(s)

2—296

108
132
272

28
109

81

"z
134 - 135
138

247

253

Length

s s B3 = -

Description Graphical vigw Feature identifier

Removed ‘
]
Haloalkane dehalogenase PRO_ 0000216778

Mucleophile t

Proton donor (FAMAR WF_D1251) i

Proton acceptor (WA ME 01251 i
Halide
Halide i

A — Tin strain: BOO. ‘

A — ¥ instrain: BAO. '
|A — VT in strain: B9O. !
| — L in strain B90. '
A — Hin strain: BA0, !
M — lin strain: B90. !
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0 Anotace sekvence

-

m [ I R R

N R R R e e

Natural variations

Matural variant
Matural variant
Matural wariant
Matural wariant
Matural variant

Matural variant

Experimental info

Mutagenesis
Mutagenesis
Mutagenesis
Mutagenesis
MWutagenesis
MWutagenesis
Wutagenesis
Wutagenesis

Wutagenesis

31
112
134 -135
138
247
253

38
108
108
109
132
151
168
244
272

N I W T N

. U S S

A — Tinstrain: B9O.
A — VY in strain: B9O,
lA — VT in strain: BAO.
| — L in strain: B0,

A — Hinstrain: B0,
b — | in strain: B0

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 ¥War' Increase in activity.
F — L: 31% of wild-type activity.
E — @ 38% of wild-type activity.
H — A Loss of activity.
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o Sekvence

Sequence

10
M3LGALAEPFGE

70
CDLIGMGDID

130
HRERVQGIAY

190
PLSELEMALY

250
INAEPGALTT

¢ Hide

r P516398-1 [UniParc].

Last modified January 23, 2007 . Wersion 4.
Checksum: BEEEDT1B157DEAET

20
EEFIEIEKGER

50
ELDPIGPERY

140
MELIAMFIEW

200
REPFLLAGEL

260
GRMRDFCETH

30
MAYIDEGTGD

20
AYAEHRDYLD

150
ADFPEQDRDL

210
RRPTLSWPRQ

270
PNQTEITVAG

Sequences

Length Mass (Da) Tools
FASTA 296 33,108 | Blast
40 50 &0
PILFQHGNPT 3ISYLWENINP HCAGLGRLIA
100 110 120
ALWEALDLGD RVVLVWVHDWG SALGFDWARE
160 170 ig0
FQAFRSQALGE ELVLODNVFYV EQVLPGLILE
2z0 230 240
IPIAGTPADYV VATARDYAGW LSESPIPELF
280 290
AHFIQEDSFD EIGAATAAFYV RELRPA

=] oo |
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o Reference

References Hid

(1

(2

(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., Chtomo R, Fukuda M., Yano k., Takagi k.

J. Bacteriol. 175:6403-6410{1993) [Pubhed: 7691734] [Abstract]

Cited for’ 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 EMEL/GenBank/DDEJ databases
Cited for, SEQUENCE REVISION,

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

Kumari R, Subudhi S, Suar b, Dhingra G, Raina ¥, Dogra © ., Lal 5., van der Meer JR. Holliger C., Lal K.

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, involved in gamma-hexachlorocyclohexane degradation in
Sphingomonas paucimobilis UT26 are localized in the periplasmic space without molecular processing."

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

J. Bacteriol. 181:5408-5413(1999) [Fubhed: 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) [Pubhed: 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 pivodu anotace

© vice nez 25.000.000 sekvenci (2015)
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0 Prosta sekvence

DOLTEEQIARFERAFSLEDE
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O Prosta sekvence

a0 GenBank

LOCUS ARIIOZ51S 237 bp DA PLN 0d-FEE-1355
DEFINITION Aspergillus awamorl internal transcribed spacer 1 {(ITS1) and 188
rENA and 5.85 rRNA genes, partial sequence.

