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o Osnova

= Schéma prednasky
= 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 sekvenénich motivu, otevienych &tecich ramcu,
restrikCnich mist....

. Dalsi www genomové nastroje
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° Scheéema prednasky

o Prednaska 1

Uvod do bioionformatiky

Teorie zakladnich bioinformatickych nastroju

o Prednaska 2

= |dentifikace genu

In silico i experimentalni

o Prednaska 3

Pristupy reverzni genetiky

o Prednaska 4

= Pristupy genetiky primé
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Schema prednasky

O

O

Prednaska 5

Pristupy funkCni genomiky

Prednaska 6

Praktické aplikace funkCni genomiky
- Vyuziti genomiky ve Slechténi rostlin
Individualizovana medicina

Pokrocilé biotechnologie

Vyznam a bezpecnost GMO
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o Literatura

= Zdrojova literatura ke kapitole I:

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

= Uvod do praktické bioinformatiky, Fatima
Cvrcékova, 2006, Academia, Praha
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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 pfistupy REVERZNI GENETIKY
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GENOMIKA-co to je?
role BIOINFORMATIKY ve FUNKCNI GENOMICE

,Reverzneé geneticky” pristup
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¢ SNova

= Databaze

. Spektrum ,on-line* zdroju
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| = O
EMBnet National Nodes
Vienna Biacenter Ausstria hittpe/ fwves. at.embinet. pmg,f
BEN Badgium hitpe/ fwww. be.embnet.arg/
BioBase Demmark  hitps//hichase.diy/
sC Finland ke fww fi.embnet. orgf
INFORIDGEN France Fittp:/ fuemus infabiagan.fr/
GENIUSAet Germarmy hittp:/ faenome.dikfz-heidalberg.de,baunit’
MBE Greace it fwesw.imbb.forth.gr/
HEN Hungary  hittpy/fueww. hu embret.arg/
TNCED Ireland http:/facer.gen.tod e/
INN Israel hitp:/{dapsas welzmann.ac.il/bed finn.html
TEN-ADR ITtaly httpe//bio-vewnw. ba.onr itB000, BioWWW, Bia-WWW him
CADS,/CAMM Netherands htip:/fwwacaes. kun.nl/
Bio Norway hittpe/ fwwar.noLemibnegt. org/
IaR Poland hittpe/ fwwenib b waw. pl’
1L Portugal hitp: /fww.igc. gulbenican. piy
GeneBee Russia hittpe/ feven genebes. meu.su)’
CNB-LSIC Spain hitpe/ fwwe.es. embaet.org,
BMC Swedan hitps e emibnet.se,
SIB Switzerland  hetpe/ fwwen.ch. embret ong/
SEQNET 114 hitps fwwwrseqret. dlac.uk)
EMBnet Specialist Nodes
MIPS Germanmy  hbtps/ fwww,mips, bicchem.mpg.de/
iCGER Tealy Ty
Pharmada Upjehn Sweden hickps/ e priv.cors,’
F#affmann-La Rache  Switzedand  hitps/ www.roche.com
ERT 114 hitpz e el acuky
HGMP-RC U g e bgmp, mirc.ac.uk/
Sanger 114 hittps/ e sanger.ac, k)
LIMBER 114 hittpz fwww bininf, man.ac.uk,/dbbrowser
EMBoet Associote Nodes
IREM Argerting  hitpeysol boLunlp. edw.arfembnet
ANGES Australia  hitps/ fwwwangis. su.oz.auy
CBI CFrina hitkpe . chil plu. ed won/
CIGE Cusha http:/,bic.cigh.edu. o/
COFD India hittpe/fsalagung.embnetarg.ing
SANBL South Africa hitps/ fwwwsanbi sc_zs
USA Information Providers
NCBT USA htpe fawer, i nkm.nif.gow/
LM UsA g/ fwwe,mlm. i, govy
NIH sA hittpe /e it govy
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Spektrum on-line zdroju

