CG020 Genomika

Prednaska 1
Uvod do bioinformatiky

Jan Hejatko

Funkéni genomika a proteomika rostlin,
Mendelovo centrum genomiky a proteomiky rostlin,
Stfedoevropsky technologicky institut (CEITEC), Masarykova univerzita, Brno
hejatko@sci.muni.cz, www.ceitec.muni.cz

< o VERST,, INVESTICE DO ROZVOJE VZDELAVANI
o Ty o . . ,
¥ o g 2 Tato prezentace je spolufinancovana
* 4 K Vv Q) ’ sz ¢
. MINISTERSTVO SKOLSTVI OP Vzdélavéni %, @% Evropskym socialnim fondem
EVROPSKA UNIE v MLADEZE A TE SHC pro konkurenceschopnost ANA®

a statnim rozpodtem Ceské republiky


mailto:hejatko@sci.muni.cz
http://www.ceitec.muni.cz/

Osnova

= Schéma predmétu
=  Definice
= Role BIOINFORMATIKY v sou¢asném pojeti FUNKCNi GENOMIKY
= Databaze
=  Spektrum ,on-line“ zdroju
=  PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
=  GENOMOVE zdroje

Analytické nastroje
» Vyhledavani homologii
» Vyhledavani sekvencnich motivl, otevienych ctecich ramcu, restrikCnich
mist....
= DalSi www genomoveé nastroje
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Schéma predmetu

O

O
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Kapitola 01

= Uvod do bioinformatiky

Kapitola 02

= |dentifikace genu

Kapitola 03

= Pristupy reverzni genetiky

Kapitola 04

= Pristupy genetiky pfimé
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Schéma predmetu
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Kapitola 05

= Pfistupy funk&ni genomiky

Kapitola 06

= Protein-protein interakce a jejich analyza

Kapitola 07

= Soucasné metody sekvenovani DNA

Kapitola 08

= Strukturni genomika
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Schéma predmetu

o Kapitola 09
= Lokalizace genu a genovych produktt v burice

o Kapitola 10
= Genomika a systémova biologie

o Kapitola 11
= Praktické aspekty funkcni genomiky

o Kapitola 12
= Nastroje systémoveé biologie
= Modelové organismy, PCR a zasady navrhovani primeru
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Literatura

» Zdrojova literatura ke kapitole I:

o Bioinformatics and Functional Genomics,
2009, Jonathan Pevsner, Willey-Blackwell,
Hobocken, New Jersey
http://www.bioinfbook.org/index.php

= Uvod do praktické bioinformatiky, Fatima
Cvrékova, 2006, Academia, Praha

= Plant Functional Genomics, ed. Erich
Grotewold, 2003, Humana Press, Totowa, New

Jersey
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=  Definice
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GENOMIKA-co to je?

= V SirSim pojeti-zkouma STRUKTURU a FUNKCI genomu
| Predpokladem je znalost genomu (sekvenci)-
prace s databazemi
* V uzsim pojeti zkouma FUNKCI jednotlivych genu -
FUNKCNI GENOMIKA

pouziva zejména piistupy REVERZNI GENETIKY
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GENOMIKA-co to je?
role BIOINFORMATIKY ve FUNKCNI GENOMICE

,Reverzne geneticky” pristup
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Osnova

Role BIOINFORMATIKY v sou¢asném pojeti FUNKCNi GENOMIKY
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Bioinformatika

= Definice bioinformatiky (podle NIH védeckého a technologického
konsorcia pro biomedicinské informace)

Vyzkum, vyvoj nebo aplikace vypocéetnich nastroji a pristupu za
ucelem zvysSovani rozvoje vyuziti biologickych, Iékarskych, dat o
chovani nebo zdravi, vcetné téch, které umoznuji takova data
ziskavat, ukladat, organizovat, archivovat, analyzovat nebo
vizualizovat.
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What is bioinformatics?

* Interface of biology and computers

* Analysis of proteins, genes and genomes
using computer algorithms and
computer databases

* Genomics is the analysis of genomes.
The tools of bioinformatics are used to make
sense of the billions of base pairs of DNA
that are sequenced by genomics projects.

J. Pevsner,
http://www.bioinfbook.org/index.php
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Bioinformatika

= Bioinformatika ve funkéni genomice

= Zpracovani a analyza sekvenacnich dat
» |dentifikace referenCnich sekvenci
= |dentifikace genu
= |dentifikace homologu, ortologu a paralogu
= Korelacni analyzy mezi genomy a fenotypy (v€etné Clovéka)

= Zpracovani a analyza transkripénich dat

= Transkripéni profilovani pomoci DNA Cipu nebo next-gen
sekvenovani

= Vyhodnocovani experimentalnich dat a predikce novych
regulaci v pfistupech systémové biologie
» Matematické modelovani genovych regulacnich siti
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sSnova

= Databaze
=  Spektrum ,on-line“ zdroju
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Spektrum on-line zdroju

EMBret Netional Nodes
\ienna Biscenter Aisstria hitps/ fwwan.at.ambinet.om,/
BEN Badgium hitpe/ fwww.be.embaet.ang,/
BinBase Demmark  httpe/,/hichase.diy/
50 Finland bt/ e fi.embnet.srg/
INFORIDGEN France hittps/fwmsw infabiagen. fr/
GEMILSAat Germany  hitp:/faencme.dkfz-heidelberg. de/blounit/
[MBE Gresce http: Sweww.imbb.forth.gr/
HEN Hungary bty fueww. hu embnet.arg/
THCEL Ireland http:f facer.gen,tod e
IMN Tsrael hitp://dapsas welzmann.ac.il,/bed finntml
TEN-ADR Ttaly It bio-wanw.ba. onr.tBO00, BioWWW,/ Bia-WAW. him
CADS,/CAMM Natherands htip:/fwwes.cacs. kun.nl/
Biz Norway hittpe/ fwwie. no.ersbnet. org
it} Paland it/ ww, b, ware, ply
160 Portugal  hitpe/fwwe.ige. gulbenican. i’
GeneBes Russia hitkpe/ fevaw. genebee. meu.su’
CNB-CSIC Spain ity e, £, embeet. arg,
BMC Swedan hitpe/ fwww. embnet.se/
SIB Switzerland  httpe/fwws.ch.enbnet.ong/
SEQNET 114 https/ fwww seqret. dlac.uk/
EMBnet Specialist Nodes
MIPS Germanmy  hitps/ fwww, mips, bicchem.mpg.de)
TCRER Tealy hittpe/ e icgeh, trieste it/
Pharmada Upjehn Sweden hitps! v pricoms)
FHaffmann-La Rache  Switzedand  hitps/ fwww.roche.com
ERT 114 hickpz, e, ebi acuky
HGMP-RC e It e, b, mirc.ac.uk/
Sanger UK hittpz/ e sanoer.ac.uk,
LMBER 174 hittpe e, bininf. man.ac.uk/dbbrowser
EMBoet Associote Modes
IREM Argemtina  hitpeyfsol oL unlp.edwar/embnet
ANGES Australia hitps v angis. su.oeau
CET Crima hittpey e, chil plou.edwon
CIGE Cusha https/, i, cigh.edu.cuy
COFD India https//salarung.embnetorg.ing
SAMBL South Africa https/fwwa. zanki s za
USA Information Providers
MCEL usa hickps, e, ki nbm nif g oy
NLM USA et v, L. riby, vy
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Spektrum on-line zdroju

o EBI http://www.ebi.ac.uk/services

€ a ebiac.uk/service: € | - haplotype > B ¥ N

EMBL-EBI Services Research Training Industry = About us =

Overview | AtoZ  Service teams = Support

Bioinformatics services eepA
. el Ensembl BLAST 3
We IT:BII’\[JHIT\ the"v\:‘orlds. mOS‘[:OmDrE':EnSIVE rangﬁjofdfreely avm.lablle and up;‘to-dzte molercfu!ar datablases. ) UniProt ® Europe PMC
D ped in with our ¢ worldwide, our services let you'share ata, perform complex queries €8 PDBe » Reactorme
and analyse the results in different ways. You can work locally by downloading our data and software, or use 5
. X © ArrayExpress Train online
our web services to access our resources programmatically.
ChEMBL Support
DNA & RNA Gene expression Proteins Bioinformatics training
genes, genomes & variation RNA, protein & r i , families & motifs
expression
Structures Systems Chemical biology
Molecular & cellular structures reactions, interactions & pathways ics &
Guide to resources
Ontologies Literature Other software
taxonomies & controlled Scientific publications & patents cross-domain tools & resources

vocabularies

Programmatic access

EMBL-EBI web services allow you to query our large biological databases programmatically, so that you can develop Service news

data analysis pipelines or integrate public data with your own applications. < l D SR , f
;m DID ' \§ \
Browse EMBL-EBI web services % ki‘zﬂ L)a N \L i/ 2}
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Spektrum on-line zdroju

NCBI http://www.ncbi.nlm.nih.gov/

8 NCBI Resources ¥] How To (¥ My NCBI Sign In

-

< NCBl All Databases

National Center for

Biotechnology Information m

NCBI Home Welcome to NCBI
Resource List (A-Z)

Popular Resourc
The National Center for Biotechnology Information advances science PubMed

All Resources and health by providing access to biomedical and genomic information. g kshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
DNA & RNA Get s P BLAST
et Starte

Domains & Structures Nucleotide
G &E . * Tools: Analyze data using NCBI software Genome

enes Xpression + Downloads: Get NCBI data or software SNP
Genetics & Medicine » How-To's: Learn how to accomplish specific tasks at NCBI T.a>. iy FapSet
Genomes & Maps + Submissions: Submit data to GenBank or other NCBI Gene

databases Protein

Homology

PubChem C )
Literature u ne Chra ames

Proteins NCBI YouTube channel

NCBI Announcen

New version of Geno NL@ME ‘ Books Ganome

available

Sequence Analysis

Taxonomy Learn how to get the most out of NCBI
tools and databases with video tutorials

Training & Tutorials on the NCBI YouTube Channel. m

An integrated, downlc

for viewina and analv .
W1 2 3 4 5 8 7 8 P.ln LI.TS Homala Gene

NCBI's July Newslett:
Bookshelf

B s PuBed st e Ol 6DS

New Microbial BLAS”

Now easier to use an
format and features c ‘ Journals
BLAST services. incli
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Osnova

PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
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Primarni databaze

zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

=  Sekvence v databazich tzv. ,Velké trojky":
EMBL

http://www.ebi.ac.uk/embl/
GenBank,

https://www.ncbi.nlm.nih.gov/
DDBJ,

http://www.ddbj.nig.ac.jp

= denné vzajemna vyména a zalohovani dat
=  velka datova naroCnost (kapacita i software)
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Growth of GenBank
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Growth of GenBank + Whole Genome Shotgun
(1982-November 2008): we reached 0.2 terabases
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J. Pevsner,
http://www.bioinfbook.org/index.php

Base pairs of DNA in GenBank (billions)
Base pairs in GenBank + WGS (billions)
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Growth of GenBank
Aug 2016

Bases Sequences
—— 1 000 000 000 —
1 000 000 000... e —
100 000 000
100 000 000 0...
10 000 000
10 000 000 000
1 000 000 000 1000
100 000 000 100000
10 000 000 10 000
1000 000 1000
1985 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015

: Prosinec 1982 680 338 bp, 606 sekvenci
= Duben 2002 19 x 10° bp, 17 x 10 sekvenci + WGS 692 x 10° bp, 172 768 sekvenci

=  Srpen 2016 218 x 10° bp, 196 x 10° sekvenci + WGS 1,6 102 bp, 360 x 10° sekvenci
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WGS

e
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Shotgun Sequencing e ( — .
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/ Computer e —
Alded e —
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Fig 2: Short fragments of DNA sequence are ordered by overlapping
data to recreate the whole genome sequence

Fig 1: Genomic DNA is fragmented, ligated into viral DNA

and packaged into viral particles to create a library Interactive concepts in biochemistry, Rodney Boyer, Wiley,

2002, http://www.wiley.com//college/boyer/0470003790/
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Arrival of next-generation sequencing:
In two years we have gone from 0.2 terabases to
/1 terabases (71,000 gigabases) (November 2010)

-
ra

10

I 3 papers (Nov. 2008)

Sequencing
I ... (2000)
o ra =% (03] co
Terabases of DNA sequence (Th)

J. Pevsner,
http://www.bioinfbook.org/index.php
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Primarni databaze

zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

8 Proteinové sekvence:

PIR, http://pir.georgetown.edu/
MIPS, http://www.mips.biochem.mpg.de
SWISS-PROT, http://www.expasy.org/sprot/
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Primarni databaze

= Typy sekvenci v primarnich databazich

Standardni nukleotidové sekvence ziskané kvalitnim
sekvencovanim

ESTs (Expressed Sequence Tags)

HGTS (High Throughput Genome Sequencing)

- neanotované ,surové® vysledky sekvenacnich projektl

Referencéni sekvence anotovanych genomu

TPAs (Third Party Annotation)

- sekvence anotované jinymi nez puvodnimi autory
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Primarni databaze

GenBank (NCBI) https://www.ncbi.nlm.nih.gov/

= NCBI

Resources [¥) How To (%]

My NCBI Sign In

—=NCBI

National Center for
Biotechnology Information

All Databases

NCBI Home

Resource List (A-Z)
All Resources
T SRR
Data & Sof_iware
_DNAGRNA
Domains & Structures
Genes & E_xpression _
Genetics & Medicine
Genomes & Maps
Homology
L_Herature _
Proteins
. Sequence Anaysis .
Taxonomy
'I_'raining_& _Tutorials

Variation

Welcome to NCBI

The National Center for Biotechnology Information advances science
and health by providing access to biomedical and genomic information.