ACCESSTION u03518

EASE COUNT 41 & Tl &7 g 2

ORIGIN

1 aacctgcgga aggatcatta ccgagtgogg gtcocctttggg coccaacctcoo catccgtbgte

61 tattgtaccco tgttgcocttog gogggeoocoge cgottgtodg cogooggggy ggogoctotg
121 cccocccogggoe cocgtgoocogcoe cggagacccc aacacdaaca ctgtctgaaa gogtgoagtc
181 tgagttgatt gaatgcaatc agttaaaact ttcaacaatg gatctcttgg ttccggo

/Y
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O Prosta sekvence

O GenBank

O EMBL

ID  AR0O3518 standard; DNA; FUN; 237 EP.

xx

AC  U03518;

xx

DE  Aspergilllus awamorl internal transcribed spacer 1 (ITS1) and 185
DE FRNA and 5.85 rBNA genes, partial sequence.

XX

S50 Sequence 237 BP; 41 Ay 77 C; 67 Gy 52 Ty 0 other;
aacctgogga aggatcatta cogagtgogg gtcoctttggg cccaacctoc catcogtgto B0
tattgtaccce tgttgctteg geogggeoccge cgcttgtogg cogoocggggg ggogoctotg 120
coccccggge cogbgoooge cgdgagacccc aacacdaaca ctgtctgaaa gogtgoagtc 130
tgagttgatt gaatgcaatc agttaaaact ttcaacaatg gatctcttgg ttocggce 237

;Y

Uvod do bioinformatiky, bioinformatické databaze




0 Prosta sekvence
0 GenBank

o EMBL

o FASTA

» >gi|155348 |gb|AAABE691.1| halcocalkane dehalogenase
nINAIRTPDOREFSNLDOYPESPNY LDDLPGY PGLRAHY LDEGNSDAEDVE
AESGARVIAPDFFGFGKSDEPVDEEDY TFEFHENFLLALTERLDLRNITL
FERLT TMNACTMTDPVTOPAFSAFVTOPADGFTAWKYDLVTPSDLRLDOE
PDTSYQAGYVREFPEMVAQRDOACIDISTEATI SEFWONDWNGOTFMATGMED!
PLETADAGHFVOEFGEQVAREALKHFAETE

NejCastéji pouzivany format
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0o Worldwide Protein Data Bank (wwPDB)

= Svétovy depositar proteinovych struktur, obsahuje rovnéz
struktury nukleovych kyselin a biomolekuldrnich komplex{

= 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

a 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 genomd
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o Prehled prokaryotickych genom

Owerview [6348]

First

Organism/Name

Acaricomes
phytoseiuli DS
14247

Acidimicrobium
ferrooxidans DS
10531

Acidothermus
cellulolyticus 1B

Actinoalloteichus
spitiensis
RhdWi1378

Actinobaculum sp.

oral taxon 183 str
FOas2

Actinobaculurm
rrassiliae
ACS-171-5Col2

Actinobaculum
schaalii

Previous

Size

Shown: 1 - 100 out of 1309 items
BioProject Group SubGroup
Actinobacte v — All Acting -

PRIMATTA970 Actinobacteria Actinobacteria

FPRIMASE21S  Actinobacteria Actinobacteria
PRAMAZS525

PRIMAS3501T  Actinobacteria Actinobacteria
PRAMATE0ST

PRIMATFEE0Y  Actinobacteria Actinobacteria

PRIMATTII32 Actinobacteria Actinobacteria

PRIMASZ091  Actinobacteria Actinobacteria

PRIMAS2093  Actinobacteria Actinobacteria

(Mb)

218

2.44

571

GC%

£3.30

66,90

72.40

Eukaryotes [2215] I Prokaryotes [14202] l Yiruses [3212]

Next Last
Chromosomes WGS  Scaffolds Gene Protein  Release Modify
RefSeq INSDC Deiie Deiie
MG 0131241 CPO0O1631.1 - 2089 1964 200908118 2012/01/30
MC_ 0085751 CPO00431.1 - 2217 2157 2006/11/09 2012/01/24

- - AGNHT 20112020 201205431
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Status

All -

Mo data

Complete

Complete

Scaffolds or

caontigs

Mo data

SRA or Traces

Mo data




o Prehled prokaryotickych genom

Owerview [6348]

