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GENOMIKA-co to je?

= Sensu lato (v SirSim pojeti) zkouma STRUKTURU a FUNKCI

o

genomu

- Predpokladem je znalost genomu (sekvenci)-
prace s databazemi

= Sensu stricto (v uzSim pojeti) zkouma FUNKCI
jednotlivych gent - FUNKCNI GENOMIKA

. pouziva zejména pristupy REVERZNI GENETIKY



GENOMIKA-co to je?
role BIOINFORMATIKY ve FUNKCNI GENOMICE
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= Role BIOINFORMATIKY v sou¢asném pojeti FUNKCNi GENOMIKY



Bioinformatika

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

Vyzkum, vyvoj nebo aplikace vypocetnich nastroji a pristupt za
ucelem zvysovani rozvoje vyuziti biologickych, Iékarskych, dat o
chovani nebo zdravi, v€éetné téch, které umoznuji takova data
ziskavat, ukladat, organizovat, archivovat, analyzovat nebo
vizualizovat.



What is Bioinformatics?

* |nterface 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



Bioinformatika

= Bioinformatika ve funkéni genomice

= Zpracovani a analyza sekvenacénich dat

Identifikace referencnich sekvenci

Identifikace genu

Identifikace homologu, ortologl a paralogu

Korela¢ni analyzy mezi genomy a fenotypy (v€etné Clovéka)

= Zpracovani a analyza transkrip¢nich dat
=  Transkripéni profilovani pomoci DNA C¢ipu nebo next-gen
sekvenovani

= Vyhodnocovani experimentalnich dat a predikce novych
regulaci v pfistupech systémové biologie
» Matematické modelovani genovych regulacnich siti
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Spektrum on-line zdroju

EMBret National Modes

ienna Bincenter Hurstria hittpey fwwes. atembnet. mrg,

BEM Hedgium hitpe/ fwwne. be. emboet.arg/
SioBase Denmark  hitp/fbiobase.dk/

50 Finland tttps/ e fi.embnet. arg,
INFOBIOGEN France it/ e irfabiogen.fr/
GEMIUSAet Germamy  hittps//aenome.difz-heidelberg.dey/Blounit/
BB Gresge Ftta:/ s imbb.forth.gr/

HEW Hungary bittp:/ fwsrwhu, embaet.orgy
THCEI Ireland hittp:/facer.gen. tod e/

INN Tsraed hitp:/dapsas.weizmann.ac.il/bed finn.rtml
TEN-ADR Italy it/ bao-wenw. ba. onr 8000, BIaWWW, Bio-WWW. htm
CADS/CAMM Metherands httpe/fwwew.cacs. kun.nlf

Bz Horway htpe /v, ne.embnet.ong/

BE Poland hittpefwwewihb. waw. plf

160 Portugal  httpe/,'www.ige.gulbenican. pt/
GaneBee Russia hitkpe/ fwvew.genshee. mou s’
CNB-CSIC Spain et/ v, es. ambeetarg

BMC Swedien hitps// e .embnet.se,

SIB Switzerland  hitps/wwen.ch.embret.org/
SENNET uK httpe/fwwseqnet. dLac.uk/
EMBnet Specialist Nodes

MIPS Germamy https/fwww. mips.biochem. mpg.dey/
CGER Thaky hitps/fwwwiogeh. trheste it/
Pharmadia Ugjehn Sweden hidps/ o, prus, comy!
FHaffmann-La Roche  Switzedand  https//www.roche.comy

ERT UK Itkpsy . ebi, acuky

HGMP-RC UK kg s, e e, ac. k)
Sanger 114 httpsy e, san ger.ac, uk)

UMBER (14 itz fwwve bininf.man.ac,uk/dbbrowser
EMBnet Associote Modes

IBAM Argentina  hetpe//sol.biol unlp. edu.ar/embnet
ANGES Australia ittps S angis.su.oeauf

CBT (China Iittpzywwaw.chil . edu o/

(IGE Cusba httpz/hin, cigh, edu.cu/

CoFD India https//salagung.embnetorg.iny/
SANBI South Africa hittps,fwww sanbi sc za

USA Information Prowiders

MCBI UsA hitpsy/fwvew, i nkm.nin.gov,

ML L) hitps/ e, nlm, mib, govy

N usA hitps/ fvw.ih gov!
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Spektrum on-line zdroju

= EBI http://www.ebi.ac.uk/services
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EMBL-EBI

Services

AtoZ

Service teams

Support

Bioinformatics services

We maintain the world’s most comprehensive range of freely available and up-to-date molecular databases.

ped in c with our c

worldwide, our services let you share data, perform complex queries

and analyse the results in different ways. You can work locally by downloading our data and software, or use

our web services Lo access our resources programmatically.

DNA & RNA

genes, genomes & variation

Structures

Molecular & cellular structures

Ontologies

taxonomies & controlled
vocabularies

Programmatic access

Gene expression

RNA, protein & metabolite
expression

Systems

reactions, interactions & pathways

Literature

Scientific publications & patents

Proteins

sequences, families & motifs

Chemical biology

chemogenomics & metabolomics

Other software

cross-domain tools & resources

EMBL-EBI web services allow you to query our large biological databases programmatically, so that you can develop
data analysis pipelines or integrate public data with your own applications.

Browse EMBL-EBI web services

TR e

B ercson

Erdhlote X

Training

Popular
el Ensembl BLAST o
UniProt ® Europe PMC
3 PDBe ¥ Reactome
© ArrayExpress Train online
ChEMBL Support
Bioinformatics training

13

Guide to resources

Service news
-y 5 i
7 Dﬂln \ \
AP ELIT N\ /i ,
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Spektrum on-line zdroju

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

How My NCBI Sign In

=
(':NCBI All Databases
National Center for

Biotechnology Information

NCBI Home
Resource List (A-Z)

Welcome to NCBI Popular Resourc

The National Center for Biotechnology Information advances science  PubMed

All Resources and health by providing access to biomedical and genomic information. g,y shelf

Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central

Data & Software PubMed Health
DNA & RNA Get S ; BLAST
et Starte!
Domains & Structures Nucleotide
o Tools: Analyze data using NCBI software Genome

CeleElEpEssion * Downloads: Get NCBI data or software

Genetics & Medicine * How-To's: Learn how to accomplish specific tasks at NCBI SNP Ta>. my Fa P Set
Genomes & Maps * Submissions: Submit data to GenBank or other NCBI Gene
databases Protein
Homology
PubChem C r
Literature .I Ur.ne I:hrl:-r.ﬁmes
Proteins
: NCBI YouTube channel
Sedquence Analysis NCBI Announcen .
M ide Baaks Genome
Taxonomy Learn how to get the most out of NCBI New version of Geno

Training & Tutorials

Variation

tools and databases with video tutorials
on the NCBI YouTube Channel. m

available

An integrated, downlc
for viewina and analv

Homalezene

|1 2,3 4 5 6 7 8
NCBI's July Newslett:

Bookshelf

Intreduction to the 10,
Browser. PubMed's C

New Microbial BLAS™

Crhad I B GDE

Now easier to use an
format and features ¢
BLAST services. incli

Journal=s
oo,oo0

L]
1,000,000
L
100,000

Congened
Cromains
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PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze



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 vymeéna a zalohovani dat
» velka datova naroCnost (kapacita i software)


http://www.ebi.ac.uk/embl/
https://www.ncbi.nlm.nih.gov/
http://www.ddbj.nig.ac.jp/

Growth of GenBank
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Growth of GenBank + Whole Genome Shotgun
(1982-November 2008): we reached 0.2 terabases

¢
>

200
180 &

160

—
N
S

—_—
N
S

o
(e

D
=)

Number of sequences
in GenBank (millions) ©
[S=Y
I S
S S

|\
S

(15
niil
At
||||||||||||||||||

0 T T
1982 1992 2002 2008

Base pairs of DNA in GenBank (billions)
Base pairs in GenBank + WGS (billions)

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



Growth of GenBank
Aug 2016

Bases Sequences
Gen. 1 000 000 000 Gen.
1000 000 000 WGs WGS
100 000 000
100 000000 0.
10 000 000
10 000 000 000
1 000 000
1000000 000
100 000 000 100 000
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 108 sekvenci

EPCEITEC
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Fig 2: Short fragments of DNA sequence are ordered by overlapping
data to recreate the whole genome sequence

/T N\
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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Growth of DNA Sequence in Repositories
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Growth of DNA Sequence in Repositories
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Growth of DNA Sequence in Repositories

100,000,000,000,000,000
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10,000,000 1 to 10 mil. human genomes) of DNA
o000 ¢ were generated in calendar year 2014
Y . ,
at major sequencing centers.
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Primarni databaze

= zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

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



Primarni databaze

= Typy sekvenci v primarnich databazich

Standardni nukleotidové sekvence ziskane kvalitnim
sekvencovanim

ESTs (Expressed Sequence Tags)

HGTS (High Throughput Genome Sequencing)

- neanotované ,surové” vysledky sekvenacnich projektu
Referentni sekvence anotovanych genomu

TPAs (Third Party Annotation)

- sekvence anotované jinymi nez plvodnimi autory



Primarni databaze

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

& NCBI

Resources (v) How To (%] My NCBI Sign In

All Databases

SNCBI

National Center for
Biotechnology Information

NCBI Home

Resource List (A-Z)
All Resources
Chemicals & Bﬂioas§ays
Data & Software

DNA & RNA

E__)_Ernair]ﬁ & Structure_
Genes & Expression
Genetics & Medicine
Genomes & Maps

Homology

Proteins

Sequence Analysis
Taxono_my

Training & 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

* Downloads: Get NCBI data or software

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

e 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

mj 7 el & 4 66| 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 Julv Newslett
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Primarni databaze

22 virA two-component VirA-like sensor... x | #

Gene symbol virA
Gene description  two-component VirAdlike sensor kinase
Locus tag  pTi_125
Gene type  protein coding
RefSeq status  PROVISIONAL
Organism (old-name: b-synonym: Rhizobium radiobacter)
Lineage Bacteria; : 3 group; complex
| Genomic context Al
Location: plasmid: Ti
Sequence:  NC_002377.1 (145694.148183)
NC_002377.1
[14z0a7p - [istosp
s —————y o
e vins
| Genomic regions, transcripts, and products Az
Genomic Sequence  NC_002377 + Go to reference sequence details
Gotonucleotide Graphics FASTA GenBank
£ NC_002577.1: 145K 149K (3.2Kbp) + | Find on Sequence: &S| - —i Cm R Tooke~ | L Contigure @ 7 -
145,400 145 500 145,500 146 K 146,200 146,400 146,600 146,500 147 K 147,200 147,400 147,500 143 K 148,200 148,400

Related article.