About the NCBI | Mission | Organization | Research | RSS Feeds

Get Started

* Tools: Analyze data using NCBI software

e Downloads: Get NCBI data or software

* How-To's: Learn how to accomplish specific tasks at NCBI

* Submissions: Submit data to GenBank or other NCBI
databases

NCBI YouTube channel

Learn how to get the most out of NCBI
tools and databases with video tutorials
on the NCBI YouTube Channel. m

n 1 rg < - &5 &7 8

Popular Resourc
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcen

New version of Geno
available

An integrated, downlc
for viewina and analv

NCBI's July Newslett:
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Primarni databaze

@ = Home - BioProject - NCBI

(4
L4

vowrncbi.nlm.nih.gov/gene/1224316

» | &2 virA two-component VirA-like sensor... x | +

= - ,;,
Gene symbol virA
Gene description  two-component VirA-like sensor kinase
Locus tag pTi_126
Gene type  protein cading
RefSeq status PROVISIONAL
Organism (old-name- b- " Rhizob )
Lineage Bacteria: Proteob - Alpt b biales: Rhizobi - Rhizobi group; complex
~| Genomic context =2
Location: plasmid: Ti
Sequence: NC_002377.1 (145694..148183)
NC_002377.1
[1ez447 ) {15195
s A — wivet
wink aind
~ Genomic regions, transcripts, and products %[z
Genomic Sequence  NC_002377 ~ Go to reference sequence details
Go to nucleotide Graphics FASTA  GenBank
NC_002377.1: 145K..149K (3.2Kbp)~ | Find on Sequence: Q- I < AT A Tools - | ¥ Configure 2 7 -
145,400 [145,600 [145,800 [146 K 148,200 [148,400 (145,600 148,800 [47 K [147,200 (147,400 147,600 [147,800 [145 K 148,200 [148.400
| I
[penes |
vird
f___im __eon _wen s S e | 7 won  om 1R 110 100 .00 T 1%en e |17m  Tmem 1,0 2R _2im  om_cwem Z
HP_059797.1 | =N J
NP_059797. 1: two-component VirA-ike sensor kinase \
total range: NC_002377.1 (145,604, 148, 153)
total length: 2,430
strand: plus
protein product length: 823
Links & Tools
GenBank View: NC_002377.1 (145,694..148,183), NP 0597
—3 FASTA View: NC_002377.1 (145,694..148,183), NP_05979;
BLAST Genomic: NC 002377, 1 (145,694...148,183)
| Biblicqraphy | Gsphicsl View: MNP 058787.1 =

BLAST Protein: NP_059797.1
ELINK Results: NP_059797.1

4
Related articles o ruwmea

1. Sequence analysis of the Vi

octopine Ti plasmid pTi15955.

20 fam, A rabeerilim

2. The virA promoter is a host i in

3. G of the virA locus of a

B, etal JExp Bot, 2000 Jun. PMID 10948245
Turk SC, et al. Mol Microbiol, 1993 Mar. PMID 8469115,

regulator and host range

4. Analysis of the complete nuclectide sequence of the

virB operon. Thompson DV, et al. Nucleic Acids Res, 1988 May 25. PMID 2837739,

GeneRIFs: Gene References Into Functions whats a GeneriF?

Submit: Mew GeneRIF  Correction

Leroux B, ef al EMBO J, 1987 Apr. PMID 3595559,

[® Windows Media

[¢] Kalendai

| |29 Googie
Bibliography

General protein info
Reference sequences

Related sequences

Links
BioProjects
Conserved Domains
Full text in PMC
Genome
Nucleotide
Protein

Protein Clusters
PublMed
RefSeq Proteins
Taxonomy

General information
About Gene

FAQ

FTP site

Help

My NCBI help

NCBI Handbook
Statistics

Related sites
BLAST
Genome
BioProject
Genomic Biology
GEQ
HomoloGene
Map Viewer
OMIM

Probe

RefSeq
UniGene
UniSTS

Feedback
Contact Help Desk
Submit Correction
Submit GeneRIF

P A R~

m
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Primarni databaze

%‘ 22 Home - BioProject - NCBI + | = vir two-component Vira-like sensor... x | 4+ o8

wwnchi.nlm.nih.gov/gene/1224316

| |24~ Google Pl B~

3 NC_002377.1: 145K.148K (2.9Kbp)~ | ‘| @ | - | + ATe
D0 (145,400 145,600 (145,800 |146 K  [146,200 (146,400 [146,600 (146,800 |147 K  [147,200 [147,400 (147,600 |1
[

X

Genes

w02 NP_059797.1 \

N NP_I059797.1: Ctvxz)cz)—;:;mporzent \g;A-Iikessegs;))r kinase T T e00 ol - |,
L total range: NC._| 77.1 (145,694..148,1 U ¥ ¥ Y ¥ U ¥ =
|_-NP 0537371 total length: 2,490 e —
strand: plus
protein product length: 829

Links & Tools
> GenBank View: NC 002377.1 (145,694..148,183), NP_0597
FASTA View: NC 002377.1 (145,694..148,183), NP_059797

BLAST Genomic: NC 002377.1 (145,694..148,183)
Graphical View: NP_059797.1
BLAST Protein: NP_059797.1
BLINK Results: NP_059797.1

~ Bibliography

Related articles in PubMed
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Primarni databaze

; ‘e o = Nu cleotide

Entraz PubMad Nudieotice Protain & o me Stuptire PMC Taxonomy Hooks

Senrch |Nuclenl|de .ﬂ Claar |

Previewndex History Clipboard Details
Get Subsequence Features I

[ 1: NC 003

LOCOE @ 2450 bp CHA linear BECT 25-DEC-2003
DEFINITICH q Ti

ium tumefaciens extrachrom plasmid Ti, complete sequence.

ACCECSION  HC REGLS 504 140103
VERSICH NC_Dd3377.1 @
EEYWORDE :

ECTRCE {Rhizohium radichacter)

Lnks

j=ns

teria; Rhizobiales;
up; Agrobacterium.

chrammeider B., Hoovkaas,P.J. and

Farrand, 2. K.

TITLE Cotopine-type Ti plasmid seguence

JOURMAL  Unpublished

REFERENCE 2 (bases 1 to 24%0)

AITTHORE Zhu,J., Cger,P.H., Echramm=ijer,B., Heovkaas P.J., Farrand,E.E. and
Winans E.C.

TITLE Direct Eubmission

JOURNAL  Submictad (D7-MAR-2000) Microbiclegy, Cornell University, Wing
Hall, Ithaca, NY 14852, UsSh

COMMENT FROVIEIONAL REFEE]: This record has not yet been subject to final
HCBI review. The refersnce sequence was derived from AF242081.
FEATUREE Location/fualifiers
zource 1..2490

Jorganisne”hgrobacterium tumefaciens”
Jmol_type="gencmic DHA"
Jdb_xref="taxan:3CE"
Jplasmid="Ti"
Jfnote="extrachromosomal
actopine-type”

gene l..2490
Jgene-Tvirh”
Jidb_xrefe"Gen=I0:123431E"

CDE 1..24890
Joenesvich®

/notes"two-component regulater of vir regulen: Vird iz a
cransmembrane histidine kinase®

Joodon_startel
ftranal_table=11
Spreduct="virh"
/protein_id="HP 0C9
Jdb_xref="G1:1055C5141
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Primarni databaze

ftranalation="MNGRYCFTRQDFETEAKPWEILALI VARMIFAFMAVASHWODNAT
TOAILEQLEE INADEAELCRCVLRAHTGTVANYRPLI ERLEALRENLEDLEQLFROEH
IVEEENARQLLRQLEVSLNCADARVARFEACNVELDELACFTRALEE LPSKASTIOT
LEEPTELAEMMLOFLROPEPATEFEISLELERL)KQRELOEAPVRILAREGPIILELL
POVEDLVNHIQ TS DTAETAEMLORECLEVY SLKNVEERCARIFLGEREVELOLYIITL
WVYRLEEETDWLARRLDYEEL IKEIGVCFEGERAT TEERAQARLRT IQRFFOADT CALAL
VDHDREWAVET FEAKHFEFUWDDEVLEEIVERTEADERATVFRIIEEKKIVHLFLET P
GLEILLAHESTDKLIAVCELGYOEYRPRPCOGEICLLELATACLCHY IDVRRECTECD
VLARRLEHAQRLEAVG TLAGGIAHEFNNILGEILGHAELAQNEVERTEVTREYIDYIT
ESGDRAMLIIDDILTLERKQERN I KPFEVEELVTELAFLLRHALPFNIELEFRFOOMD
EVIEGEPLELQQVLINICKNAEQAMT ANGQ IDITTEQAFLEVEK T LAHGYHPPED YV
LEIENNGEEIPEAVLFHIFEFFFT TRARNGET SLELASVHGHIEAFAGY IDVEET VGH
GTRFDIYLPPEEKEPVNPDEFFGRNEAPRGHGELI VALVEFDDLLREAYECETAALGYE
PYGFRTFNEIRDWISKGHEACL VMY DOASLPELIEPNE VDL VLKTAET I TGEHDLEMT
LEREDVTRDLY LFKPISERTHRHATILTEIET™
ORIGIN