First

Organism/Name

Acaricomes
phytoseiuli DS
14247

Acidimicrobium
ferrooxidans DS

Acidothermus
cellulolyticus 1B

Actinoalloteichus
spitiensis
RhdWi1378

Actinobaculum sp.
aral taxon 183 str.
FOa52

Actinobaculurm
rrassiliae
ACS-171-5Col2

Actinobaculum
schaalii

Previous

Size

Shown: 1 - 100 out of 1309 items
BioProject Group SubGroup
Actinobacte v — All Acting -

PRIMATTA970 Actinobacteria Actinobacteria

FPRIMASE21S  Actinobacteria Actinobacteria

PRIMNAZS52S

PRIMAS3501T  Actinobacteria Actinobacteria
PRAMATE0ST

PRIMATFEE0Y  Actinobacteria Actinobacteria

PRIMATTII32 Actinobacteria Actinobacteria

PRIMASZ091  Actinobacteria Actinobacteria

PRIMAS2093  Actinobacteria Actinobacteria

(Mb)

218

2.44

571

GC%

£3.30

66,90

72.40

Eukaryotes [2215] I Prokaryotes [14202] l Yiruses [3212]

Next Last Download selected records
Chromosomes WGS  Scaffolds Gene Protein  Release Modify Status
RefSeq INSDC Date Date Al -
- - - - - - - - Mo data
MG 0131241 CPO0O1631.1 - 2089 1964 200908118 2012/01/30 Complete
MC_ 0085751 CPO00431.1 - 2217 2157 2006/11/09 2012/01/24 Complete
- - AGNHIN 20111220 20120531 Scaffolds or
caontigs
- - - - - - - - Mo data

_ R - - - - - - SEA or Traces

- - - - - - - - Mo data
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0 Informace o genomu

Organism Overview ; Genome Project Report | Genome Annotation Report

Acidothermus cellulolyticus 11B

Thermotolerant celluloltic 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 celiulolyticus strain 1M1B. This strain (118, ATCC 43068) is the type strain for the species. The genome sequence from this

arganism will provide information on the requlation and production of potentially useful enzymes.

[«] Genome Sequencing Projects

@ Chromosomes [1] € Scaffolds or contigs [0 # SR or Traces [0] # Mo data [0]
Drganism EioProject Assembly Status _hrs Size (Wb 5C% >ene Frotein

acidothermus cellulolicus 118 PRINASBADT, PRINATGDST  ASMISOZM & ¢ 244  BRE 27T 2447

[« Genome Region

Go to nucleotide Graphics FASTA  GenBank

L |200K  |400K |s00K

0005 |10 |120qx I-l-ﬂﬁ‘K |IGN!K |I,&O?K |i|'l‘ |
[ )

5 | ,
TN IOED o an A ek ML N DA O IO T
: oo H ey ..‘...l.‘ LU RN 1] ..-I: LU R T .=|‘.ll wE 8
[ ] . ‘ N ] lt. : .iu O '
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0 Informace o genomu

Organism Overview ; Genome Project Report | Genome Annotation Report

Acidothermus cellulolyticus 11B

Thermotolerant celluloltic 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 celiulolyticus strain 1M1B. This strain (118, ATCC 43068) is the type strain for the species. The genome sequence from this

arganism will provide information on the requlation and production of potentially useful enzymes.

[«] Genome Sequencing Projects

@ Chromosomes [1] € Scaffolds or contigs [0 # SR or Traces [0] # Mo data [0]
Drganism EioProject Assembly Status _hrs Size (Wb 5C% >ene Frotein

acidothermus cellulolicus 118 PRINASBADT, PRINATGDST  ASMISOZM & ¢ 244  BRE 27T 2447

Go to nucleotide | Graphics !FASTA ZenBank

[« Genome Region

L |200K  |400K |s00K

0005 |10 |120qx I-l-ﬂﬁ‘K |IGN!K |I,&O?K |i|'l‘ |
[ )

5 | ,
TN IOED o an A ek ML N DA O IO T
: oo H ey ..‘...l.‘ LU RN 1] ..-I: LU R T .=|‘.ll wE 8
[ ] . ‘ N ] lt. : .iu O '
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o Grafické znazornéni genomu

NC_013209.1 (2,907,495 bases)

= | 2% sequence | [ Set Origin | # Views & Tooks +

P Markers |

1 00K 200K 300K 400K Sook  eook  vook  so00 k@00 iM L,I00K 1L200K 1300K 400K 1,500 K LE00K 1,700K LB00K 800K 2ZM 2,100 200K 2,3

| T | 1 1 I 1 1 I I | I | ! I

AR AR AR AR R T T T
L] L] = l' L] [ L] .n P, L

" .