1. Sequence analysis of the vi'/Z Seium

virs,
T 1zm 1m0 1w

T 1.0

T e

T o Tm % @.l

octopine Ti plasmid pTi15855.

2. The virA promoter is a host-range in

3. Cl of the virA locus of

4. Analysis of the complete nucleotide sequence of the

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

GeneRIFs: Gene References Into Functions whats 2 GeneriF?

Submit: New GeneRIF  Correction

B, etal. J Exp Bot, 2000 Jun. PMID 10948245,
Turk SC, et al. Mol Micrabiol, 1993 Mar. PMID 8469115,

a requlator and host range Leroux B, et ai. EMBO J, 1987 Apr. PMID 35958559

1 EndNote X4

L= |

¥ Adobe Acrobat Pr.

C ||~ Google
Bibliography

General protein info
Reference sequences

Related sequences

Links
BioProjects
Conserved Domains
Full text in PMC
Genome

Nucleotide

Protein

Protein Clusters
PublVled

RefSeq Proteins

Taxonomy

General information
out Gene

Q

FTP site

Abe
FA(

Help
My NCBI help
NCBI Handbook
Statistics

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

Probe

RefSeq
UniGene
UnisTs

Feedback
Contact Help Desk
Submit Correction
Submit GeneRIF
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Primarni databaze

= Home - BioProject - NCBI

€ )9 | @ www.nchinim.nihgov/gener1224316

| 2 vir& two-component VirA-like sensor... x

+

c | |49~ Google

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

+

AT

-

-

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

QLINK Results: NP_059797.1

)0 (145,400 (145,600 (145,800 [146 K (145,200 (145,400 [146,600 |146,800 [147 K [147,200 [147,400 |147,600 |1
[
Genes W
=02 NP_059797.1 I
|l ange N 0037 s son gy | S LB
total range: NC_ . ,694..148, P S SR S S
NP 0597371 total length: 2,490 _

~ | Bibliography

Related articles in PubMed

==
o

L]

Www pages

s

| T2l EnNiote X - [ | 3 Con0 2012 1. ‘AdobeA:mba ‘PrAdobePhotos |

o
N 1701

=14
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Primarni databaze

}: ‘e e SNucleotide

Entraz Fubkod Nudlgotida Protan Gerome Strustra FuC Taxcnomy

Lanrch |Nuc|ent|de ﬂ Clear I

Preview!| ndex Histary Clipboard Details
Get Subsequence Features I

M1 NC 0037

Locue @ 2490 bp CHA linear BCT 25-DEC-20D3
DEFINITICH 3 Ti

ium tumefaciens extrachrom plasmid Ti, complete segquence.
ACCEEEION HC

REGLG eod 14B183
VEREION  NC_D42277.1 w

EEYWORDS
ECURCE i=ns (Fhizcbium radicbacter)

teria; Rhizabiales;
up; Agrobasterium.

Farrand, & K.

TITLE Octopine-type Ti plasmid sequence

JOURNAL  Unpublished

REFERENCE 2 (bases 1 to Z490)

AUTHORE  Zhu,J., Oger,B.M., Schrammeijer,B., Hooykaas,P.J., Farrand, £.K. and
Winans,5.C.

TITLE Direct Cubmizsion

JOURNAL  Submitted (D7-MAR-2004) Microbiclogy, Cornell University, Wing
Hall, Ithaca, NY 14253, USL

hrammeidjer, B., Hooykaas,P.J. and

COMMENT PROVIEIONAL BEFEEQ: This record has not yet been subject to £inal
NCBI review. The refersnce sequence was derived Erom LF243881.
FEATURES Locationgfualifiers
saurae L..2490

forganizm-®Agrobasterium tunsfaciens®
"genomic DNA®

B taxan: 368"

fplasmid="Ti"

fnate="extrachromasamal

ackopine-type”

gene 1..2
Sgene-Twrirh"
fdb_xref="Gen=ID:1234316"

CDE L..248D
fgene-Twirh"
/mote="two-component regqulator of vir regulon; Vird is a
transmembrane histidine kinaae®
foodon_starta=l
ftranal_rable-1L
fpreduct="vizh"
fprotein_id="HE Q53
fdb_wref-"GI:1085514

Hocks

Links
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Primarni databaze

Jtranslation="HNGRYLPTROCFETCAKPWEILALIVARMIFAFMAVASWOONAT
TEAILEQLREINADSAS LORDY LRAHTSTVANYRPI I SRLGALRKNLEDLEQLFROEH
IVEEEMARQLLAQLEVSLNEADAAVARF GAQNVELQDSLAEFTRALESLPGRASTOQT
LEEFTELAEMHLOFPLEGPEPATISFEISLELERL) KQRGLOEAFVRILAREGFIILELL
B OVID VNI QTS0 TAE IAENLORECLEVY ELXHVEEREARIFLGEASVALILYIITL
VYRLEXETDWLARRLDYEEL IKELSVCFESERAT TESAQARLRI IQRFFDADT CALAL
VOHDRRWAVET FEAKHPE PV WDDEVLREIVERTE ADERATVFRIISEKK IVHLFLELF
GLEILLAHESTOKLIAVCELGYQEYRPRFCQGEI QLLELATACLCHY IDVRRECTECD
VLARRLEHADRLEAVSTLAGE IAHEFNNILGEILGHARLAQHEVERT SV TRRYIDYII
EEGDRAMLIIDDILTLERKQERMIKPFEVEEL VT ELAFLLERMALFFNIELEFRFOOMD
EVIEGEPLELQOVLINICKNASQAMT ANG)IDI I1 EQAFLEVEE I LAHGTHRFPEDYVL
LEIEDNGEEIPEAVLFH I FEPFFI TRARNGGTGLGLASVHGHISAFAGY IDVESTVGH
GTRFDIYLPPEESKEFVNFDE FFGRNEAPRGHGEL VALVEFOCLLREA YEDETAALGYE
EVGFRTFHEIRDWISKGNEADL MY DQASLFEDQSPHEVOLVLETAE T TTIGSHOLENT
LEREDVTRDLYLFEFISERTHAHAILTEIET"
ORIGIN

-

atgaacggaa gatattcacc gacgoggcag gattttaaga caggogogas gecttggtct

51 atattggooo ttatogbtge tgoastgatt ttogogtboa tggoggttgs gtoctggoag
121 gacaatgoga ctacocaggo aatootoago caactacgat cgattaacgo cgacagogoo
181 trcactgoago gogatgract cogogotoan acgggoaccy tggogaacta cogooooabt
241 atoctoocaggo tgggagotot goggaagaat ctggaagatt tgaagoaatt atttagacas
101 totcatattg taagtgagag caatgotgot caactgobac gooagotaga agtghobota
351 aattoggotg acgoggoggt ogoogocttt gatgogoasa atgtacgoot goaagattog
421 ctggooagtt toactogtgo tttgagoagt cttooaggaa aagoctcaac cgatcagact
481 ttagaasaac caacagaatt ggotagoatg atgotocaat ttottoggoa accaagooog
E41 gotatttoab togagatoag cottgaacta gagaggobon aamaacaacg cggtottgat
£01 gaagotooog bgogoatact tgoacgtgaa ggtoooatta tottatogob tttgooacag
£5]1 gtgaaagatc tggtgaacat gattoagacy totgacacog cagaasttgo ggagatgokbg
721 cagogogage gtttggaggt otatagottg aaasatghag aggagoggag cgoacghats
781 tttottgggt cogottoagt gogtotttgo obctacaboa toacocttagh ctataggota
E41 cgraaaaaaa ocogattgubt agogoggogt ttagattacy aagagotaat caaagagatco
901 ggagtatgte ttgaaggtga ggog o acg o tgo acttograkct
951 attoagogot bobttgatgo ogatacgtgo goghtagoto tagtggacoa tgacogbaga
1021 tgggotgeng asacattogyg tgog tg tgtgggacga cagogtgota
1081 ogrgaaabag tobotbogtac casagoggan gascgggoga oggtabtong catcatatog
1141 togasasama togtacattt goototogas attocaggto bobogatack ackggoboac
1201 aaatooacag atasactaat tgoggtttgt toackgggtt accasagota kogoooboga
1261 cottgocasmg gogaamabtoa gobtotbgas chkogonaceg cobgoctotg boackatate
1321 gatgttogge gtaagoagac cgaabgogan ghtbtggosca gacgattgga goatgogoas
1301 ogootegagg cagttggtas acttgooggo ggastagoac atgastbbas tascateteg
1441 ggotraabns bogggoacgs agaattagos cassactogg bgbotogasc atotgioans
1501 cgaagatata ttgactatat cattbecgtoa ggogacagag coatgotcak tatcgabeoag
1561 atottgacge tgagoogaaa acaggagogo atbgatcaage cakttagegre otoagageort
1621 gtgaccgama kbogokbocott gotacgbaty gototbooge casacatoga gebtaghbtbs
1681 agatttgatc asatgoagag cgtgatogas ggaagocege btgaacttca acaggtacta
1741 attaacatct goaagaatge ttooccmagon akbgactgoaa atggtcaaat cgacatoate
1801 atcagocamg ctbtbtbace agbtasgaaa akbtotggege atggtgttakt gecacocbgge

t

o
o

1861 gactatgbte toctatctat t t ggtggag 3 ge kgtgttacoo
1921 cacatbtbtg asccctbcbt tacg ga gotog gtag g3 kotoggockt
1981 gottokgbge atggboatat cagogegtit gogggbtaca tegacgttag bteaackget