@

B

Pubtied
Search

Mucleotic

SITE mAF
zuide to MCBI resaurs

™
10,000,000
| ]
1,000,000
[

100,000
me, (AU

1.000

Ta>. my

ene

Llr.ne

N&B Initp://wiwmnelsiria. bik/gevvices

C r
Chro omes
-
Genome
ne
t
HomaloGene holagous
=hs
‘R
ion
Journals
Fedse
ne

* *
* 4 K

EVROPSKA UNIE il

a

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

OP Vzdélavani
pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

Tato prezentace je spolufinancovana
Evropskym socialnim fondem
a statnim rozpoétem Ceskeé republiky


http://www.ncbi.nih.gov/Database/datamodel/index.html

o Osnova

PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
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o Primarni databaze

= zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

= Sekvence v databazich tzv. ,Velké trojky*:

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

GenBank,http://www.ncbi.nih.gov/Genbank/Genbank
Search.html

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

= denné vzajemna vyména a zalohovani dat
= velka datova naroCnost (kapacita i software)
= zafi 2003 27,2 x 10 zaznamu o zhruba 33 x 10° bp
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o 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/
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o Primarni databaze

= Typy sekvenci v primarnich databazich

standardni nukleotidové sekvence ziskané kvalithim
sekvencovanim

ESTs (Expressed Sequence Tags)

HGTS (High Throughput Genome Sequencing)

- neanotované ,surové” vysledky sekvenacnich projektu

referencni sekvence anotovanych genomu

TPAs (Third Party Annotation)

- sekvence anotované jinymi nez pavodnimi autory
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o Primarni databaze

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

;-’ 1 National Center for Biotechnology Information
" -’ ]'\‘ {— B [ National Libeary of Medicine Mational Institutes of Heallh
FPubhded Entrez BLAST Cihod [1 Books T axBroweser Structure
Search | Nucleotide L& |for| L.G.EJ
* What does NCBI do? Hot Spots

Established in 1988 as a national resource for molecular P Cancergenome
vehind aur biology information, MCBI creates public databases, anatomy project
i int j” conducts research in computational biology, develops
and th software tools for analyzing genome data, and
disseminates hiomedical information - all for the better
understanding of molecular processes affecting human b Coffee Break
health and disease. More...

Pk Clusters of athologous
graups

Pk Electronic PCR

Mouse Genome B Gene expression

omnibus

Resources: explore tools for _
manipulating the mouse genome. B Genes and dizease

@ Pk Human genome
resources

Try these: Map Miewer Sequencing Hurman-Mouze

Literature
Fub . OMIk, B
and Pubhed Central

Progress Hornolagy B Human/maouse
homology maps
(CBLink B and get results fast! D LoousLink
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Primarni databaze

Jtranzlation="MHGRYCFTRODFETGAKPWEILALIVARMIFAFMAVASHODHAT
TRATLEQLESIMADEASLORDVLRAHTG TYANYRFIT SRLGALEKNLEDLEGLFRQEH
IVEEENAMLLACLEVELNEADAAVAAF CACHVRLODELACFTRALEELPGEASTDQT
LEEPTELAEMMLOFLRCPEPAISFEIELELERLOEQRGLOEAPVRILAREGPIILELL
EIMTAToD ENLORECLEVYSLEKNVEEREARIFLGEAEVELCLYTITL
EESERATTEEAQAALRIICRFFDADT CALAL
RTEADERATVFRIIEEKKIVHLFLEIF
ELQLLELATACLCHY IDVEREQTECD
«GEILGHAELAQNEVERTEVTERYIDYII
FFEVEELVTEIAFLLRMALPFNIELEFRFDOMD
4 LCVLINICKNAEQANT ANGQIDI ITEQAFLPVEKI LAHGVHFPGDYWVL
MGEGIPEAYLPHI FEPFFT TRARNGETGLGLASVHGHI SAFAGY IDVESTVGH
ﬁ ¥LPPESKEPYNFOCFFGRNEAPRGHNGEL VAL VEFICLLREAYEDETARLEYE
FVEFRTFNEIRDWI EKENEADL VM VDD ASLFELQEPHEVDLVLETAE IT IGENDLENT
LEREDVT AHAILTEIET"