858,480 : 944,630 (86,151 bases shown, positive strand)

."' | 26 sequence | 4k Fip Strands | @, @ 4T | k| . Took »

860 K 865 K 870 K 875K 880 K 885 K 890 K 895 K Q00 K QS K 910 K G5 K 920 K 925 K

zomplete genome

- Sequence NC_013209.1: Acetobacter pasteurianu

RERE

- Genes

APAD_06330 I Il APAD_D6340 APAD1_0BS30 TN
VP_003187361 1 B YP_003187362.1 YP_003187351 1

APAD1_0B620
BT VP _003157389.1

APAD1_08520 I
VP_003157409.1

8190 PR APAD!_08260 APAD| DB30EEE Ware |APAD1_DESS0 APADT_DBES0 I APAD1_03800 IS APADY_03870 I
57347 dEECW VP _003167354.1  YP_003187367. )00 W VP_DO3157370.1 JtRMA-Tyr YP_003187396. 100 VP_D03187407. 100C0m YP_003167414.1 00
2 APADT_DB320 | B AFA01_08350 APAD1_DBS40Q W AFAD!_DBS70 B AFAD1_DBES0 E £FAD1_D8750 APAD1_05560 I
B YP_003187360.1] EmYP 0031973631 YP_003187352.1@ EEVYP 0031673841  EEEVP_003187392.1 @ YP_D03167402.1 YP_003187415. 100
R 40108250 APAD_05360 I B APADT_08400 B APADT 08630 EEEAPADI D740 APAD_03650 mB n
[VP_003187353.1  YP_003187364.1 0 B YP_003167368.1 B YP_003187390.1 ECWVF_003187401.1 YP_003187412. 100 VP_00
rush @ APAD1_08370 | APADT_ 08520 B APA01 08610 APADN_08810 W
WP_003187359.10 |¥P_003187365.11 YP_003187380.19 B VP _003187368.1 VFP_003157406.1 28
APADT_05270 @R BAPADT_08300 APADT_03450 @ penEE EEAPADT_06BS90 14PADT_086E0 Epurh AP
> (003187355. | @ §VF_003187358.1 VP_O03187373.1 YP_003187383.\g  EEVF_003187386.1  |VP_003187393.1 B VF_0031587404 1 vP_003
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Ukazka zaznamu v GOLD

0 Seznam dokoncenych a probihajicich genomovych projektt

ST el R B Tl (2Bl N it Bl B Kol Kedblhall Hfindibedicl] El Bl (Dl el Kolbokids 1] BB T A Belidioiind WaFaDiadl B
Export to Rxcsl Complete Published Genome Projects: 1375