=

atgascggaa gatattocacs gacgoggoag gattttaaga caggogogaa goctebggtot

&1 atattggooco ttatocghtgeo tgoaatgatt tbogogtbca tggoggthge gtockggoag
121 gacaatgoga ctaccoagge aatcotoago caactacgat cgattaacgo ogacagogoo
181 toactgoage gogatghbact cogogokcac acgggoacog bggogaacta cogocooakt
241 atctococaggeo tgggagotot goggaagaat chtggaagatkt bgaagoaatt atbtagacaa
301 totcatabtg taagtgagag caatgobgot caactgobac gocagotaga ageghcecota
151 aatkoggotg acgoggoggt ogoogootbt ggtgogosaa atgtacgockt goaagabteg
421 ctggocagth tocactogtge ttbgagoagt cttocaggaa aagoctcaac cgatcagact
481 ttagsasaac caacagaatt ggotagoatg atgotocaat btottoggoa Accaagooog
S4l gotattbtoak bogagatcag cobtgaacka gagaggotoc aasaacaacg cggtotbgat
E0]1 gaagotooog tgogoatact tgoacgbgaa ggtococatta bcttatogot ttegocacag
E51 gtgasagato tggtgascat gattoagacy totgacacog cagaasatbgo ggagatgobg
721 cagogogagt gtttggaggt ctatagotig aaaaatgbag aggagoggag cgoacgtato
781 tttotbggge cogottoagt gogbtotttge ctctacaboa toacottagh ctataggoba
B4l cgrasasaaa cogattggbt agogoggegt ttagattacy sagagotaat caaagagats
201 ggagtatgtt ttgaaggtga ggoggocacc acghogtoog cgoaagobge acttogtakbt
951 attoagogot EoEtbgatgs ogatacgtge goghtagoto tagtggacca tgacogbaga
1021 tgggctgbcg aaacattogg tgogaaacac cocaaaaccty btgbgggacga cagogtgckta
1081 cgogaaatag totchbogtac caaagoggac gaacgggoga cggtattoog caktocatateog
1141 tcogamamasa togtacatkt geoctotogaa abtcoaggte bobogatack ackggokcac
1201 aaatccacag ataaactaat tgoggtbtgt tcactgggth accaaagota btocgoockoga
1261 ectbtgoraag gogaaatteoa gobtotbgaa cbogocacog cotgoototy bcactatakbs
1321 gatgttogge gtmagoagac cgaatgogac getttggoca gacgakttgga goatgogoaa
1381 cgocotbtgagg cagtbggtac acttgooggo ggaatagocac atgaattbaa taacatktkg
1441 ggotoaatoo togggoacgc agaattagoa caaaactogyg tgbotogaac atotgtoaco
1501 cgaagatata ttgactatat cattbcgtoa ggogacagag coatgotoat babocgatcag
1561 atcktgacge bgagocgasa acaggagogo atgatcaage catttagbgt otoagageokbt
1621 grtgaccgaaa togotooobt gobtacghatg gototboogo casacatoga gobtagetbs
1681 agatttgatc sastgoageag cgbgatogaa ggasgeccge btgaactbca acaggtacta
1741 attaacatct goaagaatge ttoocaagos atgactgoas atggtoasaat cgacatoabs
1801 atcagocaag cthtbtbtacs agbtaagaaa attotggogeo atggtgtbab gooacceggo
1861 gactatgkto btoctatctat tagogacaat ggtggaggoa ttocogagge tgbgbtaces
1521 cacatbttty sacoottobt tacgacacgs gotogoaacy gtggaacggg totoggoott
1281 gotetocbgege atggbcatat cagogogttt gogggbtaca togacgtbtag btoaackght
2041 gggoatggga cgogotbitga catttatobc cotoogtott ctaaggaacc ogtaaatcooa
2101 gacagbttth toggoogossa taaggoacog cgtggassacy gggagattgh gooactbght
2161 gagoocogaty acctoctgog ggaggogtat gaagacaaga bogoogokok aggatabgag
2221 coggtoggtt ttoghacchbt taatgaaatt cgogattgga tttcaaaagg caatgaagos
2281 gatctggbca tggtogacca agogbckckt cotgaagate aasgtockaa ttoogtggat
2141 ttagtgokca agacogocokc catcatcatt ggoggaasty atctcaaaatb gacootbtca
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What I1s an accession nhumber?

An accession number is label that used to identify a sequence. It is a string of letters
and/or numbers that corresponds to a molecular sequence.

Examples (all for retinol-binding protein, RBP4).

X02775 GenBank genomic DNA sequence
NT_030059 Genomic contig DNA
Rs7079946 dbSNP (single nucleotide polymorphism)
N91759.1 An expressed sequence tag (1 of 170) RNA
NM_ 006744 RefSeq DNA sequence (from a transcript)
NP 007635 RefSeq protein
AAC02945 GenBank protein Protein
Q28369 SwissProt protein
1KT7 Protein Data Bank structure record R
Http://wv&w.bioinfbook.org/index.php
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NCBI’s important RefSeq project:
best representative sequences

RefSeq (accessible via the main page of NCBI)
provides an expertly curated accession number that
corresponds to the most stable, agreed-upon “reference”
version of a sequence.

RefSeq identifiers include the following formats:

Complete genome NC _######
Complete chromosome NC_######
Genomic contig NT _#HH####
MRNA (DNA format) NM_#H#### e.g. NM_006744
Protein NP_###### e.g. NP_006735

J. Pevsner,
http://www.bioinfbook.org/index.php
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RefSeq

w £ virA two-component VirA-like sensor ki... | 4+

&

w.ncbinlm.nihgov/gene/L137480 c
Mo-componem VirA-like sensor Kinase

Al A B-

See more... -

+~ NCBI Reference Sequences (RefSeq)

»
.

= Genome Annotation

The following sections contain reference sequences that belong to a specific genome build. Explain

Reference assembly

Genomic

1. NC_003065.3

Range 180831..183332
Download =~ GenBank, FASTA, Sequence Viewer (Graphics)

mRNA and Protein(s)

1. NP 396486.1 two component sensor kinase [Agrobacterium tumefaciens str. C58]

UniProtKB/Swiss-Prot | P18540
Conserved Domains (3) summary

I

cd00075 HATPase_c: Histidine kinase-like ATPases; This family includes several
Location:580 — 694 ATP-binding proteins for example: histidine kinase, DNA gyrase B, topoisomerases,
Blast Score: 202 heat shock protein HSP90, phytochrome-like ATPases and DNA mismatch repair
proteins
cd00082 HisKA; Histidine Kinase A (dimerization/phosphoacceptor) domain; Histidine Kinase
Location:466 — 530 A dimers are formed through parallel association of 2 domains creating 4-helix
Blast Score: 144  bundles; usually these domains contain a conserved His residue and are activated
via ...

PRK13837 PRK13837; two-component VirA-like sensor Kinase; Provisional
Location:14 — 833
Blast Score: 2044

~ Related Sequences 2| (?

[€) Kalendéi - Osobni sl.. | ["a " Dorucené posta - M. 20_2012_Lesson
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NCBI’'s RefSeq project: many accession number
formats for genomic, mMRNA, protein sequences

Evropskym socialnim fondem

Accession Molecule Method Note
AC 123456 Genomic Mixed Alternate complete genomic
AP 123456 Protein Mixed Protein products; alternate
NC 123456 Genomic Mixed Complete genomic molecules
NG 123456 Genomic Mixed Incomplete genomic regions
NM_ 123456 MRNA Mixed Transcript products; mRNA
NM_ 123456789 MRNA Mixed Transcript products; 9-digit
NP_123456 Protein Mixed Protein products;
NP_123456789 Protein Curation Protein products; 9-digit
NR_ 123456 RNA Mixed Non-coding transcripts
NT_ 123456 Genomic Automated Genomic assemblies
NW_ 123456 Genomic Automated Genomic assemblies
NZ ABCD12345678 Genomic Automated Whole genome shotgun data
XM 123456 MRNA Automated Transcript products
XP_123456 Protein Automated Protein products
XR_ 123456 RNA Automated Transcript products
YP_123456 Protein Auto. & Curated Protein products
ZP 12345678 Protein Automated Protein products . Pevsner,
http://www.bioinfbook.org/index.php
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Primarni databaze

‘= Home - BioProject - NCBI | 2 virA two-component VirA-like sensor... x | 4 o8

m.nih.gov/gene/1224316 & | | *F- Google Al A B-

3 NC_002377.1: 145K.148K (2.9Kbp)~ | ‘| @ = | - | + ATe
h0 (145,400 (145,600 (145,800 [146 K  |146,200 146,400 [146,600 |146,800 |147 K [147,200 147,400 |147,600 |1
[

X

Genes

w02 NP_059797.1 \

| I ooyt Al NP NI DI

‘ total range: NC_ i ,694..148, —————+— v ———+ r
- total length: 2,490 S ————
strand: plus

protein product length: 829
Links & Tools

[ GenBank View: NC 002377.1 (145,694..148,183), NP 0597

FASTA View: NC 002377.1 (145,694..148,183), NP_059797
BLAST Genomic: NC 002377.1 (145,694..148,183)
Graphical View: NP_059797.1
BLAST Protein: NP_059797.1
I;LINK Results: NP_059797.1

~ Bibliography

Related articles in PubMed

1l BN (Il @ . e
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Primarni databaze

Wi £5 Home - BioProject - NCBI

x | 2 virA two-component VirA-like sensor... = | & Agrobacterium tumefaciens plasmid ..

w.nebi.nlm.nih.gov/nuccore/NC

Zreport=fastatfrom=1¢ &ito=148183

Display Settings: ] FASTA

0 Showing 2.49kb region from base 145694 to 148183.

Pl A B-

Send: (v] - -
Change region shown A

¢

- Google

" Whole sequence

Agrobacterium tumefaciens plasmid Ti, complete sequence

NCBI Reference Sequence: NC_002377.1
GenBank  Graphics

>gi|10955016:145694-148183 Rgrobacterium tumefaciens plasmid Ti, complete sequence

ATGAACGGAAGATATTCACCGACGCGGCAGGATTTTAAGACAGGCGCGAAGCCTTGGTCTATATTGGCCC
TTATCGTTGCTGCAATGATTTTCGCGTTCATGGCGGTTGCGTCCTGGCAGGACARTGCGACTACCCAGGT
AATCCTICAGCCAACTACGATCGATTRACGCCGACAGCGCCTCACTGCAGCECGATETACTCCGCGCTCAC
ACGGGCACCGTGGCGAACTACCGCCCCATTATCTCCAGGCTGGGAGCTCTGCGGAAGRAATCTGGAAGATT
TGARGCAATTATTTAGACAATCTCATATTGTARGTGAGAGCAATGCTGCTCAACTGCTACGCCAGCTAGA
AGTGTCTCTARATTCGGCTGACGCGGCGGTCGCCGCCTTTGGTGCGCARAATGTACGCCTGCARGATTCG
CTGGCCAGTITTCACTCGTGCTTTGAGCAGTCTTCCAGGARRARGCCTCAACCGATCAGACTITAGARRRAC
CRACRGAATTGGCTAGCATGATGCTCCAATTTCTTCGGCAACCAAGCCCGGCTATTTCATTCGAGATCAG
CCTTIGRACTAGAGAGGCTCCRARRACARCGCGGTCTTGATGAAGCTCCCGTGCGCATACTIGCACGTGRA
GGTCCCATTATCTTATCGCTTTTGCCACAGGTGARAGATCTGGTGRAACATGATTCAGACGTCTGACACCG
CRGRRRATTGCGGRGATGCTGCAGCGCGAGTGTTTGGAGGTCTATAGCTTGRRRAATGTAGAGGAGCGGAG
CGCACGTATCTTTCTTGGGTCCGCTTCAGTGGGTCTTTGCCTCTACATCATCACCTTAGTCTATAGGCTA
CGCRRRARARCCGATTGGTTAGCGCGGCGTTTAGATTACGAAGAGCTAATCAAAGAGATCGGAGTATGTT
TTGRAGGTGAGGCGGCCACCACGTCGTCCGCGCAAGCTGCACTTCGTATTATTCAGCGCTTCTTTGATGE
CGATRACGTGCGCGTTAGCTCTAGTGGACCATGACCGTAGATGGGCTGTCGARACATTCGGTGCGARRCAC
CCARRACCTGTGTGGGACGACAGCGTGCTACGCGAAATAGTCTCTCGTACCARAAGCGGACGAACGGGCGA
CGGTATTCCGCATCATATCGTCGRARARAATCGTACATTTGCCTCTCGRRAATTCCAGGTCTCTCGATACT
ACTGGCTCACAAATCCACAGATARACTAATTGCGGTTTGTTCACTGGGT TACCARAGCTATCGCCCTCGA
CCTTGCCAAGGCGARATTCAGCTTCTTGARACTCGCCACCGCCTGCCTCTGTCACTATATCGATGTTCGGE
GTARGCAGACCGAATGCGACGTITTTGGCCAGACGATTGGAGCATGCGCAACGCCTTIGAGGCAGTTGGTAC
ACTTGCCGGCGGRAATAGCACATGAATTTAATAACATTTTGGGCTCAATCCTCGGGCACGCAGARTTAGCA
CRRARRACTCGGTGTCTCGAACATCTGTICACCCGRAGATATATTGACTATATCATTTCGTCAGGCGACAGAG
CCATGCTCATTATCGATCAGATCTTGACGCTGAGCCGRRARACAGGAGCGCATGATCAAGCCATTTAGTGT
CTCAGAGCTITGTGACCGARATCGCTCCCTTGCTACGTATGGCTCTTCCGCCARACATCGAGCTTAGTITTIC
AGATTTGATCARATGCAGAGCGTGATCGARAGGAAGCCCGCTTGARACTTCRAACAGGTACTAATTAACATCT
GCRRGRATGCTTCCCRARGCCATGACTGCARATGGTCRARAATCGRCATCATCATCAGCCRAGCTTTTTTACC
AGTTARGRARRTTCTGGCGCATGGTGTTATGCCACCTGGCGACTATGTTCTCCTATCTATTAGCGACARAT
GGTGGAGGCATTCCCGAGGCTGTGTTACCCCACATTTTTGRAACCCTTCTTTACGACACGAGCTCGCRACG
GTGGRACGGGTCTCGGCCTTGCTTCTGTGCATGGTCATATCAGCGCGTTTGCGGGTTACATCGACGTTAG
TTCRACTGTTGGGCATGGGACGCGCTTTGACATTTATCTCCCTCCGTCTTCTARAGGAACCCGTRARTCCA
GACAGTTTTTTCGGCCGCAATAAGGCACCGCGTGGARACGGGGAGATTGTGGCACTTGTTGAGCCCGATG
ACCTCCTGCGGGAGGCGTATGAAGACAAGATCGCCGCTCTAGGATATGAGCCGGTCGGTTTTCGTACCTT
TRAATGRARATTCGCGATTGGATTTCARARGGCAATGAAGCCGATCTGGTCATGGTCGACCARAGCGTCTCTT
CCTGRAGATCRARAGTCCTRATTCCGTGGATTTAGTGCTCAAGACCGCCTCCATCATCATTGGCGGARATG
ATCTCARRAATGACCCTITCAAGGGAGGATGTGACCAGGGACCTTTATCTTCCGAAGCCGATATCGTCCAG
RRACTATGGCGCATGCAATCCTAACCAARATCAAGACGTAG