ORIGIN

1l abtgaacggaa gatattcac ag gattttaaga caggogogaa gocotkbggtot

att ttogogttoa tggoggtbge gtoceggoag
2

t cgattaacge cgacagogoo
Sgascta cogooocoatt

H goaatt atttagacaa

GeneBank Identifier

[——— — == gyedT@CaAs atgtacgoct goaagatbtog
421 ctggocagtt Ecactogtgo ttbgagoagt cttocaggaa aagoctoaas ogatoagact
481 ttagaaaaac caacagaatt ggotagoatg atgotocaab ttottoggoa accaagooog
E4l gotatkttoat bogagakcag oobtgaicta gagaggcboo asaaacaacg cggtottgat
EQl gaagctcoog bgogocatact tgoacgbgaa ggtoccakbta bobtakogob btbgocacag
ESl gtgaaagato ktggtgaacat gattcagacg totgacacog cagaaattgs ggagatgotg
721 cagogogaght gtttggaggt ctatagotbg aaasatgbag aggagoggag cgoacghbakbo
781 tktotbggght cogotbtcagt gggtotbtge ckcbacakoa toaccktagh ctataggota
B4l cgoaaaaaaa cogabtggbt agogoggogt ttagattacy aagagotaat caaagagato
901 ggagtatgtt btgasggtga ggoggocace acghkogtocg cgoaagobge ackttoghabt
951 attoagoget bcttbgatgeo ogatacgtge goghbtagote tagtggacca kgacoghbaga
1021 tgggotghbog aaacatbogg tgogaaacac cfaaaacctg tgbgggacga cagogtgota
1081 cgogaastag kckctogtac caaagoggac gaacgggeoga cggtabtcog catcatateog
1141 togasaaasa togtacattt goctotogas attocaggtc tobogatact actggoboas
1201 aaatcoacag ataaactaat tgoggtbtgt toactgggtt accaaagota bogoockboga
1261 cottgooaag gogaaattoa gobtotbgaa ctogocacog cobgootobg toackatato
1321 gatgttocgge gtaagoagac ogaatgogac ghtbtggoos gacgakttgga goatgogoss
1101 cgeocttgagg cagtbggtac acktgoogge ggaatagoac atgaatttsa btaacatbteg
1441 ggctcastoc kogggomcgc agaakbtagon caaaactogg bgkcotogaac atotgtocace
1C0]1 cgaagatata ttgactatat catttogtoa ggogacagag coatgotoat tatogaboag
1561 atcttgacge bgagoogasa Acaggagoge atgatcaago cabttaghge otocagagott
162l gtgacogaaa togotooctbt goktacgbatyg gotoctboogo caaacatoga gottaghbtto
1601 agatttgats aaatgoagag ogbgatogas ggaagocogo ttgasctbocd acaggtactsa
1741 attaacatct goaagaatgo ttocoaagoo atgactgoas atggtoaaakb cgacatcato
1801 atcagocaag cttttttaco aghtaagaaa attctggogco atggtgttat gocacctggo
1BS]1 gactakghts booctatotat tagogacaat ggtggaggeos ttooogagge tgbghtacoo
1921 cacatktbtg maccotkcokbt tacgacacga gotogoaacg gtggsacggg botoggoott
1281 gottotghbge atggtoatat cagogogttt gogggttaca togacgttag btoaactght
2041 gggoatggga cgogotbtga cakttbatcke cotcogtott ctaaggaacs cgtaaakboca
2101 gacagktbtt boggocogoaa taaggoaccog cgtggaaacg gggagatbght ggoactbght
2161 gagooogatg acctoctgog ggaggogtat gaagacaaga togoogobct aggatatgag
2221 coggtoggtt btogbacctt taatgaaakt cgogattgga ttbcsanagg caatgaagoo
2201 gatotggtea ktggtogacca agoghotockt ootgaagatc aaagtoctsa btoogtggat
2141 tragtgobea agacogocts cabcatoatt ggoggaaatg atotcaaaat gacootbtoa
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° Sekundarni databaze

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim
primarnich dat (sekvenci)

o PRMS{IS Einttywwwwiexifaamemrarreitdirowser/PRINTS/

=PROCSOI09 PS30109 HIS_KIN Histidine kinase domain [profile].