Archaeal: 94 - Bacterial: 1148 Eukaryal: 133

1 2/3|4|5| net> last>> 100 ~

GOLD ID ORGANISM DOMAIN INFORMATION SIZE CHROM # PLASM # GC % DATA SEQUENCING CENTER GENOME DATABASE PUBLICATION CONTACT
Ge01325 Saccharomyces E FUNG%'_?(SCD::YCOTA 16 Saccharomyces Genome
am— cerevisiae 5288¢ “Entrez Database
PROTEOBACTERIA-GAMMA
2 3 4279 Kb DOE Joint Genome
P Ferrimonas balearica Taxonomy P — e N Unpublished
Gc01378 PAT, DSM 0720 e 309:57 1 50% CP002209 IITDSYSZ\IEILLte IMG-GEBA 2010-09-24
GE RS
CRENARCHAEQTA-
THERMOPROTEI 2374 Kb
n DOE Joint Genome
Hm Vulcanisaeta distributa T 2592 - niasme e attate e Unpublished ;
Ge01374 1C-017, DSM 14429 n orfs 1 45.4% NC 014537 Institute NCBI 5010-09-22 Bruce D
MAP
4061 Kb
Gc01375 Halomonas elongata £558 1 63% NC 014532 Max-Planck Institute NCBI Mic ress Kunte,H.]
DSM 2581 orfs PUIO0aSTD]
MAP
EURYARCHAEOTA-
METHANOMICROBIA 2843 Kb - -
sy Methanoplanus T Ty 5881 o DOE Joint Genome - Unpublished )
c01372 petrolearius SEBR 4847, Er—— 1 50% MNC 014507 NCBI e S Bruce D
orfs 2010-09-17
DSM 11571 MAP
PROTEOBACTERIA-
Sulfurimonas EPSILON 2153 Kb DOE Joint Genome
Gc01373 autotrophica OK10, DSM Taxonomy 2220 1 35.2% CP002205 Institute IMG-GEBA 3010-09-15 Bruce D
16294 orfs DSMZ
A Spirochaeta thermophila cPO01698 Goettingen Genomics Unpublished
Gc01376 DSM 6192 2472 Kb 1 52% CP001698 Laborato 2010-00-10 Liebl,W
o . = . onsi Unpublished .
Gc0137 Dickeya dadantii 3937 4922 Kb 1 Univ sconsin 3010-09-10 Perna N

rticle

e e o B |
PROJECT TYPE DISTRIBUTION SEQUENCING STATUS DISTRIBUTION PHYLOGENETIC DISTRIBUTION




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

0 Propagace chyb béhem automatickych anotaci
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O Textové prohledavani

o Sekvencni prohledavani

vlozeni dat

(—

(-)..) NCBI e Entrez, The Life Sciences Search Engine

prohledani databaze

{CH | SITE MAP PubMed | All Databases |

Hurnan Genome | GenBank | Map Viewer | BLAST

Search across databases [inb

I 1: ABI93218. Reporr LinB [Hanthomonas.. [gi:115201795]

PubMed: biomedical literature citations and
abstracts

none ﬁ Books: online books

79 “ PubMed Central: free, full text journal articles # none k OMIM: online Mendelian Inheritanc
none m Site Search: NCBI web and FTP sites none & OMIA: Online Mendelian Inheritanc
45 MNucleotide: sequence database (includes @ none UniGene: gene-oriented clusters of
GenBank) SEQUENCES
LX) . .
39 8.8 Protein: sequence database @ | none a CDD: conserved protein domain datg
4 l“ Genome: wholz genome sequences 2 12 $ 3D Domains: domains from Entrez
12 Structure: three-dimensional macromolecular @ | none PP UniSTS: markers and mapping data

structures

=gi| 1155317495 | gb| ABIA2E16 .1 LinE [Xarthomonars sp. ICHLE)

HILGARAT CERKE IETK CERMAY ITECT fDEPILE QHCHET & 8 YLAERIMEHC A FLEFLIACDLI GCDED
¥LIP3 CPERY AV AFHRDY LT EAT.DL IR U HDO b 3 VLIS REHEEER O & 1 2YHESTTHPLE
ALFPEFRIMEAFRE 0 FEELVL TV VECLE LI LEPLS EAFSAYERPTTAA FEAREPTL PR
IPIALTPATAHARDTAHILIES P IPKLE TRAFF WALTT (EMEDE CETWFROTE I TVA RAHET QEDGFD
EILAAIAATVER

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

+gi 27962652 | gb|A&R05974.1] LinE [Sphingomenas paucimobilis]

HISLGAKFT GEKKE IETKGRRMAY I TEGT RO ILE QHGHET 3 SYLWERIMPHC 2 FLEFLIACDLI GHGDSD
KLIFS GPERYTY AEHRDY LIS LEALDL FOEA LI G VLGP I RRHEER 06 1 AYMELTTHELET
ADFPEQDRILTQAFRS & FEELVL (IMVEVECVLE (LI LEFL S EARMALYEEFTLAR CEARRPTL SWF RN
IP1AGTPALA I ARDYAMILIES P IPKLE IRAER GHLTT GRIEDE CETWERQTE I TVAGAHE T QEDEED
EINAAIAAFVRELEFS