2041 gggcatggga cgogotttga cattkatotc cotoogtotht ctaaggaacs ogtaaatoca
2101 gacagttbtt toggoogoaa taaggoaccg cgtggaaacg gggagatbgk ggoactbget
2151 gagooogatyg acotoctgog ggaggcgtat gaagacaaga togoogotck aggatatgag
2221 coggtoggtt ttogtaccoht taatgaaatt cgogattgga tttcaaasagy caatgaagos
2281 gatctggtca tggtcogacca agogictobt ocotgaagate aaagtoctaa ktocgtggat
2341 ttagtgctoa agaccgocts catcatoatt ggoggaaaty atctocasaak gacootbtoa

EPCEITEC




What is an Accession Number?

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

J. Pevsner,
http://www.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 _#HH#H#H#
Complete chromosome  NC_##H##H#
Genomic contig NT _##H#HH#
MRNA (DNA format) NM_######H e.g. NM_006744
Protein NP _###### e.g. NP_006735

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

Page 27



RefSeq

@ 23 virh twe-compenent Vird-like sensor ki, | +

€)@

w.nebi.nlrm.nih.gov/gene/1137489 ||~ Google
two-component VirA-like sensor kKinase

= 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
¢d00075 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
©d00082 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-companent VirA-like sensor kinase; Provisional
Location:14 - 833
Blast Score: 2944

~ Related Sequences x|(?

Sl A B
See more... -
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NCBI’'s RefSeq project: many accession number
formats for genomic, mRNA, protein sequences

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 J. Pevsner,

http://www.bioinfbook.org/index.php



Primarni databaze

2 Home - BioProject - NCBI | 22 virA two-component VirA-like sensor... x | + o oD

€)@ wninctinim ringov/gene/1226315 @ | |29~ Google 2l A B~
) NC_002377.1: 145K..148K (2.9Kbp)~ | “{ | Q| - | + AT A
D0 (145,400 (145,800 (145,300 (148 K  [146,200 |146,400 |146,600 (146,800 [147 Kk  |147,200 [147,400 (147,800 |1
|
Genes W
=02 NP_059797.1 I
C R e R e [ e [ [ 2 T
o g (145/09%145, I S S
WE 0097971 S total length: 2,490
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

'
= - = _ N
nd poit.. | dEndN:‘teX‘i'[”“ B Con L. ‘AdobEAzmbam ‘l’fAd;‘hPh:‘t;‘sm | ] e EN G - m#EDe 17
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Primarni databaze

W £ Home - BioProject - NCBI

= virA two-component VirA-like sensor 2 Agrobacterium tumefaciens plasmi

wurw.ncbi.nlm.nih.gov/ nuccore/Ni Bito=145183

Display Settings: (¥] FASTA

3771 report=fasta&from=

Send: (v

0 Showing 2.49kb region from base 145694 to 148183

Agrobacterium tumefaciens plasmid Ti, complete sequence

NCBI Reference Sequence: NC_002377.1
GenBank  Graphics

>gi|10955016:145694-148183 Agrobacterium tumefaciens plasmid Ti, complete sequence
ATGAACGGAAGATATTCACCGACGCGGCAGGATTTTARGACAGGCGCGAAGCCTTGGTCTATATTGGCCC
TTATCGITGCTGCARTGATTTTCGCGTTCATGGCGGTTGCGTCCTGGCAGGACAATGCGACTACCCAGGC
AATCCTCRGCCAACTRCGATCGATTARCGCCGACAGCGCCTCACTGCAGCGCGATGTRCTCCGCGCTCAC
ACGGGCACCGTGGCGRACTACCGCCCCATTATCTCCAGGCTGGGAGCTCTGCGGRRGRAATCTGGRRAGATT
TGAAGCAATTATTTAGACAATCTCATATTGTAAGTGAGAGCAATGCTGCTCAACTGCTACGCCAGCTAGA
AGTGTCTCTARATTCGGCTGACGCGGCGGTCGCCGCCTTTGGTGCGCARARTGTACGCCTGCAAGATTCG
CTGGCCAGTTTCACTCGTGCTTTGAGCAGTCTTCCAGGRARAGCCTCARCCGATCAGRACTTTAGRRRRRC
CRARCAGRATTGGCTRAGCATGATGCTCCRATTTCTTCGGCARCCRAAGCCCGGCTATTTCATTCGAGATCRG
CCTTGRACTAGAGA TCCRRRRACARCGCGGTCTT TGRAGCTCCCGTGCGCATRACTTGCACGTGAR
GGTCCCATTATCTTATCGCTTTTGCCACAGGTGARAGATCTGGTGAACATGATTCAGACGTCTGACACCG
CAGAAATTGCGGAGATGCTGCAGCGCGAGTGTTT GGAGGTCTATAGCTTGAAARAATGTAGAGGAGCGGAG
CGCACGTATCTTTCTTGGGTCCGCTT! T TCTTTGCCTCTACATCATCACCTTAGTCTATRAGGCTRE
CGCRRRRRARCCGATTGGTTAGCGCGGCGTTTAGATTACGRAGAGC TAATCARAGAGATCGGAGTATGTT
TTGAAGGTGAGGCGGCCACCACGTCGTCCGCGCARGCTGCACTTCGTAT TATTCAGCGCTTCTTTGATGC
CGATACGTGCGCGTTAGCTCTAGTGGACCATGACCGTAGATGGGCTGTCGARAACATTCGGTGCGARAACAC
CCRARAACCTGTGTGGGACGACAGCGTGCTACGCGARATAGTCTCTCGTACCAAAGUGGACGAACGGGTGA
CGGTATTCCGCATCATATCGTCGARRARAATCGTACATTTGCCTCTCGRARATTCCAGGTCTCTCGRTACT
ACTGGCTCACRRATCCACAGATRAACTRATTGCGGTTT CT CRRAGCTATCGCCCTCGR
CCTTGCCAAGGCGARATTCAGCTTCTTGAACTCGCCACCGCCTGCCTCTGTCACTATATCGATGTTCGGC
GTRAAGCAGACCGAATGCGACGT TTTGGCCAGACGATTGGAGCATGCGCAACGCCTTGRAGGCAGTTGGTAC
ACTTGCCGGCGGARTRAGCRCATGRATTTARTRACATTTTGGGCTCRATCCTCGGGCACGCAGARTTAGCR
CRARRACTCGGTGTCTCGRRCATCTGTCACCCGRRAGATATATTGACTATATCATTTCGTCAGGCGACAGAG
CCATGCTCATTATCGATCAGATCTTGACGCTGAGCCGARAACAGGAGCGCATGATCARGCCATTTAGTGT
CTCAGAGCTTGTGACCGARATCGCTCCCTTGCTACGTATGGCTCTTCCGCCAAACATCGAGCTTAGTTTC
AGATTTGATCRAATGCAGAGCGTGAT CGAAGGAAGCCCGCTTGAACTTCARACAGGTACTAATTARCATCT
GCRRAGRATGCTTCCCRAGCCATGACTGCARATGGTCARATCGACATCATCATCAGCCRAGCTTTTTTACC
AGTTAAGRARRTTCTGGCGCATGGTGTTATGCCACCTGGCGACTATGTTCTCCTATCTATTAGCGRCRAT
GGTGGAGGCATTCCCGAGGCTGTGTTACCCCACATTTTTGAACCCTTCTTTACGACACGAGCTCGCRACG
GTGGAACGGGTCTCGGCCTTGCTTCTGTGCATGGTCATATCAGCGCGTTTGCGGGTTACATCGACGTTAG
TTCRACTGTTGGGCATGGGRACGCGCTTTGACATTTATCTCCCTCCGTCTTCTRARGGRRACCCGTARATCCRE
GACAGTTTTTTCGGCCGCRATAAGGCACCGCGTGGRRACGGGGAGARTTGTGGCACTTGTTGAGCCCGATG
ACCTCCTGCGGGAGGCGTATGARGACAAGATCGCCGCTCTAGGATATGAGCCGGTCGGTTTTCGTACCTT
TAATGARATTCGCGATTGGATTTCAAAAGGCAATGAAGCCGATCTGGTCATGGTCGACCARGCGTCTCTT
CCTGRAGATCRRAGTCCTRATTCCGTGGATTTAGTGCTCARGACCGCCTCCATCATCATTGGCGGRRATG
ATCTCRARATGACCCTTTCAAGGGAGGATGTGACCAGGGACCTTTATCTTCCGRAGCCGATATCGTCCAG
ARACTATGGCGCATGCRATCCTARCCRRRATCRAAGRACGTAG

TT GGTT

~ Google

‘Change region shown -~

Whole sequence
Selected region

from: 145694 |to: 148183

Customize view &2
Analyze this sequence —
Run BLAST

Pick Primers
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

VIirA [Agrobacterium tumefaciens str. C58]
Gene

Pl A B~

m
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ekundarni databaze

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

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

ExI'ASy Home page | Site Map

Search [PROSITE el Go| Clear

p @ ScanProsite

This program allows to scan a protein sequence (either from Swiss-Prot or TEEMBL or provided by the user) for the eccurrence 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:

+ cnter a PROSITE accession number or pattern to scarch the Swiss-Prov TEEMBL and/or PDB databases with a pattem, OR
» cnter a sequence or a Swiss-Prot TrEMBL accession numbsr to scan the sequence with all patterns, profiles and rules in PROSITE, OR
« fill in both fields to find all nccurrences of a pattem or profile in a sequence.