402 - E71 HNASHDIRGALASMEGLIDICRCGVERSSDVDTTLHOVINVCAKCLVALLNEVLOMEEIESS
EMOLVEEDFHLEEKLLEDVIDF YHPVAMEK VDAV VLD PHD gs v EKFENVRGDCGRLEQLILN
HLVEMAVEFTVD - - GHIAVRAWADTpgsnasvrlasypkgvakEvksmfcknkeesatye
teisnsirnnanTHEFVFEVDDTGEG I FMENRESVFENY W) VREt AQSH]ETGLALEIVY
SLVRLMGGEIRITOKAME=kSTCFQFEVLLTT

=PROCSHI0 PS50110 RESPONSE_ REGULATORY Response regulatory domain [profile]

987 - 1085 RVLVVICNFIEREVATGKLEKMGVEe VEQCDEGKEALRLVTEGLtqreegyevdk LEFDY
IFHDCMPEMDGYEATRE IRk wak EYGVRTPITAVEGHD - - - - - = == == == == == - = ==

Graphical summary of hits (fava applet)

Gk on |bems 1o Se @ desoriplion. Drag the bwo rad cursoes bo salact @ zoom reglon. About Pnﬂsl
= E
LI L L R N RN E AN R EEEEEEE R

[ )
[ 1
1l H

98 hits with 12 PROSITE entries

| S EarPASyHomepare | SieMap | SearchExPASy | Conactus | SwissProt | PROSITE | Proteomicstods |

I plain text output

match mode | greedy, averlaps, na includes | tfor patterns, see help)
e — I e '| randomize databases|no ﬂ (1 best @ pattern, see help)
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° Sekundarni databaze

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

b
TSTT TRANSFAC Saccharomyces Module 0.1
[ Research

[ service & Technology Transfer ‘ T S/MARt DB N The S/MAR transaction database (Release 2.1)

[ The GBF

I News & Public Relations Scaffold/Matrix Attached Region transaction Database

e Z RANSFAC The TRANSFAC Database (Release 5.0)

» Bininfonmatics
» The team
» Publications o .
» Projects l 'Ial ! tEl'IJ al LI & @ This database is no longer available on this server. You can access it on
= e T PSR Browsee % Inttpifwrenw. zeneresnlation.de
» Tools
p Links
The database of physiological systems, organs and cell types
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. Strukturalni databaze

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

beite | von 2

Explore
Searchlite SearchFields

* X
* ®
# *
* *
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. enomove zdroje

;-’ 1O National Center for Biotechnology Information
" -’ h {— B [ Mational Library ol Medicine Malional Institutes of Health

Fubhded Entrez BLAST Ottt Books T a=Browser Structure
Search| Nucleotide |4 |for| erj

SITE MAF
Zuide to NCBI resources

F What does NCEI do? Hot Spots

Established in 1988 as a national resource for molecular P Cancer genome
hiology information, MCEBI creates public databases, anatomy project
conducts research in cu_rnputatiunal hiology, develops B Clusters of orthologaus
software tools for analyzing genome data, and groups

disseminates biomedical information - all for the better

understanding of molecular processes affecting human b Coffee Break

health and disease. Maore...
Pk Electronic PCR

Mouse Genome P Gene expression

omnibus

Resources: explore tools for _
manipulating the mouse genome. B Genes and dizease

@ ¢ Human genome
resources

Try these: Map Wiewer Sequencing Hurnan-Mouse

Progress Hormolagy » Human/mouse
{ hamology maps
2 (CBLink ) and get results fast! j » LocusLink
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- {3 uife - - AW ez
f'-) NCBI asook. - 250K ua‘hFl_H 1 LGenome

Fdol Ao H
Fubhded Mue Frotein Genome Structure FopSet T axonamy Ot b Help
Seaich for | on chiomosome(s) | Find ’
1l #how linked entries Help, ETE
Arabidopsis thaliona genome view EBLAST search Arabidopsis genome