@ Selected region

from: 145694  to: 148183

Update View
Customize view hd
Analyze this sequence >
Run BLAST
Pick Primers

m

Highlight Sequence Features

Find in this Sequence

Related information &
BioProject

Full text in PMC

Gene

Genome

Identical GenBank Sequence

Protein

Protein Clusters
PubMed

PubMed (Weighted)

Taxonomy

Recent activity _
Turn Off Clear

Agrobacterium tumefaciens plasmid Ti,

complete sequence Nucleotide

virA [Agrobacterium tumefaciens]
Gene

virA [Agrobacterium tumefaciens str. C58]
Gene
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Sekundarni databaze

= Databaze funkénich nebo strukturnich motiva ziskanych
srovnavanim primarnich dat (sekvenci)

o PROSITE, http://www.expasy.org/prosite/

FROSITE

Proteomics tools

Site Map

'ih ExPASy Home page

Search | PROSITE e Col clear

pr @ ScanProsite

This program allows te scan a protein seq (either from Swiss-Protor TITEMBL or provided by the user) for the occurrence of patterns and profiles stored in the PROSITE database, or to
search protein databases with a user-entered pattern [Reference / Download ps_scan, the standalone version]. The program PRATT can be used to generate your own patterns. You may either:

« enter a PROSITE accession number or pattern to search the Swiss-Prot TrTEMBL and/ar PDB databases with a pattem, OR
» cnter a sequence or a Swiss-Prot TrEMBL accession number to scan the sequence with all patterns, profiles and rules in PROSITE, OR
« fill in both fields to find all occurrences of a pattem or profile in & sequence.

Scan a protein for PROSITE matches Search Swiss-Prot with a PROSITE entry
Enter a Swiss-Prot TTEMBL accession number (AC) (for example POS130) or a sequence E_ntcr a PROSITE accession number ifor example PS01253). or type your pattern in PROSITE

identifier (ID) (for example NOTC_DROME, ora PDB identifier, or paste your own protein | | format:

sequence in the box below: (leave this box hlank to scan a sequence with the entire PROSITE database)
MMVEY TELV ASRPIVVFCVLAFLVVVFECIWIENWRTTTE & Al
NLVKEVASFTECLATELVEET ENLGKFTYAKTNLET 1 |

RVIDSY I THNDTGFTEIRTQIAPLLEVAYETILOVEQYS
SLMPEYLARENTEVAVE ANSSENE! TWYTQTV ! L

JLTGRLNGNS TRSQELOVTHTON FQAAQENNYT TAFVET and specify your search limits:
e LaeEDNETLIQEVVELYEREGLYV S LEFFVKTLTEVINEL
LHCEEL TMWTEDGTVLVREGELADCFFISNGS ICFGRES + The P Swiss-Prot 7 TrEMBL [~ TrEMBLnew [ PDB databases
WS L#EDC T PENCES SGYEVEL KALAY QAFCSVIEVEGVEL w| | Clear

(¥om may alsn specify a protein in the bax to the loit)
F including splice variants
+ The following tax:

and specify which motifs to use:

separate multiple taixa with a semicalon, e.g. Homo sapéens; Drosophila. Mot

PDB.)

+ Sequences with at Ic:stl hits
* Atmost | 1000 = | matches

Scan ¥ pattems ¥ profiles [ miles [User Manual] i¥ou may also specify a FROSITE entry in the
bax to the right)
I Exclude pattems with

Your e-mail [op[ionﬂ]]:l (ol send results by c-mail) Advanced options: [ FASTA output I retrieve complete sequences

allow at mosfll X sequence characters to match a conserved position in the pattem

high probability of cocurrence

[ plain text output match modclgreedy. averlaps, no includes j {for patierms, see help)

| no j (1o test a pattern, see help)

randomize dats E

START THE scAN | Reser |
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Sekundarni databaze

= Databaze funkénich nebo strukturnich motiva ziskanych
srovnavanim primarnich dat (sekvenci)

o PROSITE, http://www.expasy.org/prosite/

=PROCO0003 PSOO0O3 SULFATION Tyrosine sulfation site [rule] [Warning: rule with a high probability of ecourrence].
5§71 - ESE nkeeast¥eteisns

=PROCO0004 PSOO004 CAMP _PHOSPHO_SITE cAMP- and cGMP-dependent protein kinase phosphorylation site [pattern] [Warning: pattern with a high probability of occuwrence].

Td4 - T4T HR¥T
414 - B1T ERrE

=PDOCAOO0S PROOOOS PKC_PHOSPHO_SITE Protein kinase C phosphorylation site [pattemn] [Warning: pattern with a high probability of cccurrence].

148 - 150 EsR
1ed - la6 Tgh
171 - 1731 BeK
219 - 221 EkK
360 - 371 TR
480 - 481 Egk
E13 - E1E EgR
LBt - BT EiR
&02 - £04 TgkK
652 - BG4 TdK
Tl& - T1B EpR
726 - TR EpK
T - 748 TeK
T4 - TIE EsR
454 - BSE EcK
4ed - B&EE SR
4gd - B7D Ee=R
921 - 5231 EpK
857 - 55% EvR
960 - 5&82 Tgh
974 - 57E TsK
957 - 535 ErK
100z - 1004 Tgk
101 - 1020 GSgi
1031 - 1033 TgR
1119 - 1121 SkR
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Sekundarni databaze

primarnich dat (sekvenci)

=PROCSO109 PS30109 HIS_KIN Histidine kinase domain [profile].

402 - E71 HNASHDIRGALASMEGLIDICRCGVERSSDVDTTLHNOVMWVCAKDLVALLNEVLOMEEIESS
EMOLVEEDFHLEKLLEDVIDF YHPVAMEK VDA VLD PHD g s v EKFENVRGOEGRLEQILN
HLVEMAVEFTVD - - GHIAVRAWADTpgsnasvrlasypkgrakEvksmfcknkeesatye
teisnsirnnanTHEFVFEVDDTGEG I FMENRESVFENY W) VREt AQSH]ETGLALEIVY
SLVRLMGGEIRI TDKAMG=kSTCFQFEVLLTT

=PDOCSOL10 PSS0110 RESPONSE_REGULATORY Eesponse regulatory domain [profile].

987 - 108t RVLVVICNFIEREY MTG[\L[\J'H'“JE:‘.-E'JC'DSGLEMLFL‘F‘I‘EGLthee:]g.— 'dk.lpE‘EY
IFMDCMPEMDGYEATREI Rk vak EYGVRTPI L AVEGHD - -

Graphical summary of hits (fava applet)

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim

o PROSITE, http://www.expasy.org/prosite/

98 hits with 12 PROSITE entries

Clck on |bems 1o see @ desoriplion. Drag the bwo rad cursoes bo salact @ zoom reglon. About Pnﬂsl
= E
LI L L L N R N N RN RN R EEEEREE R

f )
[ 1

1l H

i | s | wares | Cone | wevw

* X %
s *
* *
* 5
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Databaze funkcénich

nebo

strukturnich
srovnavanim primarnich dat (sekvenci)

Sekundarni databaze

motivi  ziskanych

PRINTS, http://www.bioinf.man.ac.uk/dbbrowser/PRINTS/

PRINTS is a compendium of protein fingerprints. A fingemprint is a group of conserved motifs used to characterise a protein family: its diagnostic power is refined by iterative scanning of a
SWISS-PROTTrEMBL composite. Usually the motifs do not overlap, but are separated along a sequence, though they may be configuous in 3D-space. Fingerprints can encode protein folds and
functionalities more flexibly and powerfully than can single matifs, full diagnostic patency deriving from the mutuﬂl context provided by motif neighbours. References

New:

| SPRINT - Search PRINTS-S (relational PRINTS)
|2 LrePRINTS - Search PRINTS' automatic supplement

|2 InterPro - Search the i ated InterPro family daiabase

Direct PRINTS access:

v accession number
v PRINTS code
v database code
v teot
v sequence
dy title
By number of motifs
By author
By query language

[& IG [& IG [&[&[& & &

PRINTS search:

[& Search PRINTS with NEW FingerPRINTScan

& FPScan

| GRAPHScan

[& MULScan

| FingerPRINT Scan binaries and source are available: contact scordisi@ bicinf.man.ac.uk

* X %
s *
* *
* 5

***
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Sekundarni databaze

o TRANSFAC http://www.gene-regulation.com/

b
. TSrTT TRANSFAC Saccharomyces Module 0.1

‘ T SjMARt DB X The S/MMAFR. ransaction database (Felease 2.1)

Scaffold/Matrix Attached Region transaction Database

e 2 RANSFAC The TRANSFAC Database (Release 5.0)

I The Gar

[ Research

[ Service & Technology Transfer
[ News & Public Relations

» Bininfonmatics
» The team
» Publications L .
» Prmojects l 'Ial ! tEl'IJ al LI Qk Q This database is no longer available on this server. You can access it on
— e WS P UMEL Bruwser i Inttpifurene seneresnlation.de
» Tools
» Links
The database of physiological systems, organs and cell types
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browse [ INKS
BETA TEST new features
BE TA mimCIF fles

Current Holdings

19623 Structures

Last Update: 30-Dec-2002
PDB Statistics

L

o3 g
I;‘- g
,-W Rt -?3“
Y 5 Pl

Y

b
Maolecule of the Month:
Cytochrome o

A
{
R
T

The Pratein ata Bank (FDE) is
operated by Butgers, The State
University of Mew Jersey ; the San
[riego Supercornputer Center at the
University of California, San Diego;
and the Mational Institute of Standards
and Technology —- three members of
the Research Collaboratory for
Structural Bioinformatics (RCSEY. The
FLE is supported by funds from the
Mational Science Foundation, the
Departrient of Enetrgy, and two units of
the Mational Institutes of Health: the

Search the Archive @

Strukturalni databa

o PDB http://www.rcsb.org/pdb/

DEPOSIT data
DOWNL OAD files

»

%
Help

)
()
[
m
Il
=]
=
=
=
ix]

T
=
=
3
|5

Welcame to the PDE, the single worldwide repositary for the Lid wou find what vou
processing and distribution of 3-D biological macromolecular wanted?
structure data.