Scan a protein for PROSITE matches Search Swiss-Prot with a PROSITE entry

Enter a Swiss-Prot TrEMBL accession number (AC) (for example POS130) of a sequence. Enter a PROSITE accession number (for example PSO1253), or type your pattern in PROSITE
identificr (1D) (for cxample NOTC_DROMED, ora PDB identificr, or paste your own protein | | format:

sequence in the box below: (leave this box blank to scan a sequence with the entire PROSITE database)
MMVEY TELVAE LR IVVECVLAF LY FECIWIENWETTTE & |
NLVHEVASFTECLATELVEEIEN IGKFTYAKTHLETIGLA =

[RVIDEY I THND TGFTEIQTQIAPLLFVAYETILVEQVEY.
[SRDGLMPEYIAESNTEVAVFANESSENESREDYTWY TQTY
JDOLTGRLNGNE TEEQSLOVTHTDW FQAADENNYT TAFVET
Jc LGGEDNETLIQEVWELY EXEGLVELGFPVKT LT EVLNEL
LA EEL YHWT KDGT YL YREGE LACE PP 1ENGE T CEOREE The P Swiss-Prot [ TrEMBL [~ TrEMBLnew I PDE databascs
HELWEGCIPENCESEEY EVELKRLRY QAFCSVIEVESVEL ] | Clear . . o
{Fou may alsa speify a protein in the box to the lft)
F including splice vari

_— ) The following taxa:

and specify which motifs to use: T T

and specify your search limits:

wultigle taxa with a semizalon, .8, Homo sapiess; Droscpiila, Mot

available for FDI.)
try in the .
i Sequences with at least hits.
Atmost | 1000 | matches

Scan @ patiems @ profiles 7 miles [User Manual] (Vou may also spee
b ko the right)
I Exclude patiems with a hish probability of oocurrence

Y our c-mail [Upliund]j (sl sene resulis by e.mail) Advanced options: I~ FASTA output I retrieve complete sequences
allow at most '1_ X sequence characters to match a conserved position in the pattem

[ plain text autput mateh mede [ greedy, averlaps, no includes =] tfor patterns, see help)

START THE SCAN RESET randomiz: datahases o 7 e

attern, see help)
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Sekundarni databaze

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

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

=PROCO0003 PEO000I SULFATION Tyrosine sulfation site [rule] [Warning: rule with a high probability of cceurrence].

E71 - E8E nkezast¥atsizna

=PROCO0004 PSO0004 CAMP_PHOSPHO_SITE cAMP- and cGMP-dependent protein kinase phosphorylation site [pattern] [Warning: pattern with a high probability of cccumence].

744 - T4T  RREVT
414 - B17 ERzE

>PROCO00NS PROOOOS PKC_PHOSPHO_SITE Protein kinase C phosphorylation site [pattem] [Warning: pattern with a high probability of cccurrence].

148 - 150 S8sR
164 - 166 TgR
171 - 171 &K
219 - 221 SkK
3g9 - 371 TR
460 - 452 &gk
513 - E1E  EgR
et - £a7 EiR
a02 - 04 TgK
652 - BG4 TdK
716 - T1E EpR
T7z6 - TIB EpK
T4T - T4E T=K
794 - TIE EsH
4td - BGE  Eck
ded - BEE EtR
468 - B0 SeR
921 - 523 SpE
957 - 5955 SvR
9ed - 551 TgR
974 - 976 TsK
997 - 595 81K
1pdz - 1004 Tgk
101e - 1020 Egk
1031 - 10331 TgR
111% - 1121 BSkR

EPCEITEC



http://www.expasy.org/prosite/

Sekundarni databaze

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

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

Hits for all PROSITE (release 2020_05) motifs on sequence USERSEQ1 :

found: 2 hits in 1 sequence

USERSEQ1 (1122 aa)

MMVEVTELVASREIVVECVLAFLVVVFECINI SHWRITTENLVKEVRASFTEDLRT SLVSEIENIGK
FTYAKTNLSTIGLARVIDSY ITHNDIGFIEIQTQIAPLLFVAYSTILOVSQVSYISRDGLMFSYIR
ESNTSVRVFRNSSSNSSRGDYIWY IQTVDRLIGRLNGHSTESQSL! HIDWFQRRQSHNYITRFV
GTSLGEEDNETLIQSY ;: KILTEVLNSLNLHGEELYMWIKDGTVLVREGSLN
DSFFISHGSICFGRESNSLWSQCIPENC EVEIERLRYQRFCSVIEVSGVELRYTLMFENKG
GATRIKHQAEKRKYQLIVVMIFLGEGH FMMOLTRREMHMRATLINCMERT QORERKSMN

K
MOLVEEDFNLSKLLEDVIDFYHPVAMEKGYVDVVLDPHDGSVEFKFSHNVRGDSGRLEQILNNLVSNAV
EFTVDGHIAVRANAQRPGSNSSVVLASYPE FVESMEFCENKEESSTYETEISNSIRNNANTME

VFEVDDTGKGI PMEMRESVFENYVOVRETAQGHQGTGLELEIVQSLVRIMGGEIRITDKAMGEEG
ICEQFNVLLITLESPFVSOM TPNLGLIINTSLGESMNIRNLSFRFNNCLSSS
KWEHLSYALERLFGFSPQSSMGRRECSLSC
VLD; GPFFELCDIVEQFRRGLFHGISCEVV

PSSRELPFIGMDGIDSRSQLPERRSISFSA
WLHESSTRVSER SCSRPLHGSRLME TVLEEPPTELQRESLLRHSFVLERS
(RIMRASTDSESETR KPIGHPEDEQETSKPSDDEFLRGER
MEVSEVEQCDSCGKEALRLVIEGLTQREEQGSVDELPE! FMDCOMPEM

GVRTPIIAVSGHDPGSEEARETIQAGMDAFLOKSLNQLANVIREIESKRH
Legend:
+ +
disulfide bridge active site other ‘ranges’ other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not inter
For more information about how these graphical representations are constructed, go to https://prosite_expasy.org/mydomains/.

hits by profiles: [2 hits (by 2 distinct profiles) on 1 sequence]
Upper case represents match positions, lower case insert positions, and the ' symbal represents deletions relative to the matching profile.

1 10 200 i} 400 Sy B0 00 ] Elile] elule]
ruler:

_*

& i' ? iﬁi- i. Zy (1233)

USERSEQ1
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Sekundarni databaze

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

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

Hits for all PROSITE (release 2020_05) motifs on sequence USERSEQ1 :
found: 2 hits in 1 sequence

USERSEQ (1122 aa)

MM

VRSRPIVVECVLAFLVVVFECIWI SHWRT TTENLVEEVASFTEDLRTSLVSEIENIGK

FIYRKINLSTIGLARVIDSY I TNNDIGFTEIQTQIAPLLEVAYSTILQVSQVSYISRDGIMFSYIL
ESNTSVAVFANSSSHS SREDY IWY TQTVDRLTGRINGNSTKSQSLIVI HT DWFQRAQSNNYTTAEV

I

{GLVSLGFEVKILTEVLNSINLAGEELYMWIK VREGSLN
SSGYEVEIEKRLRYQRFCSVIEVSGVELRYTLMFPNEG
FMMOATRREMAMRATLINCMEAT QOAERESMN]
/DT TLHGVHVCAKDLVALLNSVLIMSKIESG
VLD: GSVFEFSNVRGDSGRLEQL LENLVSNAV
TYETEISHSIRNNANTME
QEHQGTGLELEIVOSLVRIMEGEIRI TDERMCERG
STPNLGLTINTSLGGSMNIRNLSPRFNNCLSSS
VEHLSYRLERLFGFSPQSSMGRAECSLIC

GISLGGEDNETLIQSVVSL
RESNSLWSQCIPENCS

VDDNFISREVATGKLEEMGVSEVEQUDSGEKERLRLVIEGLIQREEQGSVDELPFDYI FMDCOMPEM

DEYEATREIRKVEHSYGVRTPIIAVSCHDPGSEEARETIQACMDAFLDKSINQLANVIREIESKRE
Legend:
+ +
disulfide bridge active site other ‘ranges’ other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not inter
For more information about how these graphical representations are constructed, go to https://prosite expasy.org/mydomains/.

hits by profiles: [2 hits (by 2 distinct profiles) on 1 sequence]

Upper case represents match positions. lower case insert positions, and the - symbol represents deletions relative to the matching profile.

i 00 200 F00 A S Gl oo L) D00 Ay
ruler:

_*

W (1122 aa)

USERSEQ1
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Sekundarni databaze

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

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

PRINTS \s noompendlum ofprotem fingerprints. A fingerprint is a group of conserved motifs used to characterise a protein fmmly its diagnostic pawer is refined by iterative SCEII'\HII'\& ofa
STISE A1 composite. Usually the motifs do not averlap, but arc scparated along a sequence. though they may be contiguous in 30-spacc. Fingerprints can encode protein folds and
funcnonnlmes mare flexibly and powerfully than can single motifs, full diagnostic potency deriving from the mutual context provided by motif neighbours.