Frominent arganisms

I — ——

FTF SITE
Related [atabaszes:
" I

Lineage: Eularyota, Virdiplantae; 5 treptophyta; Embryophyta; Tracheophyta; 5 permatophyta,
Masnoliophyta, eudicotyledons; core eudicots; Fosidae; eurozids 1T, Brassicales; Brassicaceas;
Arabidopsis

HT HL

Arabidopsis thaliana is a small flowering plant that is widely used as a model organism in plant
biology. Ambidopsis is a member of the mustard (Brassicaceae) family, which includes cultivated
species such as cabbage and radish. Arabidopsis is not of major agronomic significance, but it offers
important advantages for basic research in genetics and molecular binlogy. Its genome has been
sequenced by an intermational collaboration collectively termed the Amabidopsis Genome Initiative
(AGT) (The Arabidopsis Genome Initiative, 2000, Mature, 408 796-815).

This sequence, map, and annotations are the result of a collaboration beteeen TIGE, MIPS, and TATE.
The non-redundant sequence of the chromosomes pseudomolecules) and their annofations were
provided to NCEI by TIGE. on behalf of the collaborators.
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— G TERT S A
NCBI T2 o M SGenome

]
PubMed Entrez BLAST OmMiM Teaxonomy Btructura

|

Arabidopsis thaliana Map View

Chromosome: [T 1TV V

Masterbiap: Gens
Total Genes On Chromosome: 7173
Region Displayed: 0-30M bp Download View Sequence/Evidence
Genes Labeled: 20 Total Genes in Region: T173
Clone At ... ane

Data As Table View
Maps&0Options

Compress Map

- All0s

o e
¢ Atle08210 T23G18.7 563808 expressed protein

. : Allg 11250 T28P6.10 172591 syntaxin-related protein A-SYR 1, putative
- Atlg 14670 TSE21.15 172019 endomembrane protein, putative

2 . Atlgl 2H15.2 564037 expressed protein

. Atlg2 1050 T22111.13 564130 expressed protein

* i Atlg24210 F3l6 14 564212 expressed protein

: K Atle2B3T0 FAMI18.20 174159 ethylene-responsive element binding Factor, pulative

Atlad IS F5M6.28 2 major intrinsic protein, putative

. Atle35670 F1504.8 807 calcium-dependent protein kinase

. Atled®160 F21D18.11 U signal recognition particle 19 kDa protein subunit. putative

* . AtleS 1980 F5F19.4 175610 mitochondrial processing peptidase alpha subunit, putative

. Atla55150 T7 175911 ethylene-responsive RNA helicase, putative

ideogram E P Atle60140 TI3DE4 176221 wrehalose-6-phosphate synthase, putative
HEREL E 176562 putative disease resistance protein

- 176880 ribulose-bisphosphate carboxylase small unit, putative
N 564979 putative peptide transporter

. NP_565050 expressed protein

- O T4012.1 DMMM NM_ 106228 NP1 & tubulin beta-1 chain
C ALLTRT00 FOK2026 [ TIGR MIPS TAIR NM 106517 NP_565 187 expressed protein

Disclaimer | Write o the Halp Desk
MCBI | MLM | MIH

* X
* *
w w
* W
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ez

SNucleotide

Nuckeclide
Search [Muclectide | for| |[Go][ Clear |
Limits Preview/Index History Clipboard Details
History has expired due to inactivity.
| Display IIGmphics |Show‘.|1 ” Send to IIFiIe | | Get Subsequence |
0 1: NC_003070. Arabidopsis thali...[gi:22330780] Links

Reverse Complement Strand

View on plus strand Protein coding genes Hide Toolbar
CDS with gene and mRNA
[ Hide sequence

Search for gene | | Find |

33328391’" 240 190

s
o
i

Lt
TR R
i Sés?b&e»%swx_e&%o—xﬁ

-+

1.5H
E——=nt1g05200 TS At 1905189 ===tAtigesiTa
At1gB51 96—
Legend:
— CD5 = - RHA === - gehe
1 - zequence fragment shown
Sequence: ‘ ’