@
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O Entrez
a SRS
o DBGET

0 Integruji data z riznych databazi
o Umoznuji prohledani mnoha databazi soucasné

0 UmozZnuji formulaci dotaz( pomoci logickych operator(
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0 Entrez
= Vyhledavaci systém pro databaze NCBI

= |ntegruje data ze 40 rGznych databazi, pouze NCBI

BLAST

S
<> NCBI e + Entrez, The Life Sciences Search Engine_
HOME | SEARCH | SITE MAP PubMed | All Databases | Human Genaome | GenBank | Map Wiewer
Search across databases [linb T Help
PubMed: biormedical literature citations and ﬁ R
44 m‘ abstracts @ none Books: online books
79 * PubMed Central: free, full text journal articles ' none x OMIM: online Mendelian Inheritance in Man
none m Site Search: NCBI web and FTP sites ' none @ OMIA: Online Mendelian Inheritance in Anirmals
Nucleotide: sequence database (includes Q UniGene: gene-oriented clusters of transcript
45 . GenBank) @ |[none SEQUENCES
LX) . .
39 =8 Protein: sequence database @ none E CDD: conserved protein domain database
4 I“ Genome: whole genome sequences | 12 6 3D Domains: domains from Entrez Structure
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a SRS

= Vyhledavaci systém pro databdaze EBI

= Umoznuje prohledavat i databaze jinych instituci, databaze

uzivatelU ¢i databaze vysledkd vybranych vypocetnich nastrojl

Sear

EMBL-EBI 2:* §3 SEEBa.r!Eﬁ All Databases = [|Enter Text Here Go [ .

Tools EBI Groups Training Industry Aboutlls Help Site Index [ &

e[ =l Library Page  Query Form Tools Results Projects Views Databanks
SRS

Quick Text Search Search Tips

Start a Permanent
Project

Find : |Nuc:|ec|tides j matching : |EnterTe:ﬂ Here
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o DBGET

= Vyhledavaci systém pro databaze LinkDB

= Umoznuje mj. prohledavat databazi metabolickych drah KEGG

W
:
E

l
Prosite  MotifDic Pfam
Blocks  ProDom  PRINTS
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o Vyhledavani na zakladé klicovych slov

Search across databases |muuse[DRGN] AMND kinase AND (exons OR intrnnsj GO || Clear| Help

- Rezult counts displayed in gray indicate one or mare terms not founcd

PubMed: biomedical literature citations = ﬁ R =

1258 1258 % and abstracts (7] Books: online boaoks 7]
PubMed Central: free, full text journal = OMIM: online Mendelian Inheritance in =

* articles @ 703 Man @

m site Search: NCBI web and FTF sites 1@ E:ilig:lsunllne Mendelian Inheritance in 1&]

Mucleotide: Core subset of nuclectide = i =

152 I152 ‘ e 7] u dbGaP: genotype and phenotype i)
= i = UniGene: gene-oriented clusters of =

=4 EST: Expressed Sequence Tag recards 7)) transeript sequences [[7)]

E]‘ GSS: Genome Survey Sequence records @) ﬂ CDD: conserved protein domain database @)

-8 . 3D Domains: domains from Entrez

96 06| &8 & Protein: sequence database 7] # Structure (7]
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0 Vyhledavani na zakladé sekvencni podobnosti

Sequences producing significant aliguments:

°|7 sp|PEA336 | DHAA BHOSD Haloalkane dehalogenase »pdb|1EN&|4 Chai...
°|7 spl|POA3GE [DHAA RHORH Haloalkane dehalogenase »spl|POAIG3|DHAR ...
o|7 pdb[1COW|4 Chain 4, Nai Cocrystallised With Haloalkane Dehalo...
ragb|AATT0105.1]  CurN [Lyngbya majusculal @[ ap|097FR0DHAL NYCSX Haloalkane dehalogenase emb|CARIOO7E.1)...

Length=341 o|7 gh|AAWIO0525.1| HTZ [Expression wector pHTZ]
°|7 eef [YP 001675030.11 alpha/beta hydrolase fold [Shewanella hal...