ABOUT PDE | DAT A& UNIFORMITY | RECENT FEATURES | USER GUIDES |
FILE FORMATS | EDUCATION | STRUCTURAL GENOMICS | PUBLICATIONS |
SOFTW ARE

PDE Mirrors
Enter a PDB ID or keyword

Query Tutorial ~Ehagme Bockirar 3 riror
e
| Find a structure i San Diego Supercomputer
Cantar™

D querny by PDB id onhy D match exact ward

remowve sequence homologues Butgera Univeraity”
Hational Inatitute of

Searchlite kevword search form with examples Standards snd Technaology®

SsarchFialds customizable search form

) . ~ Cambridgs Cry atallographic
Statis Ssarch find entries awaiting release

Data Centra, LK

Hational Uniwersity of

News Complete Hews  pobd Archive Singapors
Hennml sttar Subacrbe Zraaka Uniweraity, Japan
23.Dec-2002 Uni veraidade Federsl de

Minas Gerais, Eradl

Happy, Holidays from the PDB! The FDB m”s;lsr?'i . :‘9 N
1 ; i x rick Cantar for

staft wish to extend our best wishes to the Malscular Wedicine,

cornrounity for a happy holiday season and Garmany
a wondexful new yearl
OTHER SITES
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Strukturalni databaze

o PDB http://www.rcsb.org/pdb/

Structure Explorer - [P5Y

-1t -

EPich Structure Explorer - 1P5Y

PROTEIN DATA BANK

tures Of Host Range Controlling Regions Of The Capsids Of Canine and Feline Parvovirases and Mutants

Clagsification Viras/Viral Protein

K Mol_Id: 1; Molecule: Coat Protein Vp2: Chain: A; Fragment: Sequence Database Residues 190-737; Engineered: Yes; Mutation: Yes
X-ray Diffraction

The Str

) View Structure

View Structure
w0 play

Structural Neighbors
Geome Y

" ] a SQ g
Sequence Details

Explore
Searchlite SearchFields

http:/fwww resh.ore/pdb/epi/explore. cgi? job=graphics:pdbld=1P3Y jpage=pid=1 73561064349 344& bio= | &opt=show&size =300 12/29/2003
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Strukturalni databaze

o PDB http://www.rcsb.org/pdb/

Pekarova et al., Plant Journal (2011)
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Osnova

=  GENOMOVE zdroje
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Genomove zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

mﬂ & OMIM - Online Mendelian Inheritanc. |mLong—vangesequen(eanemb\ymw |%Gen5&£ﬂpr&mnrswle Guide - NCBI |.Human(Humu sapiens) Genorne Bro... x | +
€ > genome.ucsc.edu/cgi-binfhg Gateway <] ~ whole genome shotgune sequencing P A EB-
Genom Genome Browser  Tool Downlo: About Ut
Human (Homo sapiens) Browser y
The UCSC Genome Browser was created by the Genome Bi ics Group of UC Santa Cruz
Software Copyright ic) The Regents of the University of Califonia. All rights reserved.
clade genome assembly position search term
Mammal ~ Human ~ Feb.2009 (GRCh37/hg19) ~ chr21:33,031,597-33,041,570 ‘ enter position. gene symbol or search terms

Click here to reset the browser user interface settings to their defaults.

| racksearch | [ add customiracks | [ wack hubs | [ configure racks and display |

T —— E
Add your own custom tracks

Human Genome Browser — hg19 assembly (sequences)

The February 2009 human reference sequence (GRCh37) was produced by the Genome Reference Consortium. For more information about this assembly, see GRCh37 in the NCBI Assembly database.

Sample position queries

A genome position can be specified by the accession number of a sequenced genomic clone, an mRNA or EST or STS marker, a chromosomal coordinate range, or keywords from the GenBank description of an mRNA.
The following list shows examples of valid position queries for the human genome. See the User's Guide for more information.

Request: Genome Browser Response:

chr7 Displays all of chromosome 7

chrUn_gl000212 Displays all of the unplaced contig gl000212 I
20p13 Displays region for band p13 on chr 20

chr3:1-1000000 Displays first million bases of chr 3, counting from p-arm telomere

chr3:1000000+2000 Displays a region of chr3 that spans 2000 bases, starting with position 1000000 Homo sapiens

{Graphic courtesy of CESE)
RH18061,RH80175 Displays region between genome landmarks, such as the STS markers RH18061 and RH80175, or chromosome bands 15q11 to 1513, or SNPs rs1042522 and rs1800370. This syntax may also be

15q11;15q13 used for other range queries, such as between uniquely determined ESTs, mRNAs, refSegs, etc.
1s1042522;rs1800370

D16S3046 Displays region around STS marker D16S3046 from the Genethon/Marshfield maps. Includes 100,000 bases on each side as well
AA205474 Displays region of EST with GenBank accession AA205474 in BRCA1 cancer gene on chr 17

AC008101 Displays region of clone with GenBank accessien AC008101

AF083811 Displays region of mMRNA with GenBank accession number AF083811

PRNP Displays region of genome with HUGO Gene Nomenclature Committee identifier PRNP

NM_017414 Displays the region of genome with RefSeq identifier NM_017414

NP_059110 Displays the region of genome with protein accession number NP_059110

pseudogene mRNA Lists transcribed pseudogenes, but not cDNAs

homeobox caudal Lists mMRNASs for caudal homeobox genes
zinc finger Lists many zinc finger mRNAs
kruppel zinc finger Lists only kruppel-like zinc fingers
huntington Lists candidate genes associated with Huntington's disease
Zzahler Lists mMRNAs deposited by scientist named Zahler
Evans,J.E. Lists mMRNAs deposited by co-author J.E. Evans

x Nejit: WGS
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http://genome.ucsc.edu/cgi-bin/hgGateway

Genomove zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

WJ § OMIM - Online Mendelian Inheritanc.. | (@ Long-range sequence assembly in w... | % Genes & Expression - Site Guide - NCBI |. Hurnan chil1:5,246,696-5,248,301 - U... x | +

€ > genome.uesc.edu/c

whole genome shotgune sequencing Al & B-

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move zoom out

chrt15,246/696.5,248,301 1,606 bp_ | enierposiion. gene symbol orsearch terms

enrtt (p1s.a) [

scate B | { retz
chrir: | s.z46.508] 5,245,998 5,247, 088]  S.247.106] 5,247,208l 5,247,308 5,247,480 5,247,580 5,247,508 5,247,700l 5,247.508 5,247,900] 5,245,000 5,245,100 5,245,200l 5,248,300
LSS Genes (Ref3ea, UniFrat, CCDE, Rfam, tRUAs & Cawparat ive denomics)

ree

Rerseq cenes

]

Hunan wRHRs fraw SenBank
Human nRNAS

Hunan ESTs That Have Bsen Spliced
sp1iced E5Ts,

100 _ HIKETAS Mark {Often Found Near Ackive Reswlatory Elements) on 7 11 lines from ENCODE
Lawered HskaTAC

]

Di2ita) ONAZE] HUpSrSEA=it v ity CIUSTEns From ENCODE
Dhase Clusters

Teansce it ion Factor chir-seq cron Encooe

|| mn Facror onre T ———————————
4 Placental Mannal Basewise EEITE
Mamna) cons
o -
i -

iorments or 45 vertehrates
I

HF 135) Found in >= 1% of Samples

Fensating Elenents by Repeathiasier

Click on a feature for details. Click or drag in the base position frack to zoom in. Click side bars for track options. Drag side bars or labels up or
‘down to reorder tracks. Drag tracks left or right to new position

[ rack search | [ defaulttracks | [ defauttorder | [ hide all | [ add custom tracks | [ track hubs | [ configure | [ reverse | [ resize |

Use drop-down controls below and press refresh to alter tracks displayed.

Tracks with lots of items will automatically be displayed in more compact modes.

- | Mapping and Sequencing Tracks

% o Chromosome Band STS Markers ®FISH Clones  Recomb Rate gzgsﬁgDE
hide [+ hide || hide [~ hide || [hiEeml=]
EO%NCO DE Map Contigs Assembly GRC Map Contigs Gap Publications
Thide =] hide |+ hide [+ hide |+ hide. hide |+
e gﬁss’"ﬂ GC Percent SRCTalch  hg1sDif GRC Incident
,—m l—m hide [~ idel=] hide [~ hide |~

Hi Seq Depth Wiki Track 3% BU ORChID 3% Mapability Short Match Restr Enzymes

hide . hide: j hide. j hide: j hide j hide: j

- | Phenotype and Disease Associations

® GAD View DECIPHER OMIM AV SNPs OMIM Genes OMIM Pheno Loci COSMIC
hide j hide: j hide. j hide: j hide j hide j

GWAS —1scp © RGD Human QTL ® RED RatarL MOl Mouse

galdog e hide |- hide [+

GeneReviews

2L hide [+ -

!
F
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http://genome.ucsc.edu/cgi-bin/hgGateway

Genomove zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

W % OMIM - Online Mendelian Inheritanc... |Q Long-range sequence assembly in w... = | 2 Genes & Expression - Site Guide - NCBI |.Human Gene HBB (ucO01mae1) Desc... x | +

P - whole genome shotgune sequencing

1mac.l&hgg_pro 18thgg_chroms= chrl18thgg_start= &ihgg_end=5248301 &thgg_type=knownGenedidb=

€ genome.ucsc.edu/cgi-bin/hgGene?hgg_gene=

Downloa Data About U

Human Gene HBB (uc001mae.1) Description and Page Index

I

Description: Homo sapiens hemoglobin, beta (HBB), mRNA.

RefSeq Summary (NM_000518): The alpha (HBA) and beta (HBB) loci determine the structure of the 2 types of polypeptide chains in adult hemoglobin, Hb A. The normal adult hemoglobin tetramer consists of two alpha chains and two beta chains. Mutant beta
globin causes sickle cell anemia. Absence of beta chain causes beta-zero-thalassemia. Reduced amounts of detectable beta globin causes beta-plus-thalassemia. The order of the genes in the beta-globin cluster is 5-epsilon -- gamma-G -- gamma-A -- delta --
beta--3'. [provided by RefSeq, Jul 2008]. Publication Note: This RefSeq record includes a subset of the publications that are available for this gene. Please see the Gene record to access additional publications. ##RefSeq-Attributes-START## —
Transcript_exon_combination_evidence :: V004971, BU659180.1 [EC0O:0000332] #4#RefSeq-Attributes-END##
Transcription Chromosome: chr11 Strand: - Size: 1606 Start: 5246695 End: 5248301 Exon Count: 3
Coding Size: 1,424 Start: 5,246,827 End: 5,248,251 Exon Count: 3

LEREALGEY @I Sequence and Links | UniProtKB Comments | Genetic Associations | CTD Microarray
RNA Structure| Protein Structure Other Species GO Annotations mRNA Descriptions | Pathways
|Other Names ‘GeneRevwews Medel Information Methods
Data last updated: 2011-12-21

=] Sequence and Links to Tools and Databases

| Genomic Sequence (chr11:5,246,696-5,248,301) mRNA (may differ from genome) |Protein (147 aa)
l/ Gene Sorter |Genome Browser |Protein FASTA | VisiGene Table Schema|BioGPS
CGAP Ensembl Entrez Gene  |ExonPrimer GeneCards | GeneNetwork
Gepis Tissue |H-INV HGNC HPRD Jackson Lab | MOPED
OMIM PubMed Reactome Stanford SOURCE | Treefam UniProtkB
Wikipedia

=] comments and Description Text from UniProtKB

ID: HBB_ HUMAN

DESCRIPTION: RecName: Full=Hemoglobin subunit beta; AltName: Full=Beta-globin; AltName: Full=Hemoglobin beta chain; Contains: RecName: Full=L\/\-hemorphin-7;

FUNCTION: Involved in oxygen transport from the lung to the various peripheral tissues

FUNCTION: LVV-hemorphin-7 potentiates the activity of bradykinin, causing a decrease in blood pressure.

SUBUNIT: Heterotetramer of two alpha chains and two beta chains in adult hemoglobin A (HbA).