1581838 CTTTTTGTTT ATCAGTTCAC CGGAGGCARA AARTCGTCTET CGCTTGAGCT GCGAAGATGD

AtlgAS12a
mREHA-protein id:

M
1581778 ARGCAGTARA AAGATCCAGG AGACATGTTG AAGAAGAGCC ARCARTGGTA GRACCTAAAR
4

FAtlgas1ae
mRHA-prote in

idz

@ A MK R SR RHWY EEEFP THW EFK
1581718 CCARGTACGA TCGTCAGCTC AGGTATACAT ACTCTTTTTC CTTARACTCT ACTTCGAACT

AtlgAS18a
mRMA-protein id:

TK YD R @ L R

15816568 ACTCTTGTCG GGAGGARAAT TGATGRAGTA GTAATCGTTG GGTTGACTGA TTAGGATTTG
E AtlgAS12a
) nRMA-protein

I W
1581598 GGGGGAGGTA GGTCARGCGG CCTTGGAAGA AGCGAGTATC TGTTTACTCA ATTGTGGCCC
4

ids

AtlgAS18a
# mREHA-protein

 E ¥ G ®8 A AL EE A S I ©CLL HECGFPF

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

UCSC Genome Bioinformatics

Genome Browser - Family Browser - Elat - Table Browser - FAQ - Help

Genome About the UCSC Genome Bioin formatics Site

Browser This site contains the reference sequence for the human and . efegans genomes and working drafts for the mouse, rat. Fugu, Drosophila, C. brigesae, and SARS genomes.

Family It also contains the CFTR (cystic fibrosis) region in 13 species.
Browser ) ) ) | )
We encourage you o explare these sequences with our tools. The Genome Browser zooms and scrolls over chromosomes, showing the work of annotators worldwide. The
Blat Family Browser shows expression, homology and other information on groups of genes that can be related in many ways. The Table Browser provides convenient access to
the underdying database. Blat quickly maps your sequence to the genome.
Tables

Downloads
————  News Mews Archives
Release Log

22 Dec. 2003 - BAdvance Warning of Browser Outage 30 Dec. 2003

Custom

Tracks . . . . - . .
[ Electrical power to the UCSC School of Engineering building will be shut down on 30 December from 7am. to 3 p.m. PST. The Genome Browser and Blat servers will not
Mirmors be available during this time period.

Archives 10 Dec. 2003 - Human/Chimp Alignment Tracks Released

UCSC has released alignments of the Nov, 2003 chimpanzee draft assembly to the July 2003 human assembly in the Genome Browser. These alignments may be viewed on
the Human July 2003 assembly. This release coincides with today’s announcement by the National Human Genome Research Institute (NHGRI) of the first draft assembly of
the chimpanzee genome.

Pubs

Cite Us The set of human/chimpanze: alignments consists of a reciprocal best-in-genome net track and a chimp chain track. These alignments were generated using the blastz
Licenses program developed at Pennsylvania State University and the programs blat, axtChain, chainNet, and netSyntenic developed at UICSC by Jim Kent. Research scientists should
find these tracks useful for locating orthologous regions and studying genome rearrangement in the two species.

Jobs

— For more information about the alignment tracks, refer to the track deseription pages. The tables may be downloaded from the Genome Browser FTP server's hel6 database
Contact Us directory. The chimp sequence and alignment data are downloadable from the hz 16 human/chimp aligniments directory.

The chimp sequence used in these alignments was obtained from the 13 Nov. 2003 Arachne assembly. We'd like to thank NHGRI, the Eli & Edythe L. Broad Institute at
MIT/Harvard, and Washington University School of Medicine for providing this sequence, and LaDeana Hillier, Washington University Schoal of Medicine, and the
Whitehead Institute for their work on the alignments. We'd also like to acknowledge the members of the UCSC team who contributed to the release of these alignments in
the Genome Browser: Jim Kent, Kate Rosenbloom, Heather Trumbower, and Donna Karalchik.