New:

B SPRINT - Search PRINIS-S (relational PRINTS)
. prePRINTS - Sewrch PRINTS' automatic supplement
[ TnterPro - Search the integrated InterPro family database

Direct PRINTS access:

v accession number
y PRINTS code

v database code

v tot

v sequence

v title

By number of motifs
By avthar

By query language

EleEEEEEEE

PRINTS search:

1@ Scarch PRINTS with NEW FingerPRINTScan
|3 FPScan
| GRAPHScan
B MU Scan

|2 FingerPRINT Scan binaries and source are available: contact scordisie bioinfman.ac.uk

EPCEITEC
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Sekundarni databaze

= TRANSFAC http://www.gene-requlation.com/

5 @
. TS TRANSFAC Saccharomyces Module 0.1
.

‘ I SJ"MARI DB The S/MAF. transaction database (Felease 2.1)

[ The GBF
[ Research
[ Service & Technology Transfer

News & Public Relations

Scaffold/Matrix Attached Region transaction Database

= m The TRANSFAC Database (Felease 5.0)
Molecular Bintechnology

» Bininfonuaties

» The team
Publicatio .

2 éé s I L : El,'IJ JI*I %}@ This database is no longer available on this server. You can access it on

hi

Ittpdfwranar senieresnlation de

Databases ST | T W B P
Tools
Links
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The database of physiological systems, organs and cell types
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PDB http://www.rcsb.org/pdb/

DEPOSIT data . " 0 '?j'
DOWNL OAD files P { : . ..
browse [INKS L N DATA H\Aﬁ K EEE_E Culllt:ct Help
BETA TEST new features : e =

BETA mmCIF files ‘welcome to the PDE, the single worldwide repository for the Did you find what you

processing and distribotion of 3-D biological macromalecular wanted ¥

Current Holdings structure data.

ABOUT PDE | DAT A UNIFORMITY | RECENT FEATURES | USER GUIDES |

19623 Structures
Last Update: 30.Dec.2002 FILE FORMATS | EDUCATION | Ss'l"]RFI:IrEI':I:EAL GENOMICS | PUBLICATIONS |
PDB Statistics

Search the Archive 3& PDE Mirrors

Enter a PDB ID or keyword o Bk & (T

ey

Query Tutorial

| Find a structure ;

D query by PDB id onhy D match exact word
D remowe sequence homologues

San Diego Supsrcomputer
Cantar™

Butgars Uni warsity®

Hational Institute of
Standards and Technol ogy™

Maolecule of the Manth:

Cytachrame o Searchlite kewword zearch form with examples

SearchFielda customizable search form Cambridgs Crystallagraphic

The Protein Data Bank (FDE) is
operated by Butgers, The State
University of Mew Jersey; the San
Driego Supercomputer Center at the
University of California, San Diego;
and the Mational Institute of Standards
and Technolagy —— three members of
the Research Collaboratory for
Structural Bisinformatics (RCSE). The

Status Search find entries awaiting releasze

News

Complate Hewnm
Henms|athar

pdbd Archive
Subacribe

23-Dec-2002
Happy Holidays from the PDB! The PDB
staff wizh to extend our best wishes to the

Data Centra, UK

Hational Uni wersity of
Singapors

Diaaka Uniwersity, Japan

Uni warsidade Fadsral dea
Mnas Serais,_Braal

Max Dalbrick Canter for
Molscular Meadicins,

FDE iz supported by funds from the corumunity for a happy holiday season and Sermany,
Mational Science Foundation, the a wonderful new year!
Department of Energy, and two units of OTHER SITES

the Mational Institutes of Health: the

- oo


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

Strukturalni databaze

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

Structure Explorer - 1PSY

-1 nY -]
L

Bl LAY -

R Mt Structure Explorer - 1P5Y

Tile The Structures Of Host Range Controlling Regions Of The Capsids Of Canine and Feline Parvovirases and Mutants
Clagsificalion  Virus/ Protein

Compound Mol_Id: 1; Molecule: Coat Protein ¥p2: Chain: A; Fragment: Sequence Database Residues 190-737; Engineered: Yes: Mutation: Yes
Exp. Method  X-ray Diffraction

) View Structure

Summary [nformation

— plav File
Structural Neighbars

oMl

Sequence Details

Explore
Searchlite SearchFields

http:/Avww.resb.org/pdb/egi/explore.cgi’job=graphics;pdbld=1P3Y page=;pid=173561064349344& bio= | &opt=showdsize =300
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Genomove zdroje

0 NCBI Genome Data Viewer https://www.ncbi.nlm.nih.gov/genome/gdv /
Genome Data Viewer GDV is a genome browser supporting the exploration and analysis of more than 820 eukaryotic RefSeq

genome assemblies. €

Select organism

‘ Homo sapiens (human) Homo sapiens (human) genome 'RR
fruitfly Search in genome
-!-\ human Location, gene or phenctype n

Aedes albopict:
edes atbopictus Examples: TPS3, chr17:7667000-7689000, rs334, DNA repair

nematode chimpanzee
Assembly
‘ GRCh38.p13 v ‘
zebrafish rat
chicken J | Browse genome || BLAST genome |
mouse
Assembly details
Name GRCh38.p13
cattle RefSeq accession  GCF_000001405.39

GenBank accession GCA_000001405.28
Download via FTP  RefSeq, GenBank

sheep . .
Submitter Genome Reference Consortium
Arabidopsis Level Chromosome
Category Reference genome
grape . n
Annotation details
soybean Annotation Release 109

Release date 2020-08-17

i

1

1011 1212 14151

i
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1  Genome Browser Gateway https://genome.ucsc.edu/

E‘ & OMIM - Online Mendelian Inheritanc.., Tw g in W, T?: Ganes & Expression - Site Guide - NCBI ].Human [Horno sapiens) Genome Bro... x | +
€ > e

e ucsc.edu g c

whole genome shatgune sequencing Pl & B-

Human (Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was creatad by the Ganome Bicinformatics Group of UC Sants Cruz.
Software Copyright (c) The Regents of the University of Calfornia. All ights reserved

clade genome assembly position search term
Mammal = Human - Feb 2009 (BRCK37hg19) = chr21:33,031,507-33,041 570 | enter position. gene symbol or searchterms submit
Click here to reset the browser user intarface settings to their defaults

| wacksearch || add customtracks | | trackhubs | | corfigure tracks and display

| Add your cwn custom tracks =

Human Genome Browser — hg19 assembly (sequences)

The uary 2009 human reference sequence (GRCh37) was produced by the Genome Reference Consoriium. For more information about this assembly, 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 mMRNA or EST or STS marker, a chromosomal coordinate range, or keywords from the GenBank descripfion 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:

chr? Displays all of chromosome 7

chrUn_gl000212 Displays all of the unplaced contig gl000212

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 - 7:«3:?'?9‘?5

RH18061, RHB0175 Displays region between genome landmarks, such as the STS markers RH18061 and RHB0175, or chromosome bands 15q11 to 15q13, or SNPs rs1042522 and rs1800370. This syntax may also be
15q11:15q13 used for other range queries, such as between uniquely determined ESTs, mRMAs, refSegs, efc
rs1042522,rs1800370

D1653046 Displays region around STS marker D1653046 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 accession AC008101

AF083811 Displays region of mRNA 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_058110

pseudogene MRNA Lists transcribed pseudogenes, but not cONAs

homeobox caudal Lists mRNAs 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
zahler Lists mRNAs deposited by scientist named Zahler

Evans,J E Lists mRNAs deposited by co-author J E. Evans
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Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

B Homen che115,246,696-5,208.301 - U.. < | +

|
I['5 omma - ontine Mendetan inheri [@ tong [ & Genes & Expresson - site Guide - et

€ > du/cgi-bin/ hgTracks?hgeid=206557220 e - whole genome shotgune sequencing Pl A& B-

Data About L View

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
[[16x ) base ] o0m out

chri1:5,246,606.5,248,301 1,606 bp. | enter posiion. gene symool orsearch terms

aras

scate Sos [ | rais
@itz | 52,000 Sz 908] s,2ememel s2emaeel S2emzeel 5,297,990 5,247,400 5,ea7Sesl 5,247,500 5,24, 7eel 5,247,500 5,247,908 5,245,008 s.2ds,iee]  5,zam,zee] 5,248,308
UCSC Genes (ReFSeq, UniFror, CCDS, Rfan, tRNAS & Comparative Genomicsy

i

Refseq senes

Hes
Human nRNRS Fron Gengank

Hunan nRins
Hunan ESTS That Have Been snisced

Spticen esTs
toa _ H3IKZ7AC Mark COFten Found Neam ACTive Regu1atory Elenents) on 7 cell 1ines From ENCODE
@

Digital DNasal Hupersensitivitd Clusters frowm ENCODE
Dnase Clusters

oo intion Factor hiF_sect fron Encone

|| mn Factor cnie
bl Placental Manma) Baseuise Conservation b Fhulor

oo

ol ZZhratisn
Sl haclest ide FolLnoronians (SN 1355 Fourd in >~ 17 of Smmies |
Common sHPs(135> —

Repeating Elenents by Repeatriasker
—

repeatmasker
move start Click on a feature for details. Click or drag in the base position track 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

[_tracksearch | [ defauitiracks | [ defauftorder |

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.

add customtracks | [ trackhubs | [ configure |

- | Mapping and Sequencing Tracks
%m Chromosome Band STS Markers DFISH Clones  Recomb Rate aigj;gDE
[eoe [ MG - hide [~ hide [~ hide [~ e
PIEMCE oo conigs  Assently GRC Map Contigs Gap Publications
ey hee - hide [~ hide [~ hide hide [~
BAGENd  ®FosmdEnd 6 pgrgent GRC Palch Ha18 Dif GRC Incident
Pairs airs = Release Thide =] Thide " 1=]

hde [+ [hide [= — hide |~ — —

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

hide hide hide . hide hide . hide .