INTERACTION: P69905:HBA2; NbExp=19; IntAct=EBI-715554, EBI-714680;

TISSUE SPECIFICITY: Red blood cells.

PTM: Glucose reacts non-enzymatically with the N-terminus of the beta chain to form a stable ketoamine linkage. This takes place slowly and continuously throughout the 120-day life span of the red blood cell. The rate of glycation is increased in patients with
diabetes mellitus.

PTM: S-nitrosylated; a nitric oxide group is first bound to Fe(2+) and then transferred to Cys-94 to allow capture of O(2)

PTM: Acetylated on Lys-60, Lys-83 and Lys-145 upon aspirin exposure. PubMed: 16916647 reports the identification of HBB acetylated on Lys-145 in the cytosolic fraction of HelLa cells. This may have resulted from contamination of the sample.

MASS SPECTROMETRY: Mass=1310; Method=FAB; Range=33-42; Source=PubMed:1575724;

DISEASE: Defects in HBB may be a cause of Heinz body anemias (HEIBAN) [MIM:140700]. This is a form of non-spherocytic hemolytic anemia of Dacie type 1. After splenectomy, which has little benefit, basophilic inclusions called Heinz bodies are demonstrable
in the erythrocytes. Before splenectomy, diffuse or punctate basophilia may be evident. Most of these cases are probably instances of hemoglobinopathy. The hemoglobin demonstrates heat |ability. Heinz bodies are observed also with the lvemark syndrome
(asplenia with cardiovascular anomalies) and with glutathione peroxidase deficiency.

DISEASE: Defects in HBB are the cause of beta-thalassemia (B-THAL) [MIM:604131]. A form of thalassemia. Thalassemias are common monogenic diseases occurring mostly in Mediterranean and Southeast Asian populations. The hallmark of beta-thalassemia
is an imbalance in globin-chain production in the adult HbA molecule. Absence of beta chain causes beta(0)-thalassemia, while reduced amounts of detectable beta globin causes beta(+)-thalassemia. In the severe forms of beta-thalassemia, the excess alpha
globin chains accumulate in the developing erythroid precursors in the marrow. Their deposition leads to a vast increase in erythroid apoptosis that in tumn causes ineffective erythropoiesis and severe microcytic hypochromic anemia. Clinically, beta-thalassemia is
divided into thalassemia major which is transfusion dependent, thalassemia intermedia (of intermediate severity), and thalassemia minor that is asymptomatic.

DISEASE: Defects in HBB are the cause of sickle cell anemia (SKCA) [MIM:603903]; also known as sickle cell disease. Sickle cell anemia is characterized by abnormally shaped red cells resulting in chronic anemia and periodic episodes of pain, serious infections
and damage to vital organs. Normal red blood cells are round and flexible and flow easily through blood vessels, but in sickle cell anemia, the abnormal hemaglobin (called Hb S) causes red blood cells to become stiff. They are C-shaped and resembles a sickle
These stiffer red blood cells can led to microvascular occlusion thus cutting off the blood supply to nearby tissues. =
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http://genome.ucsc.edu/cgi-bin/hgGateway

Genomove zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

j § OMIM - Online Mendelian Inheritanc... * | @ Long-range sequence assembly in w. | £2 Genes & Expression - Site Guide - NCEI |. Genomic Sequence Near Gene x|+

id=2965572291

€ |3 @ genome.ucscedu/cgi-bin/hgeThgs 001mae.1 Bic=chrl18&l=524669568r=5248301 &o=known Gene&itable=knownGene | ™ - whole genome shotgune sequencing Pl @/ B-

Genomes Genome Browser  Tools s Downlo:

Genomic Sequence Near Gene

Get Genomic Sequence Near Gene
Note: if you would prefer to get DNA for more than one feature of this frack at a time, try the Table Browser using the output format sequence.
Sequence Retrieval Region Options:

romoter/Upstream by 1000  bases

' UTR Exons
ntrons
] Downstream by 1000  bases
© One FASTA record per gene
One FASTA record per region (exon, intron, etc.) with 0 extra bases upstream (5') and 0 extra downstream (3')
[7] Split UTR and CDS parts of an exon into separate FASTA records
Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, they may be truncated in order to avoid extending past the edge of the chromosome.

Sequence Formatting Options:

© Exons in upper case, everything else in lower case.
© CDS in upper case, UTR in lower case.
o All upper case.
All lower case.
sk repeats: @ to lower case © to N
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http://genome.ucsc.edu/cgi-bin/hgGateway

Genomove zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

Hﬂﬁw % OMIM - Online Mendelian Inheritanc.. |Q Long-range sequence assembly inwa. |8 Genes & Expression - Site Guide - NCBI ~

hitp:/fgenomeuc..erisubmit=submit % | +

€ @ genome.ucsciedu/egi-bin/hgcthgs 9819=htcDnaNearGene: )1 mae.1 Btc= chrl18ll= 52466956r=5248301 Elo=knownGenedthgS hgs 08thgs )6thgSeq.itrExon5=onétbool: c whole genome shotgune sequencing Pl B~

>»hgl9 knownGene uc00lmae.l range=chrll:5246696-5249301 5'pad=0 3'pad=0 strand=- repeatMasking=ncne w
ggaacttgaatcaaggaaatgattttaaaacgcagtattcttagtggact
agaggaaaaaaataatctgagccaagtagaagaccttttecectectace
cctactttctaagtcacagaggetttttgttcccccagacactettgeag
attagtccaggcagaaacagttagatgtccccagttaacctectatttga
caccactgattaccccattgatagtcacactttgggtigtaagtgacttt
ttatttatttgtatttttgactgcattaagaggtctctagttttttatct
cttgttteccaaaacctaataagtaactaatgcacagageacattgattt
gtatttattctatttttagacataatttattagcatgcatgagcaaatta
agaaaaacaacaacaaatgaatgcatatatatgtatatgtatgtgtgtat
atatacacacatatatatatatattttttcttttcttaccagaaggtttt
aatccaaataaggagaagatatgcttagaaccgaggtagagttttcatce
attctgtcctgtaagtattitgeatattctygagacgcaggaagagatce
atctacatatcccaaagctgaattatggtagacaaaacteticcactitt
agtgcatcaacttcttatttgtgtaataagaaaattgggaaaacgatctt
caatatgcttaccaagctgtgattccaaatattacgtaaatacacttgca
aaggaggatgtttttagtagcaatttgtactgatggtatggggccaagag
atatatcttagagggagggctgagggtttgaagtccaactcctaagecag
tgccagaagagccaaggacaggtacggetgtcatcacttagacctcacee
tgtggagccacaccctagggttggocaatctactcccaggageagggagy
gcaggagecagggctgggcataaaagtcagggcagagecatetattgett
ACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCARACAGACACC
ATGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGG
CAAGGTGRACGTGGATGRAGTTGGTGGTGAGGCCCTGGGCAGgttggtat
caaggttacaagacaggtttaaggagaccaatagaaactgggcatgtgga
gacagagaagactcttgggtttctgataggcactgactctctetgectat
tggtctattttcccacccttagGlTECTGGTGGTCTACCCTTGGACCCAG
AGGTTCTTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGGG
CRACCCTAAGGTGRAGGCTCATGGCAAGAAAGTGCTCGGTGCCTTTAGTG
ATGGCCTGGCTCACCTGGACRACCTCARAGGGCACCTTTGCCACACTGAGT
GAGCTGCACTGTGACRAGCTGCACGTGGATCCTGAGAACTTCAGGgtgag
tctatgggacgcttgatgttttcttteccecttcttttctatggttaagtt
catgtcataggaaggggataagtaacagggtacagtttagaatgggaaac
agacgaatgattgcatcagtgtggaagtctcaggategtittagtitett
ttatttgctgttcataacaattgttttcttttgtttaattettgetttct
ttttttttcttctecgcaatttttactattatacttaatgecttaacatt
gtgtataacaaaaggaaatatctctgagatacattaagtaacttaaaaaa
aaactttacacagtctgcctagtacattactatttggaatatatgtgtge
ttatttgcatattcataatctccctactttattttcttttatttttaatt
gatacataatcattatacatatttatgggttaaagtgtaatgtittaata
tgtgtacacatattgaccaaatcagggtaatttigcatttgtaatittaa
aaaatgctttcttcttttaatatacttttttgtttatcttatttctaata
ctttcectaatctctttotttcagggcaataatgatacaatgtatcatyc
ctctttgcaccattctaaagaataacagtgataatttctgggttaaggca
atagcaatatctctgcatataaatatttctgcatataaattgtaactgat
gtaagaggtttcatattgctaatagcagctacaatccagcotaccattcty
cttttattttatggttgggataaggctggattattctgagtccaagetag
gccettttgctaatcatgttcatacetettatcttecteccacagCTCCT
GGGCARACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCARAGAATTCA
CCCCACCAGTGCAGGCTGCCTATCAGARAGTGGTGGCTGGTGTGGCTAAT
GCCCTGGCCCACARGTATCACTRAGCTCGCTTTCTTGCTGTCCAATTTCT Z
x  Najit WGS & Dalii 4 Predchozi &7 Zvjraznit [7] Rozlitovat velikost
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Genomoveé zdroje

The Arabidopsis Information Resource (TAIR) http://www.arabidopsis.org

m £ OMIM - Online Mendelian Inheritanc... ] 2 TAIR - Home Page

€ @ v arabidopsis.org

-
k" tair Home Help Contact AboutUs Login/Register

Search Browse Tools Portals Download Submit

c
Gene [*]|  search
News ABRC Stocks

The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biology data for the model higher plant Arabidopsis thaliana . Data available from TAIR includes
the complete genome sequence along with gene structure, gene product information,
metabolism, gene expression, DNA and seed stocks, genome maps, genetic and physical
markers, publications, and information about the Arabidopsis research community. Gene product
function data is updated every two weeks from the latest published research literature and
community data submissions. Gene structures are updated 1-2 times per year using
computational and manual methods as well as community submissions of new and updated
genes. TAIR also provides extensive linkouts from our data pages to other Arabidopsis resources.

The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,
preserves and distributes seed and DNA resources of Arabidopsis thaliana and related species.
Stock information and ordering for the ABRC are fully integrated into TAIR.

CarneGle  TAIRis located at the Carnegie Institution for Science Department of Plant .
Science  Biology and funded by the National Science Foundation with additional @:
support from TAIR sponsors. oo

Updates on TAIR funding are available here.

to try our new online submission form
and submit the molecular function (e.g. protein kinase), biological
process (e.g. seed development), localization (e.g. p/lasma membrane)
or interacting partner of your favorite gene

Breaking News
Subscribe to news feed

& Follow our Twitter feed
[Kj Join our Facebook group

2012 MASC Report Now
Available

[uly 11, 2012]

Please check out the latest
report from the Multinational
Arabidopsis Steering
Committee.

New Protein Chip and Cell
Cultures at ABRC

[May 9, 2012]

A new protein chip
(AtProteinChip 2) developed
by M. Snyder and S.P. Dinesh-
Kumar, is now available. Cell
line PSB-D (CCL84840),
donated by Geert De Jaeger
and derived from MM2d
developed by M. Menges and J
Murray, is also available. These
stocks can be found using the
ABRC catalog

Share Your Education
Resources [February 1, 2012]
Do you teach an undergraduate
Lab using Arabidopsis? Can
you imagine your research
project on Arabidopsis
illustrating an important
scientific concept? Contribute to
moving Arabidopsis from the
bench to the classroom!

GOA i At TAIR
[January 25, 2012]
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http://www.arabidopsis.org/

Genomove zdroje

L
\\’ ta"r Home Help Contact About Us Login

Search Download

Browse Tools Stocks Portals

The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biclogy data for the model higher plant Arabidopsis thaliana. Data available from TAIR includes
the complete genome sequence along with gene structure, gene product information, metabolism,
gene expression, DNA and seed stocks, genome maps, genetic and physical markers,
publications, and information about the Arabidopsis research community. Gene product function
data is updated every two weeks from the latest published research literature and community data
submissions. Gene structures are updated 1-2 times per year using computational and manual
methods as well as community submissions of new and updated genes. TAIR alsc provides
extensive linkouts from our data pages to other Arabidopsis resources.