. L @
Score = 303 bits (777), Expect = 8e-81, Method: Composition-based stats. | op (ZTHRRL WIITRUGII I I T
Identities = 148/297 (49%), Positives = 188/257 (63%), Gaps = 8/257 (2%) @7 pef|ZP 01736514.11 alpha/bets hydrolaze [Marincbacter sp. ELE...
0|7 ref |TF 738656.1]1 alphasbeta hydrolase fold [Shewanella sp. ME...
Query 2 SEIGTGFPFDPHYVEVLGERMHYVDVGPRDGTEVLELHGNPTSSYLWRNIIPHV-AESHR &0 @7 ref|VP 001502590.1] alpha/beta hydrolase fold [Shewanella pea. ..
I + FEF VEV &+ YWD 3 & PVLFLHGNETESSYLWENIIE+Y A 4R @ ref|NP 717353.11 hydrolase, alpha/beta hydrolase fold family ...
Sbjct 41  LPISSEFPFAKRTVEVEGATIAYVDEG--SGQPVLFLHGNPTSSYLWRNIIPYVVARGYR 98 @ refivP 750057.11 alpha/beta Lydrolass fold [Shevanclla frigid...
a|7 ref |¥F 266879.1]1 hydrolase, alphasbeta hydrolase fold family ...
Query 61  CIAPDLIGMGKSDKPDLDYFFDDHVRYLDAFIEALGLEEVVLVIHDWGSALGEFHWAKRNE 120 :I'; S az;}:x::ga&:jgzeE:z;d[gi:::::jfb:;:---
. +APDLIGME 5 KPD+H+Y DHY Y+D FI+ALGLA++VLVIHDWGS +G A+ NP @F  LefiVP 570947.11 alpha/beta hydrolase fold [Shewanella sp. Al ..
Shjct S5 RVAPDLIGMGDSRKEDIEYRLODHVAYMDGE IDALGLDDMY LY IHDWG SV IGMRHARLNE 158 @ ref|vP 129676.1| putative haloalkane dehalogensse [Photobacts...
°|7 ref |2 01221858.1] putative haloalkane dehalogenase [Photobac. ..
cuery 121 ERVEGIARCMEFIRPI--—--FTWDEWPEFARETFCAFRTRADVGRELIIDONAFIEGVLEE- 175 @[ ref|vP 001365757.1| alpha/beta hydrolase fold [Shewanella bal...
+EW +& ME + P B+4++ F+ ETADVE +++4+D N F4+E +LE+ @G  ref|vP 562379.1| alpha/heta hydrolase fold [Shevanella denitr...
Sbjct 159 DRVAAVAFMEALVPPALPMPSYEAMGPQLGPLFRDLRTADVGEKMVLDGNFEVETILPEM 218 | 9F refizr nieorses.)) purative haloalien dehalogenase [Horitell..
°|7 pef [YP 001049534.1] alpha/beta hydrolase fold [Shewanella bal...
Query 176 CVVRPLTEVEMDHYREPFLKPVDREPLWRFPNEIPIAGEPANIVALVEAYMNWLHQSEVE 235 :I'f LellTE SRS L alpha/beta Lydiolase Told [Esychionones L.
v ref|¥YP 00118287%0.1| alpha/beta hydrolase fold [Shewanella put...
\ VVR L+E EM YR FF R P ++P E+PI GEPA AW WL SB+E °|7 pef [YP 001554014.1] alpha/beta hydrolase fold [Shewanella bal...
Shijct 215 GVVRSLSEREMAAYRAPFETROQSRELETLOWEREVEIGGEPARFAEREVLENGEWLMASEIE 278 @[ ref|ZP 01706252.1 alphasbeta hydrolase fold [Shewanella putr...
a|7 ref |¥F 964030.1] alphasbeta hydrolase fold [Shewanella sp. Wi...
Query 236 KLLFWGTPGVLIPPAERARLAESLENCKTVDIGPGLHYLQEDWEDLIGSEIARWLEG 252 :IV ref|YP 510562.1] haloalkene dehalogenase [Jannaschia sp. CCL...
ELLF EG L B L+E++EN + +E H+LQED+P LIE 1% WL °|7 ref [EF 01216824.1| hydrolaze, alpha/beta hydrolase £old faml%...
Shjct 279 KLLFHAEPGALAPKEVVDYLSENVPNLEVREVGAGTHFLOEDHPHLIGQGIRDWLRR 335 ,'7 LefIVE OOL093540.11 - alpha/beta hydtolase fold [#hevenella lod...
[V ref|WP 106032.1| haloalkane dehalogenase [Mesorhizebium loti ...
°|7 b [ AATTOL09.1] CurN [Lynghya majuscula]