- | Phenotype and Disease Associations

® GAD View DECIPHER OMIMAV SNPs  OMIM Genes  OMIM Pheno Loci COSMIC

hide : hide. : hide : hide. : hide : hide :

% ISCA ® RGD Human QTL ® RGD Rat QTL g% GeneReviews

22 g - hide |+ hide |~ = — hide |~ -
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1 Human Genome Browser http://genome.ucsc.edu/cqgi-bin/hgGateway

sl s owm-o Innertanc.. - | @ Long y [ = Genes & bxpresion - site e

& du/cgi-bin/hgGene?hgg_ 18hgg_prot=

[ Human Gene HBB (ucO01mae.1) Desc... x | +

h " 2965

2 | #q~ whole genome shotgune sequencing A A B

enome:

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

m

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 :: V00497.1, BU659180.1 [ECO:0000332] ##RefSeq-Attributes-END##
Transcription Chromosome: chri1 Strand: - Size: 1,606 Start: 5,246,695 End: 5248301 Exon Count: 3
Coding Size: 1,424 Start: 5246 827 End: 5,248 251 Exon Count: 3

LEGRTANTGEY Sl Sequence and Links | UniProtKB Comments | Genetic Associations| CTD Microarray
RNA Structure | Protein Structure Other Species GO Annotations mMRNA Descriptions | Pathways
|0ther Names ‘GeneRevwews Model Information Methods
Data last updated: 2011-12-21

=] Sequence and Links to Tools and Databases

Genomic Sequence (chri1:5,246,696-5,248,301) mRNA (may differ from genome) |Protein (147 aa),
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 Deseription 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\\V/-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-04 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 HeLa 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 lability. Heinz bodies are observed also with the Ivemark syndrome
(asplenia with cardiovascular anomalies) and with glutathione peroxidase deficiency.

DISEASE: Defects in HBB are the cause of bet: (B-THAL) [MIM:604131]. A form of Tt are common ic 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 turn causes ineffective erythropoiesis and severe microcytic hypochromic anemia. Clinically, beta-thalassemia is
divided into thalassemia major which is ion tr (of intermediate severity), and minor that is i

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 hemoglobin (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. e
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1 Human Genome Browser http://genome.ucsc.edu/cqgi-bin/hgGateway
[EEEET)

€ a 9 296557

18ic=chrt 56t 30

£ OMIM - Online Mendelian Inheritanc., I@ Long-range sequence assembly in wa, | - Genes & Expression - Site Guide - NCBI

[ Genomic Sequence Near Gene.

& || #8~ whole genome shotgune sequencing LIRS
Genomes Genome Browser Tox Download:

Genomic Sequence Near Gene

Get Genomic Sequence Near Gene

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

Promoter/Upstream by 1000  bases

5"UTR Exons

CDS Exons

3" UTR Exons

Introns

[ Downstream by 1000 bases

@ One FASTA record per gene.
One FASTA record per region (exon, intron, etc.) with 0 exira 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.
© All upper case.
All lower case
[ Mask repeats: @ to lower case © toN

x Najis WGs ¥ Datsi 4 Predchozi £ Zvjrazit [] Rozlitovat velikost

W wvpoges || Windows M
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1 Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway
| LT+ om0 tanc.. | @ Long inw.. | & Genes B Epresion - St Guide - NCBL -

€& @ genomeucscedu/cgibir sit= 2965572298 g= htcDnaNearGene Btz ucO0lmae.| Bics chrl 1

B g/ genome.nic...erBisubmit=subrit x | 4

- whle genome shotgune sequencing L2l & B-

>hg19_knownGene ucO0lmae.l range=chrl1:5246696-5245301 5'pad=0 3'pad=0 strand=- repeatMasking=nocne
ggaacttgaatcaaggaaatgattttaaaacgcagtattcttagtggact
agaggaaaazaataatctgagocaagtagaagaccttttcccctoctacc
cctactttctaagtcacagaggctttttgttccooccagacactottgoag
attagtccaggcagaaacagttagatgtccccagttaacctoctatttga
Caccactgattaccccattgatagtcacactttgggttgtaagtgacttt
ttatttatttgtatttitgactgcattaagaggtctetagtittttatet
cttgttteccaaaacctaataagtaactaatgcacagagcacattgatte
gtatttattctatttttagacataatttattagcatgoatgagcaaatta
agaaaaacaacaacaaatgaatgcatatatatgtatatgtatgtgtgtat
atatacacacatatatatatatattttttcttttcttaccagaaggttte
aatccaaataaggagaagatatgcttagaaccgaggtagagttttcatee
ATTCLgTCCTgraagrattttgcatattctygagacycaggaagagatce
atctacatatcccaaagotgaattatggtagacaaaactcttocactttt
agrtgcatcaacttottatttgtgtaataagaaaattgogaaaacgatort
caatatgcttaccaagctgtgattccaaatattacgtaaatacactigea
aaggaggatgrrtttagtagcaattigtactgatggtatggggccaagagq
atatatcttagagggagggctgagggtttgaagtecaactectaagecag
tgccagaagagccaaggacaggtacggetgteatcacttagaccteacee
tgtg accctaggat totacte gagg
gcaggagccagggetgggcataaaagtcagggoagagecatotattgett
ACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAARCAGACACC
ATGGTGCATCTGACTCCTGAGGAGRRGTCTGCCGTTACTGCCCTGTGGGE
CARGGTGARCGTGGATGARGTTGETGGTGAGECCCTGGECAGgttggtat t
caaggttacaagacaggtttaaggagaccaatagaaactgggcatgtgga
gacagagaagactcttgggttictgataggeactgactotetotgoctat
tggtctattttcccacccttagGCTGCTGGTGGTCTACCCTTGGACCCAG
AGGTTCTTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGES
CARCCCTARGGTGAAGGCTCATGECAAGARAGTGCTCGGTGCCTTTAGTG
ATGGCCTGECTCACCTGGACRACCTCARGGGCACCTTTGCCACACTGAGT
GAGCTGCACTGIGACARGCTGCACGTGEATCCTGAGRRCTTCAGEtgag
tCTatgggacgettgatgttttctttcCcoCttotttiotatggttaaget
catgtcataggaaggggataagtaacagggtacagtttagaatgggaaac
Agacgaatgattgcatcagtgtygaagtctcaggatcgtitiagtttctt
ttatttgotgttocataacaattgttttcttttgtttaattettgotttct
ttttttttcttotccgoaatitttactattatacttaatgocttaacatt
gtgtataacaaaaggaaatatctctgagatacattaagtaacttaaaaaa
aaactTtacacagtcrtgccrtagracattactatttggaatatatgrgrge
ttatttgcatattcataatctccctactttattttcttttatttttaatt
gatacataatcattatacatatttatgggttaaagtgtaatgttttaata
tgtgtacacatattgaccaaatcagggtaattttgcatttgtaattttaa
aaaatgctttcttcttttaatatactittttgtitatettattictaata
CTTLCCCTAaatCeLCTTLCItiCagggcaataatgatacaatgratcatge
ctctttgcaccattctaaagaataacagtgataatttctgggttaaggea
atagcaatatctctgeatataaatatttctgcatataaattgtaactgat
gtaa tcatattgctaa aatccagctaccattotg
cttttattttatggttgggataaggctggattattctgagt gctag
gCCCTTTTgCTaatcatgTtcatacCtettat et tecteccacagCTCCT
GGGCRACGTGCTGGTCTGTGTGCTGECCCATCACTTTGGCARAGRATTCA
CCCCACCAGTGCAGGCTGCCTATCAGARAGTGGTGGCTGGTGTGECTART
GCCCTGECCCACAAGTATCACTARGCTCGCTTTCTTGCTGTCCAATTTCT b
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1 The Arabidopsis Information Resource (TAIR) http://www.arabidopsis.org

§ OMIM - Online Mendelian Inheritance. | ) TAIR - Home Page <[+

€& @ www arabidopsis.org | |29~ Google
7 Gene [+]  search
& tair Home Help Contact AboutUs Login/Register
Search Browse Tools Portals Download Submit News ABRC Stocks
The Arabidopsis Information Resource Breaking News
. . o ) [ Subscribe to news feed
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 Follow our Twitter feed
the complete genome sequence along with gene structure, gene product information, [ Join our Facebook group
metabolism, gene expression, DNA and seed stocks, genome maps, genetic and physical
markers, , and ion about the Al research community. Gene product 2012 MASC Report Now
function data is updated every two weeks from the latest published research literature and Available
community data submissions. Gene structures are updated 1-2 times per year using [duly 11, 2012]
computational and manual methods as well as community submissions of new and updated Please check out the latest
genes. TAIR also provides extensive linkouts from our data pages to other Arabidopsis resources.  report from the Multinational
Arabidopsis Steering
The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces, Commitiee
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
New Protein Chip and Cell
CarneGie  TAIR s located at the Camnegie Insfitution for Science Department of Plant . Cultures at ABRC
Science  Biology and funded by the National Science Foundation with additional @: [May 9, 2012]
support from TAIR sponsors. ¥ Anew protein chip
(AtProteinChip 2) developed
Updates on TAIR funding are available here. 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
i you imagine your research
CI ic k h ere project on Arabidopsis
to try our new online submission form | Hlustalingan mportant
scientific concept? Contribute to
and submit the molecular function (e.g. protein kinase), biological moving Arabidopsis from the
process (e.g. seed development), localization (e.g. pl/asma membrane) bench to the classroom!
or interacting partner of your favorite gene
GO i At TAIR
[January 25, 2012]
x_ Najitc WGS & Dalsi & Piedchozi £ Zujraznit [] Rozlisovat velikost
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1 The Arabidopsis Information Resource (TAIR) http://www.arabidopsis.org

Search Browse Tools Stocks Portals Download

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.