The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,
preserves and distributes seed and DNA resources of Arabidopsis thaliana and related species
Stock information and ordering for the ABRC are fully integrated into TAIR.

The NEW arabidopsis.org

We've added new dropdown headers and left navigation bars and reorganized our web pages
to make it easier to locate information and resources in TAIR. Please contact us if you
experience any problems with our new site.

7

i -
“Ftair

ComBact  Aboo Us  Login

G b Search

The Arabidopsis Information Resource Breaking News

45PE Presentations

TAIR, The Arabidopsis Information Resource, http://www.arabidopsis.org

I Gene - ]

Submit

Breaking News

Data Updates Suspended
[October 19, 20086]

Some TAIR data updates,
including loading of new ABRC
stocks, will be suspended from
QOct 20-Nov 17 while we move
our servers.

New Phenotype Search
Option

[October 15, 2006]

Search for genes,
germplasms, and
polymorphisms using
associated phenotype, and see
improved phenotype data
display in results and detail
pages

ASPB Presentations

[August 15, 20086]

Following heavy demand, the
TAIR workshop presentations
given at the ASPB meeting in
Boston have been made
available from the TAIR website
for download
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Analytické nastroje

Vyhledavani homologii
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Analyticke nastroje

Globalni vs. lokalni pfifazeni

Globalni pFiFazeni
SLAV-=-=-—=—==~ APATNIK------- PIQNYR-I------ AKSETQRYMVIE
SLAVYTYIEFVRANAPATNIKSECVRAAPIQNYRRVEHVRATAKSETQRYMVIE

Lokalni pFifazeni
SLAVYTYIEFVRANAPATNIKSECVRAAPIQNYRRVEHVRATAKSETQRYMVIE

Cvrékova, Uvod do praktické bioinformatiky

. Globalni prifazeni pouze u sekvenci, které jsou si podobné a
podobné délky (za cenu vnaseni mezer do jedné nebo obou
sekvenci)

= Globalni pfifazeni se pouziva predevSim v pripadé

mnohacetného pfifazovani (CLUSTALW, viz dale)

. Lokalni prirazeni umozni identifikaci a srovnani i v pfipadé
porovnavani pouze usek( sekvenci s vyznamnou mirou
podobnosti, napf. i pfi zaméné poradi proteinovych domeén
béhem evoluce
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Analyticke nastroje

Volba spravného typu pfifazeni pomoci bodového diagramu (dotplot)

Sekvence X ATTGATCGGTCTTGCACTGA

Sekvence Y ATTGCTCGGTATTGCTCTGA L ,
filtrace diagonal
‘ kratSich nez 3
_—

{\r'rm'rcsc'rcﬁ CACTGA| X

éTTG&TLbbTLTTM_RCm X ATTGATCGGTCTTGCACTGA| X

T r—
g
5

Y : N

Cvrékova, Uvod do praktické bioinformatiky

. vyneseni sekvenci proti sobé
. identifikace shody v okné o dané velikosti (napf. 2 bp)
" ,2odfiltrovani“ diagonal o délce mensi nez je mezni hodnota
(threshold)
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Analyticke nastroje

priklady srovnani sekvenci pomoci bodového diagramu

e o, Se— I g, S— R o, SE—

A A

\ N
N\ ¥

B C D

Cvrékova, Uvod do praktické bioinformatiky

. globalné Ize srovnavat pouze sekvence A, B

ostatni sekvence prosly béhem evoluce zaménou domén a je
nutné je porovnavat lokalné

bodovy diagram Ize ziskat pomoci srovnavani programem
BLAST?2 (viz dale)
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Analyticke nastroje

o BLAST http://ncbi.nim.nih.gov/BLAST/

NCB[ nucleotide-nucleotide BLAS l

Hucleotide

Translations Retrieve results for an RIG
r‘
Al bl o LyS
acaccatecat cattatecate ategttbtgg gegeatgtbtyg tgbggkbteca
gegkbattaat
el |Ataattaatt tatteocacat gagatatgat atgatatact atgtattttt
tgtttttttt
ttatttgtaa acctttaata taacaagaac tacaaaaaat gaaaa
Het subsequence From: | Ta: |
Chmﬂdﬂﬂﬁe[ﬂI 5#]
el B AST! Efmesetquery TResaral
.

N L]
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BLAST

Basic Local Alignment Search Tool

= Velikost vyhledavaciho slova (word size): 10-11 bp, resp. 2-3 aa
. Primarni podobnosti (seed matches)
. RozSifovani oblasti homologie doprava i doleva
= Hodnoceni homologie pomoci matice PAM (Point Accepted Mutation) nebo
BLOSUM (BLOcks Substitution Matrix)
.. . Matlce PAM 250 .
= Zobrazeni vysledku ¢ 1
T =211 13
P =31 0 6
& -2/ 1 1 1 2
& =31 B =1 1 5§
NEIEE hod 4ru G-A D 4lvo-10 1|z«
af thofsro e L BCE At AHA,
S Srah e hodnota piru G-G B
GOOI‘—U‘ B =500 0 -1-1-201 0 0 410 3 &
Cl0j0j0O]1 W 5|-1-z-1-323-2-12 08 0|6
I =2i=1 0 =2 =1 =§|=2 =} = =} |=} =} =2} 2 B
L =Gi=3 =2 =3 =2 =4|=-3 -4 -3 =2|=2 =} =R| 4 2 &
, . ) ¥ -2l-1 0 -1 0o-df|-2 -2 =F =2[=2 -2 2|2 & 2 4
Cvrckova, Uvod do praktické bioinformatiky F —%|-3-1-5 -4 5|4 6 5 5|-F 4 5|0 1 ¢ -1)8
b D=3 -3 -5 -3 52 < ~ N[0 4 ~&|-2 -1 -1 -2|7 10
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BLAST

Basic Local Alignment Search Tool

E= expectancy

] »gi|5016088 |ref|NM 001101, 2| value actin, beta (ACTE), mRNA
Length = 1793

[

ds..5=1213 E=0.0

Score = 1110 bits (560) ,(Bxpect = 0.0

Identities = 965/1100 (87%

Strand = Flus / Flus om0
QOuery: 156 ggoctetggeatgbtgoaaggeeggatttgeeggagacgatgetececcgegees 215

|||IIII|||||III|||||IIII|||||III|||II|||||III|||||III o5 1500

Shjct: 101 gtecgacaacggocteocggocatghbgoaaggocggettogogggegacgatgeoccoccogggee 160

Query: 216 gkeotteocecatcgattgtgggacgteoeceogtecaccagggtgtgatggbteggeatgggecag 2753

Shijet: 161 gteottococctocatogbggggogococcaggocaccagggegtgatggtgggoatgggteag 220

A L S .

Querny: 276 aaggactegtacgbtgggtgatgaggeogoagageocaageogtggtatoccteocaccotgaagtac 335

Shijet: 221 aaggattecctatgbgggogacgaggoccagagoaagagaggocatocctecaccotgaagtas 280

A I R —

Query: 336 ceocattgagocacggtatecgbtgaccaactgggacgatabtggagaagatectggoaccacace 3895

Shjet: 281 ecececatcgagocacggeategtcaccaactgggacgacatggagaaaatetggeaccacace 340

- -expect -vromein K Ertrryreret==eranci se stejnou

nebo rl-;L;A;l;J;lil;l;ll-'Jl_-‘lllﬂVKUIl'III_Vl_.l\'IIIl_ elké databéZi
slozené z-aeheehyeh-selerenor

3 vysledek udava frakci totoznych a u proteint i podobnych pozic,
pfip. pocet vloZzenych mezer
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Primarni databaze

%‘ 22 Home - BioProject - NCBI + | = vir two-component Vira-like sensor... x | 4+ o8

wwnchi.nlm.nih.gov/gene/1224316

| |24~ Google Pl B~

3 NC_002377.1: 145K.148K (2.9Kbp)~ | ‘| @ | - | + ATe

D0 (145,400 145,600 (145,800 |146 K  [146,200 (146,400 [146,600 (146,800 |147 K  [147,200 [147,400 (147,600 |1
[

X

T T T T T T T T T T

Genes i
02| NP_059797.1 I
N NP_I059797.1: Ctvxz)cz)—;:;mporzent \g;A-Iikessegs;))r kinase T T e00 ol - |,
L total range: NC._| 77.1 (145,694..148,1 U ¥ ¥ Y ¥ U ¥ =
|_-NP 0537371 total length: 2,490 e —
strand: plus
protein product length: 829
Links & Tools

GenBank View: NC 002377.1 (145,694..148,183), NP 0597
FASTA View: NC 002377.1 (145,694..148,183), NP_059797
BLAST Genomic: NC 002377.1 (145,694..148,183)
Graphical View: NP_059797.1
BLAST Protein: NP_059797.1

>BLINK Results: NP_059797.1

|
~ Bibliography

Related articles in PubMed

1l BN (Il @ . e

* X %
* *
* *
* *
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BLAST

Basic Local Alignment Search Tool

M = vitA two-component VirA-like sensor... | 2 virA two-component VirA-like sensor... | <5 BLNK x| + o o o

16119781

<]

< BLINK

ncbinlm.nih.gov/sutils/blink.cgi?pid

Home  Taxonomy Report  Multiple Alignment Blast Help

Pre-computed BLAST results for: gi|16119781|ref|[NP_396486.1 two component sensor Kinase [Agrobacterium tumefaciens str. C58] L
Matching gis: 15163423:20141871:1019660;

Total (score > 100) : 147086 hits in 146754 proteins in 6309 species

Selected: 147086 hits in 146754 proteins in 6309 species Filter: Min Score: 100 |
Other views (Reports): | Taxonomy report | | Multiple Alignment || Blast |

Reset all filters

) ]
‘ P Choose Display Options 4

1203 | Archaea |138285 | Bacteria F Metazoa |1349 | Fungi |554 |Plants EViruseS 5676 | The Others reset selection

Results: 1 - 100 Next Page Last
% hits _ reset selection

833 aa
blink F"'"r"'""r"”":"""r""l’""’ﬂ"""ﬂ""""l-"' SCORE ACCESSION Length Protein Description
e ————— e — Conserved Domain Database hits
* = = = 4166 ARK90927 833 two component sensor kinase [Agrobacterium tumefaciens str. C58]
+ 4166 P18540 833 RecName: Full=Wide host range virA protein; Short=WHR virA
* 4166 AAAT9282 833 virA [Plasmid pTiCb8]
L = = = 4159 NP_053380 833 hypothetical protein pTi-SAKURA pl42 [Agrobacterium tumefaciens]
+* 4159 BAABTT65 833 tiorfl40 [Agrobacterium tumefaciens]
* 4153 AAA91590 833 virA [Plasmid Ti]
* = = = 4153 gi|737127 833 virA protein
* 4153 CAA34777 833 81.3 kDa protein [Agrobacterium tumefaciens]
+ 3800 CAA35780 829 virA [Agrobacterium rhizogenes]
+ - - = 3718 gil227240 869 virA gene
+ 3148 AAABB643 829 virA [Plasmid Ti]
i ‘< Dorucena posta - M... |['[E C6020_2012 Lesson, 4 Microsoft Exc
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BLAST

Specializované verze

V soucasnosti existuje cela fad specializovanych verzi programu BLAST

vyhledavani podle zdroje (organismu) sekvenci, napf. znamych genomu
mikroorganismu

. BLASTP
. vyhledavani podobnosti k proteinu v databazi proteinovych
sekvenci
. BLASTN
. vyhledavani podobnosti k nukleotidové sekvenci v databazi

nukleotidovych sekvenci

. dalsi varianty jako napf. MEGABLAST pro identifikaci
totoznych nebo velice podobnych sekvenci (vyhledava
dlouhé podobné useky nukl. sekvenci)

. BLASTX
. vyhledavani  podobnosti k proteinu v databazi
nukleotidovych sekvenci pfeloZzenych do sekvence aa
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BLAST