a|7 ref [EF 01055470.1] haloalkane dehalogenase [Rosecbacter sp. M...
°|7 ref[ZF 01617455.1] haloalkane dehalogenase [marine gamma prot...
a|7 ref [EF 01582200.1] alpha/beta hydrolase fold [Geobacter lowle...
°|7 ref [P 01911259.1]| alpha/beta hydrolase [Plesiocystis pacific...
oﬁ ref |¥F 001230772.11 alvhasbeta hvdrolase fold [Gecbacter uran...
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dcore E
[Bits) WValue
428 le-118
424 Ge-117
_424 ae-117 B
_4zz le-116
4l le-114
G20 Ge-86 G|
318 3e-85 G|
317 Be-35 G|
317 £e-85
_3l16  9e-85 G|
316 9e-35 G|
315 ze-sa @
315 ze-84 G|
315 2e-34 G|
315 Ge-84 G|
315 Ge-84
314 de-84 G|
314 7e-34 G|
313 Be-84
313 9e-84 G|
313 9e-34 G|
313 1e-33
313 le-83 G|
313 le-83 G|
_3lz 2e-33 G|
512 2e-83 G|
310 7e-83
310 9e-83 G|
G308 Ge-82 G|
307 Be-BZ
306 le-B1 G|
303 ge-Bl G|
303 8e-8l
a03 le-G0
A0z Ze-E0
300 7e-G0
300 He-80
300 e-§0 E




0 Textové vyhledavani

=  ® chybné, nepresné ¢i obecné anotace

= @ synonyma

=  ® velky pocet falesné pozitivnich a falesné negativnich vysledk
a Sekvencni vyhledavani

= @ podminka evolu¢ni pfibuznosti

= @ vétsi naroky na uZivatele

= @ potencialné 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/

o 0O 00000 0D OO0 OO0

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/protein/
http://www.wwpdb.org/
http://www.ncbi.nlm.nih.gov/genome
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durnitbiclogie: Bi941059410¢6

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 predpoveéd struktury, identifikace dulezitych oblasti

= stanoveni vlivu mutace na strukturu a funkci proteinu

= aplikace v biologickém vyzkumu, navrhu IéCiv a biokatalyzatoru




= Obdobi: jaro

= Rozsah: pfednaska 1 hodina/tyden
=  Vyucujici: Mgr. Radka Chaloupkova, Ph.D.
= Osnova:
= strukturné-funkcni vztahy proteinu
= metody exprese a purifikace rekombinantnich proteinu
= metody strukturni a funkéni analyzy proteinu
= racionalni design, semi-racionalni design a fizena evoluce
= priklady vyuZziti proteinového inzenyrstvi
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Molekularnitbiotechnologie Bi7450

= Obdobi: podzim (kazdoroCné)
» Rozsah: prednaska 2 hodiny/tyden, cviCeni 2 hodiny/tyden
» Prednasky: Doc. Prokop, Dr. Dvorak, Dr. Bidmanova
= Cvigeni: Dr. Bidmanova, Dr. Beerens, Dr. St&pankova, Mgr. Buryska, Mgr. Chrast
= Osnova:
= proteinoveé a metabolickeé inzenyrstvi
» molekularni diagnostika a moderni vakciny
= bunécna a genova terapie a regenerativni medicina

= molekularni biotechnologie v primyslu a zemédélstvi




Obdobi: jaro

Rozsah: 4 dvou az pétihodinové exkurze
Vyuéujici: 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)

= Vyudujici: 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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