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.

[ | -
'\ & tair Homs B Comisct  AbootUs  Login Genn Sl searcn

The Arabidopsis Information Resource Breaking News

The Arabidopsis Informatien Resource (TAIR) mainlains 3 ¢atar

AFPE Fre

I Gene > =

Submit News

Breaking News

Data Updates Suspended
[October 19, 2008]

Some TAIR data updates,
including loading of new ABRC
stocks, will be suspended from
Oct 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, 2006]

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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Analyticke nastroje

Globalni vs. lokalni pfifazeni

Globalni pFiFazeni
0 AW = s e e APATNIK------- PIONYR-I--——-—- AKSETQRYMVIE
SLAVYTYIEFVRANAPATNIKSECVRAAPIQONYRRVEHVRATAKSETQRYMVIE

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 prifazeni umozni identifikaci a srovnani i v pfipadé
porovnavani pouze usekl sekvenci s vyznamnou mirou
podobnosti, napf. i pfi zaméné poradi proteinovych domén
béhem evoluce

EPCEITEC



Analyticke nastroje

1 Volba spravného typu pfifazeni pomoci bodového diagramu (dotplot)

¢

R s

Sekvence X ATTGATCGGTCTTGCACTGA
Sekvence Y ATTGCTCGGTATTGCTCTGA

filtrace diagonal
kratSich nez 3

POHNHOE IO

) 4

a'."r_-rm' ._-rc'_i%c;c-rc CACTGA| X ATTGATCGGTCTTGCACTGR X ATTGATCGGTCTTGCACTGA| X

Cvrekova, Uvod do praktické bioinformatiky

vyneseni sekvenci proti sobé
identifikace shody v okné& o dané velikosti (napf. 2 bp)

L2odfiltrovani“ diagonal o délce mensi nez je mezni hodnota
(threshold)

EPCEITEC



Analyticke nastroje

1 pfiklady srovnani sekvenci pomoci bodového diagramu

N N
\\
N

B C D

Cvrekova, 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 lIze ziskat pomoci srovhavani programem
BLAST2 (viz dale)

EPCEITEC




Analyticke nastroje

« BLAST http://ncbi.nlm.nih.gov/BLAST/

: AST
NL B [ nucleotide-nucleotide BL ke l

Nucleotide ! Translations Retrieve results for an RIR
r‘
Ad G allis Ly e
acaccaktecat ecattatecate ategbbttgg gegeatgtbtg tgtggtteea
gogtattaat
#eareh [2taattaatt tattecacat gagatatgat atgatataet atgtattttt
tgttttttkt
ttatttgtaa acetttaata taacaagaac tacaaaaaat gaaaa
#et subsequence From: | Ta: |
CMnﬂﬂﬂﬂﬁe[nI !#]
el BLAST! Ef ™ esetquery |'meseral
Y
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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)
Matice PAM 250 -

r r o
= Zobrazeni vysledku Lt
T -2/1 1
P31 0 &
A o-2l1 o112
[ =311 0 =1 1 5§
W 4|1 0-10 0|2
AT G C/,.,-{hodnotanepéruG-AI b -5jo 0o-10 12 «

al 1! ol eeo e-suu-:uoiaaa
1] =Bj=1 =1 0 O =11 2 T 4

TIO01110 O__’_,-i hodnotapéruG—Gl L SRS W ey (H

Gl ol ol 14— B 4|0 -1 0-2-3|0-1-1 1|2 &

— | K -5l0 o0 -1-1-2{1 0 0 1|0 3 &

cjojojoj1 M 5|2-1-z-1-3|23-2-12 0 0]%
1 =2|=1 0 =2 =1 =3|=7 =} =2 af |=] « «R| 2 1§
L 6[-3-2-3-2 4|-3 -4 -3 -2|-2-3-3[4 2 &

; ¥ -2|-1 0 -1 012 -2 -2 2|2 -2 -2f2 4 2 4
Cvrékova, Uvod do praktické bioinformatiky F=-3-3-5-i1i 5|4 €5 5|4 5[0 1 2 -1|%
L A I I o e e e B R A -
w -B|-2 -5 6 -6 -7|-% -7 -7 -5|-3 7 -3|~4 5 -2 k|0 07
/5 T P A GIR D E G|R B K[MW I L V|F ¥ W
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BLAST

Basic Local Alignment Search Tool

[ >gi|s016088 |ref|NM 001101, 2|

E= expectancy

Score

Identities

Strand =
Query: 156
Skgjet: 101
Query: 216
Skbgjet: 161
Query: 276
SkHet: 221
Query: 336
Skbjet: 281

Length = 1793

= 1110 bits (5603,
ies = 965/1100 (B7%

Plus / Plus

value

tegacaacggeoctetggeatgbtgecaaggecggattbtgecggagacgatgeteccegegee

tecgacaacggoctecggeatgbgecaaggecggettegegggegacgatgececcegggee

gtetteoeccategattgbtgggacgtececeogtecaccagggtgbtgatggteggeatgggecag

gtetteocceteocategbtggggegececaggeaccagggegbtgatggtgggeatgggteag

aaggactegtacgbtgggtgatgaggegeagageaagegtggtatecteacectgaagtac

aaggattecetatgbgggegacgaggeccagageaagagaggecatecteacectgaagtae

cocattgagecacggtategtgaccaactgggacgatatggagaagatetggoaccacace

cocatocgageacggeateogtecaccaacktgggacgacatggagaaaatetggecaccacace

actin, beta [(ACTE), mRNA

215

160

273

220

335

280

383

340

ce

ds..5=1213 E=0.0

250 1500

A A S I S S S

A A S

u ”expect [ n‘_‘r-ll'l;_.l'r-l'r--'l;-l'l'l'lm

felUlsIEATANVIVIF vi Bl widW'A

ci se stejnou

nebo |ep 21 AJ\JNANJAJLINJ DL AJ1 1V VIR AAJCAVCALLL VA, DL T,V elké databézi

sloZené z Aehednayeh-selienet

. vysledek udava frakci totoznych a u protein( i podobnych pozic, pfip.

pocet vlozenych mezer




Primarni databaze

= Home - BioProject - NCBI

€ )9 | @ www.nchinim.nihgov/gener1224316

| 2 vir& two-component VirA-like sensor... x

+

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

il
c | |49~ Google A B
+ Ale N

BEEENEN

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

QLINK Results: NP_059797.1

)0 (145,400 (145,600 (145,800 [146 K (145,200 (145,400 [146,600 |146,800 [147 K [147,200 [147,400 |147,600 |1
[
Genes W
=02 NP_059797.1 I
|l ange N 0037 s son gy | S LB
total range: NC_ . ,694..148, P S SR S S
NP 0597371 total length: 2,490 _

~ | Bibliography

Related articles in PubMed

==
=
4

M e

| T2l EnNiote X - [ | 3 Con0 2012 1. ‘AdobeA:mba ‘PrAdobePhotos |

sl = o ||

B}

0%} G
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BLAST

Basic Local Alignment Search Tool

€& | @ wvwncbi.nim.nih.gov/sutils/blink.cgi pid

<> BLINK

P « | &= Bunk

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]
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 |

i

Other views (Reports): | Taxonomy report || Multiple Alignment || Blast |

Reset all filters

‘ B Choose Display Options A

1203 ‘Archaea 138285 ‘Bacteria F Metazoa (1349 | Fungi |594 (Plants BViruses 5676 | The Others reset selection

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

833 aa
. . .

blink [ R LA LA LA R AR R b SCORE ACCESSION Length Protein Description

——— Conserved Domain Database hits
L 2 ———————————————————— 4166 AAK90927 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 pTiC58]
<+ —_— 4159 NP 053380 833 hypothetical protein pTi-SAKURA pl42 [Agrobacterium tumefaciens]
<+ 4159 BAA8T76€5 833 tiorfl40 [Agrobacterium tumefaciens]
+ 4153 AAA91590 833  virA [Plasmid Ti]
+ 4153 gi|737127 833 virA protein
+* 4153 CAA34777 833 91.3 kDa protein [Agrobacterium tumefaciens]
+ 3800 CAA35780 829 virA [Agrobacterium rhizogenes]
* — = 3718 gi|227240 869 virA gene
+ 3148 RAAABB643 829 virA [Plasmid Ti]
. <
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BLAST

Specializované verze

V soucasnosti existuje cela fad specializovanych verzi programu BLAST

. vyhledavani podle zdroje (organismu) sekvenci, napf. znamych genom
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 nukleotidové sekvence prelozené
do sekvence aa v proteinoveé databazi


file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/blast_microbes.htm
file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/Blast.cgi.htm