Specializované verze

V soucasnosti existuje cela fad specializovanych verzi programu BLAST

. TBLASTN

. vyhledavani k sekvenci nukleotidi pfeloZzené do sekvence
aa v databazi protein(

. TBLASTX

. vyhledavani k sekvenci nukleotidi pfelozené do sekvence
aa v databazi nukleotidovych sekvenci pfelozenych do
sekvence aa
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BLAST

Specializované verze

V soucCasnosti existuje cela rad specializovanych verzi programu BLAST

. PSI-BLAST (Position-Specific Iterated BLAST)

. Prvnim krokem je standardni BLAST, pfi kterém PSI-
BLAST identifikuje skupinu podobnych sekvenci s E
hodnotou lepSi nez minimalni hodnota (standardné 0,005)

. PSI-BLAST vytvafi pro kazdé pfifazeni tzv. PSSM (position
specific substitution matrix)

. PSSM matice zohlednuje vyskyt jedné aminokyseliny ve
stejné pozici se zvySenou frekvenci u sekvenci
identifikovanych jako podobné v prvnim kole pomoci
BLAST, coz muze znamenat funkéni konzervovanost
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BLAST

Specializované verze

V soucasnosti existuje cela rada specializovanych verzi programu BLAST

. PHI-BLAST (Pattern-Hit Initiated BLAST)

. UrCen k identifikaci specifické sekvence, napf. motivu
(pattern) v sekvenci podobnych proteinovych sekvenci

. Sekvenci motivu je tfeba vlozit pomoci specialniho syntaxu
. [LVIMF] znamena bud Leu, Val, lle, Met nebo Phe
. - je oddélovnik (neznamena nic)
. X(5) znamena 5 jakychkoliv aminokyselin
. X(3, 5) znamena 3 az 5 jakychkoliv aminokyselin
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BLAST

Specializované verze

Priklad vyhledavani pomoci PHI-BLAST

>gi|4758958 |ref |[NP_004148.1| Human cAMP-dependent protein kinase
MEHIQI PPGLTELLOGYTVEVLROOPPDILVEFAVEY FTRELREARAPASVLPAATPROSLGHPPPEPGEPDR
VADAKGDSESEEDEDLEVEPVEPSRENRRVEVCAETYNPDEEEEDTD PRV IHPKTDEQRCRLOEACKD ILLE
FWNLDOEQLSOVLDAMPER IVKADEHV IDOQGDDGDNEFYV IERGTYD ILVTEDNQTREVGOYDNRGSEGELA
LMYNTPRAATIVATSEGSLWGLDRVTEFRRI IVENNARKKREMFESF IESVPLLESLEVSERMEIVDVIGER
IYRKDGERI ITOGERKADSEY I TESGEVS ILIRSRTESNEDGCENQEVE TARCHEGOYFGELALVTNEKPRAAS
AYAVGDVECLVMDVOAFERLLGPCMD IMERN I SHYEEQLVEMEGS SVDLGNLGD

[LIVMF] -G-E-x- [GAS] - [LIVM] -x (5,11} -R- [STAQ] -A-3x- [LIVMA] -x- [STACV] .
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Osnova

|
u
|
|
: Vyhledavani sekvenénich motivu, otevienych ¢&tecich ramcd,
restrikCnich mist....
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Analyticke nastroje
o Biology Workbench http://workbench.sdsc.edu/

"
.
- i
.:.rth'
w
¥

Potein Tools I ST ST e ER I | Alignment Tools || Structure Tools (Alpha)

[ selet AL Deseect Al | Njam [ BATEr | Add ][

BIL2SEQ || BL2SEQX || BLASTH

(Vew | Downiond
BLASTX || TBLASTX || FASTA mm SSEARCH m

CLUS TALWPROF mm LFASTA || PATTERNMATCHDE || PATTERNMATCH m PRIMERS

WNASTATS || BESTSCOE. || PFECAN || PRIMERCHECEKE || PEIMEETM || SIXFEAME || FE

WVCOMP || FANDSEQ
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Analyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/

et

¥ || Change Format
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Analyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/
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nalyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/

| | |Nicotiana tabacum glucan beta-1,3-glucosidase gene, complete cds. Tran

»>170248 Translated - Frame 1
ELFWGARAK LFAEWENIIPSVCHSY SI* INEGANLTILEL

| | |Nicotiana tabacum glucan bheta-1,3-glucosidase gens, complete ecds. Tran

>170248 Translated - Frame 2
55 LEGOGONFLINGE I LYOVEVIVTD FE LTKGO I *LECP
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Analyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/
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Analyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/

CTTTOCTTe0 TCICTOPFTTGACAAETTC0A0TOGAGACTC00CTACLCTOCOCOTITON0 B04655

CYVIGA T
CAGTCAAATCATTICACACAACTCOARAAACAACCOARAATOOTAAALRARAALYIAIAT)
CATCBTCTATGTGGACTTCAATACTCTRAAGAGRTACGCECAAGRACTCAGCTT 3 B4E55

TIIGTIHTEEII!*EBT-BIA ITﬂﬂm

11
Wt ETLE T 170248
ACGGATGTTTAG 'l' LILEMET | 19686
CAAGAACATEOTD AAI] O 4 A0 A GEEY LG BOAEES

FFra
A T T 3 \T ATGEAATE) 170381
T. A N TTGCT ATGE A AT 11321183
AGGECT A AT AN TTGCTATGEAATGET G EHEAACE A CTTGECAN 170248
AGEERCTHAL A IERR T TOCTATGELATG T MGG, AAGAAGTTGGG& 19686
AEHWEGT) A A AN

AN TCTACAAGTC UAGAAL AT AT

AN TCTACAAGTCALGRALLDAT)
TCTACAAGTCAAGAAACATLRGALGACTEGAGRCTTTATEA)
BICTACAAGTCAAGAAACAT IGGALGACTRAGBCTTIATGA
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Analyticke nastroje

o Biology Workbench http://workbench.sdsc.edu/
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Analyticke nastroje

o Virtual PCR (VPCR) http://grup.cribi.unipd.it/cgi-bin/mateo/vpcr2.cqi

SEARCH g \PER

VPCE 2.0 (WWW interface) - Please, enfer nucleotide primer sequences (IUE codes allowed for degenerate primers). VPCE 20
searches the specified database for matches to the primers. If matches are found within 10000 bases, a PCE. simulation model
predicts amplification. Caleulated PCE. products are displayed within a minute.

HOTE: Abilities of VPCR 2.0 ake still limited by BLAST capabilities and settings, as well as inability of owr curvent software to deal with move than a
eouple thovsand matehes per primer. For exsmple, wring primers shorter oF roughly equal to our 11-base word size micces most matehes. Primers with
overrepresented sequences sause problems as well. W are now busy solving most of these problems, please, be patient. IF o hoore & minute, please, lot
uz kwow what kind of expectations you have for VPCR 2.0 ete. Cwrently, this address iz for testing WPCR 2.0, stable features will be installed on
YECER &0 Homepage.
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Analyticke nastroje

o Virtual PCR (VPCR) http://grup.cribi.unipd.it/cgi-bin/mateo/vpcr2.cgi

10000

S00g

1500

W10 NC_00307E.1 2254475
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Dalsi WWW zdroje

= TIGR (The Institute for Genomic Research), http://www.tigr.org/software/
y . . .
= Recently part of the J. Craig Venter Institute
.
ﬁ PHACTRA phosphatase and actin requlatar 4 [Hormo sapiens] - Gene - MCEI - Moxzilla Firefox [=n =2 d&]
Soubor Uprgvy Zobrazeni Historie Zélpiky Nastroje Mapowéda
|..JC\1’I: Home | wm Diploid Hurnan Genorne Browsser | H.., = PHACTRS phosphatase and actin req. % | ar ‘ hd
| & | hiepi/fonwnncbionim.nih.gov/sites/entreziiib=gene & md=ShowDetailView & TermTaSearch=65070 - | |2~ institute for genomic research
Gene Gene -
Limits  Advanced
Display Settings. Full Report Send to
Table of contents
PHACTR4 phosphatase and actin regulator 4 [ Homo sapiens ] Summary
Gene ID: 65979, updated on 27-Aug-2011 Genomic context
Genomic regions, transcripts, and products
+| Summary 2120 Binliography
Official Symbol PHACTRA provired by HGNG Interactions
Official Full Name phosphatase and actin regulator 4 provided by HGHNC General gene info
Primary source HGRC: 25793 General protein info
Locustag RP11-442N24_ A1 Reference sequences
Seerelated EnsemblEMEGO0000204138 HPRO:O7E1E; MIM.EOST 26
Related sequences
Genetype protein coding
RefSeq status  REVIEWED Additional links
Organism Homo sapiens
Lineage Eukaryota; Metazoa, Chordata; Craniata; Vertebrata, Euteleastami; Mammalia; Eutheria; Euarchontoglires; Primates; Haplarrhini; Catarrhini; N
Hominidae, Homo Links -
Also knownas  FLJ13171; MGC20618; MGC34186; DKFZpBBELO7205; RP11-442N24__A1 Order cDNA clone
Summary This gene encodes a member ofthe phosphatase and actin regulator (PHACTR) family. Other PHACTR family members have been shown to BioAssay, by Gene target
inhibit protein phosphatase 1 (PP1) activity, and the homolog of this gene in the mouse has been shown to interact with actin and PP1. Multiple BioFrojects
transcriptvarianis encoding different isoforms have been found for this gene. [provided by RefSeq, Jul 2008] coos
Consened Domains
+| Genomic context a|[r
dhvar
Location @ 1p353 EST
Sequence : Chromosorme: 1; NC_000001.10 (28686093, 28826881) Full test in PG
See PHACTRA in MapYiewer
Genome
Chromosome 1 - NC_000001.10
[ 288535963 b - [ 28565705 b GEO Profiles
HomolaGene
sesne MED1S - PHACT R e
SNORAZ3A Map Viewer
SNORATIE
RAULOSA Mucleatide
sWHG
RGEL Qbding
Probe
Protein = = = %
i i i 2@
| Genomic regions, transcripts, and products PubCherm Compound J E VZ D E LA VA N I
Go to reference sequence details  PubChem Substance
FubMed
Genomic Sequence MNC_000001 chromosome 1 reference GRCh37.pb Primary Assembly - Hie it . z
PubMed (Gene=F) se je spolufinancovana
Gotonucleotide Graphics FASTA  GenBank gy jpag OMIN
* * . . z ¢
x Remesrioens - Kym socialnim fondem
MINIS e < = 1
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Dalsi WWW zdroje

= Online Mendelian Inheritance in Man (OMIM) http://www.omim.org/

JBEEEARIT s oni - Onfine Mendeian nheritanc... x| 3 TAR- Home Page ]2 Gene search Resuts
& 3 @ omimor=

Table x | +

c| - Google Al A B~
Home | About | Statistics ~ | Downloads/APl ~ | Help ~ | External Links | Terms of Use -~ | ContactUs 4 Select Language =¥

Mirror sites: us-east.omim org, europe omim.org

OMIM’

Online Mendelian Inheritance in Man®
An Online Catalog of Human Genes and Genetic Disorders
Updated 6 September 2012

Search OMIM

sample Searches

Advanced Search: OMIM, Clinical Synopses, OMIM Gene Map

| Human
¢ Research

MEDICINE

JOHNS HOPKINS Q :

NOTE: OMIM is intended for use primarily by physicians and other professionals concerned with genetic disorders, by genetics researchers, and by advanced students in science and medicine. While the OMIM database is open to the public, users seeking information about a personal medical or genetic condition are urged to
consult with a qualified physician for diagnosis and for answers to personal questions.
oMiM® and Online Mendelian Inheritance in Man ° are registered trademarks of the Johns Hopkins University.

Copyright® 1966-2012 Johns Hopkins University.
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Shrnuti

= Schéma prfednasky
= Role BIOINFORMATIKY v sougasném pojeti FUNKCNi GENOMIKY
= Databaze

. Spektrum ,on-line* zdroju
n PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
=  GENOMOVE zdroje

= Analytické nastroje

. Vyhledavani homologii

: Vyhledavani sekvenénich motivu, otevienych ¢&tecich ramcd,
restrikCnich mist....
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