BLAST

Specializované verze

V soucCasnosti existuje cela fad specializovanych verzi programu BLAST

TBLASTN

. vyhledavani  podobnosti  proteinové  sekvence v
nukleotidoveé databazi prelozené do sekvence aa

TBLASTX

. vyhledavani k sekvenci nukleotidu pfelozené do sekvence
aa v databazi nukleotidovych sekvenci prelozenych do
sekvence aa



BLAST

Specializované verze

V soucCasnosti existuje cela fad 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


file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/PSI_BLAST.htm
file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/PSI_BLAST.htm
file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/PSI_BLAST.htm
file:///D:/Teaching/CG020 Genomika/Prednaskove prezentace/CG020 prednaska 01/www pages/PSI_BLAST.htm

BLAST

Specializované verze

V soucCasnosti existuje cela fada 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



BLAST

Specializované verze

Priklad vyhledavani pomoci PHI-BLAST

>gl 4758958 |ref |[NP_004148.1| Human cAMP-dependent protein kinase
MEHIQIPPGLTELLOGYTVEVLEDOPPDILVEFAVEYFTRLEEARAPACSVL PAATPEOELGHPPPEPGEPDER
VADAKGDEESEEDEDLEVEPYVPSRFNERVEVCAETYNPDEEEEDTD PRV IHPETDEQRCELOEACKD ILLE
FNLDOEQLEOVLDAMFER IVEADEHV IDOGDDGDNEYVIERGTYD I LVTEDNOTREVGOYDINREGS
TEEGELWSELDRVTFRRI IVENNAKEREMFESFIESVPLLESLEVEERME IVDWVIGEE
IYKDGERTI ITOGERADSFY I TESGEVE ILIRERTESNEDGENOEVE TARCHEGOYFGELALVTNEPRAAS
AYAVGDVECLVMDVOAFERLLGPCMD IMERN I SHYEEQLVEMEGE SVDLGNLGE

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



Osnova

. Vyhledavani sekvencnich motiva, otevienych &tecich ramcd,
restrikCnich mist....



Analyticke nastroje

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

2 x .
= ¥ ' ilF - \ 1 1
T ] aco i TR e
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4 g " «fl - - 3 i 5
; i : ; II- I- :‘ J :
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= - o - gt bl x.
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MofrEed! http://workbench. sdsc. edu/

[ seect A [ Desetot A [ a7 | aaa [ eas  Detee | Copy [ v ) Dowmucas | vewRscors
[Bioseg | BLoseox ]| BLasT ][ BLASTR ]| ToLASTS J| FASTA ]| FASTE | FAsTY ] SseARch J| CLUSTALW |
[ CLUSTALWPROF ][ ALIGN J[ LALIGN ]| LFASTA | PATTERNMATCHD || PATTERNMATCH ]| TACG J| PRIVERS |

R A A e
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Analyticke nastroje

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

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




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

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

>170248 Translated - Frame 1
ELPWGARAKLFAEWENI I PSVCNSY ST ¥ ITNEGANLTILFL

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

»>170248 Translated - Frame 2
S5LEGOGONFLINGE I LYOVFVIVIQ FELTKGO I * LFCE
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Analyticke nastroje

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




Analyticke nastroje

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

EAACALY(TH
CAGTCAAATCATTCACACAACTCCAAAAACAACCCAAMATOOTAAALAAAAAFFIATIAT) y
CATCOTCTATGTRRACTTCAATACTCTGAAGAGGTACCECAAGGACTCAGDCT 3 BO4B55

¥I8 v

; 0 i e zen
------------ PETAGToRGeTTeTEGA TINC TIOTCG0EA EEMiCA TTO0EATINE, 170381

11321163
e, TGA LTT! T . [T T 170248
ACCATGTTTAC (H TTETUEST & G
CAAGAACATGOTE G AL ARG GA CAAACAGEY W EGGEAG T BO4B55

77 i 7 h =18 =26
A TTGTATEEAATENT CGHUAACAACTTGCCATOAC]
AT GGt A ACA A CTTRCCTCAC)
TRGETEAATA A CTTGCCAN
TGEE A A0 2 CTTECCAN
AGAA

TCTAGAAGTC HAGARAGAT
TCTAGAAGTCAAGARAGAT
HICTACAAGTCAAGAAACAT RGAAGACTGAGGCTTTATGA
TCTACAAGTCAAGAAACAT WGGAAGACTGAGGCTTTATGA)

DPCEITEC



Analyticke nastroje

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




Analyticke nastroje

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

SEARCH j vCR

WPCF. 2 0 (WWW interface) - Please, enter nucleotide primer sequences (IUE codes allowed for degenerate primers). VECE 20
searches the specified database for matches to the primers. If matches are found within 10000 bases, a PCE simulation model
predicts amplification. Calculated PCF. products are displayed within a minute.

HOTE: Abilities of WPCR 2.0 are #till imited by ELART capabilities and settings, as well s inabilitw of owr ewrent software to deal with more than a
eople thovsend matches per primer. For example, wsing primers shorter or rowghly equal to owr 11-base word size misses most matehes. Primers with
overrepresented sequences vanse prodlems as well, %We are now busy solving most of these problems, please, be patient. If yow hawe a minute, please, let
s know what kind of expectations wou hawe for VEBCE 2.0 ete. Cumrently, this address is for testing WPCR 2.0, stable features will be installed on
WPCE 2.0 Homepage.
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Analyticke nastroje

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



Dalsi WWW zdroje

» TIGR (The Institute for Genomic Research), hitp://www.tigr.org/software/
= Recently part of the J. Craig Venter Institute

@ PHACTRA phasphatase and actin regulator 4 [Home sapiens] - Gene - NCAL- Mazill Firefox = o ]
Soubor Upravy Zobrazeni Historie Zalgtky Mistroje Mapouida

| JCVE Home

| 2 hitptfwnomncbi nlm.nih.gawsit Dt nd=ShowDetail TermToSearch=65973 - G| |- institute for genamic research

w Diploid Hurman Genome Browser | H.. | <2 PHACTRA phosphatase and actin reg... X

Gene Gene - |

Limits  Advanced Help =
Display Settings: Full Report
Table of contents =
PHACTR4 phosphatase and actin regulator 4 [ Homo sapiens ] Surmmary
Gene ID: 653789, updated on 27-Aug-2011 Genormic contest

Genomic regions, franscripts, and products
| Summary 2|7

Bibliography
official Symbol  PHACTRA provided by HGNC Interactions
Official Full N\ame phosphatase and actin regulator 4 provided by HGNC General gene infa
Primary source  HGNC 25793 General pratein info
Locustay RP11-442M24__A1 Reference sequences
Seerelated Ensembl 00204138 HPRD 07 816; MIM-BORT 26

Related sequences
Additional links

Genetype protein coding
RefSeq status  REVIEWED
Organism Homo sapiens
Lineage Eukaryota; hetazoa; Chordata; Craniata; YVertebrata; Eutelenstormni; Mammalia; Eutheria; Euarchontoglires; Primates; Haplarthini; Catarrhini;

Hominidae, Homo Links = §
Alsoknownas FLI13171; MGCZ061S; MGC34186; DKFZpBRELOT 205, RP11-44IN24_ A1 Qrder cDMA 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 ofthis gene in the mouse has been shown to interact with actin and PP1. Multipl BioProjects
transcript variants encoding different isoforms have been found for this gene. [provided by RefSeq, Jul 2008] ccos
Caonserved Domains
~| Genomic context 27
dhvar
Location : 1p353 EST
Sequence @ Chromosome: 1; NC_000001.10 (28696003, 28826881 Full text in PMC
See PHACTRY in MapViewsr
Genome
Chromosome 1- NC_000001.10
[ 28585363 = [ 28565703 GEO Profiles
HomoloGens
sesne e
SHORATIA Map Viewsr
SHORATIE
RNULOSA Mucleotide
e
ROCL Qb It
Probe
Frotein
~| Genomic regions, transcripts, and products 27

PubChem Compound
Goto reference sequence details  PubChern Substance
Pubhled

Pubhed (GeneRIF)
Gotonucleotide Graphics  FASTA  GenBank  pyypeq (ominty

Genomic Sequence NC_000001 chromosome 1 reference GRCh37 ps Primary Assembly «

RefSeq Proteins 2
B0l 01 e VEN < @@y, #WEG 10

.= Te=C

;: HAEY & @ ” s Dorutenzpoita.. || &) 2 Firefox (@ Kalendar- Whicr.. =3 Internet Bxp... ¥



http://www.tigr.org/software/

Dalsi WWW zdroje

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

BB 01104 Ontine Mendelian Iheritanc.. | 41 TAIR- Home Page [ Gene semeh hesuts | [+
€ 3 @ omimorys 2 # B-
Home | About | Statistics = | Downloads/API ~ | Help = | External Links | Terms of Use = | Contact Us 2§ Select Language ¥

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

OMIM™

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

OMIM Search| sample Searches

Advanced Search: OMIM, Clinical Synopses, OMIM Gene Map

T QPSS FE==

NOTE: OMIM is intended for use primarily by physicians and other professionals concerned with genetic disarders, by genetics researchers, and by advanced students in science and medicine. While the OMIM database is open 1o the publie, users seeking informarion about a personal medical or genetic condition are urged to
consult with a qualified physician for Giagnosis and for answers 1o personal questions
OMIM® and Online Mendelian Inheritance in Man ® are registered trademarks of the Johns Hopkins University.
Copyright® 1966-2012 Johns Hopkins Universi

Najit. WG5

G Figdchos & Zojreit | et vekast
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