24 Nowv. 2003 - Build 32 Mouse Assembly (Oct. 2003) Released: We have released a Genome Browser and Blat server for the latest mouse genome
assembly, NCBI Build 32 (UCSC v, mm4). Read more.

31 Oct. 2003 - V. 3.1 D. melancgaster Assembly (Jan. 2003) Releassd: We have added the Drosophila melanogaster (fruitfly) assembly to
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L
> = Home Help Contact About Us Login
< eair

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 alsc provides
extensive linkouts from our data pages to other Arabidopsis resources.

The Arabidopsis Biclogical Resource Center at The Ohic 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.

i

{ =
\ﬁ' fﬂh‘ Home Hatp Conlisct  About Us  Login [T - Saarch

The Arabidopsis Information Resource

I Gene - ]

Submit News

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, 2008]

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

TAIR, The Arabidopsis Information Resource, http://www.arabidopsis.org
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Vyhledavani homologii
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Globalni vs. lokalni pfifazeni

Globalni prifazeni
SLAV = == e mmmo - APATNIK- ===~~~ PIONYR-I~-====- AKSETQRYMVIE
SLAVYTYIEFVRANAPATNIKSECVRAAPIQONYRRVEHVRATAKSETQRYMVIE

Lokalni pFifazeni
SLAVYTYIEFVRANAPATNIKSECVRAAPIQONYRRVEHVRATAKSETQRYMVIE

Cvrekova, Uvod do praktické bioinformatiky

. globalni pfifazeni pouze u sekvenci, které jsou si podobné (za
cenu vnaseni mezer do jedné nebo obou sekvenci)

= globalni pfifazeni se pouziva predevSim v pfipadé
mnohacetného pfifazovani (CLUSTALW, viz dale)

n lokalni pfifazeni umozni identifikaci a srovnani i v pfipadé

porovnavani pouze uUsekl sekvenci s vyznamnou mirou
podobnosti, napf. i pfi zamené poradi proteinovych domén
béhem evoluce
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Volba spravného typu pfifazeni pomoci bodového diagramu (dotplot)

Sekvence X ATTGATCGGTCTTGCACTGA
Sekvence Y ATTGCTCGGTATTGCTCTGA 2 p
filtrace diagonal

¢ kratSich nez 3
s

urc;{rrccc-rcﬁ:acm X [ ATTGATCGGTCTITGCACTGA| X ATTGATCGGTCTTGCACTGA| X

*E..;:! 2 ._....; :..,:l’-’
i
5

Y . e

Cvrekova, 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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priklady srovnani sekvenci pomoci bodového diagramu

A M
o S

B C

Cvrekova, Uvod do praktické bioinformatiky

" globalné Ize srovnavat pouze sekvence A, B

ostatni sekvence prosly béhem evoluce zameénou domeén a je
nutné je porovnavat lokalné

bodovy diagram lze ziskat pomoci srovnavani programem
BLAST2 (viz dale)
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o BLAST http://ncbi.nim.nih.gov/BLAST/

nucleotide-nucleotide BLAS l

Translations Retrieve results for an RIG
r‘
Aaliiall o U2
acaccakbecat cattatecate ategttbtgg gegeatgbbtyg tgbggkbteca
goegkatkaat
el |Ataattaatt tattocacat gagatatgat atgatatact atgtattttt
tgtttttttt
ttatttgtaa acctttaata taacaagaac tacaaaaaat gaaaa
Heb subsequence From: | Ta: |
CMmﬂdﬂﬂﬁe[ﬂI 5#]
Howr:
'
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Basic Local Alignment Search Tool

= Velikost vyhledavaciho slova (word size): 10-11 bp, resp. 2-3 aa

. Primarni podobnosti (seed matches)

. RozsSifovani oblasti homologie doprava i doleva

= Hodnoceni homologie pomoci matice PAM (Point Accepted Mutation) nebo
BLOSUM (BLOcks Substitution Matrix)

= Zobrazeni vysledku Matrice PAM 250.-

(]

5 n 2
T -2|1 3
F -3|1 0 &
A 2|1 11 2
& =3{1 O =11 5
W 4|1 b-10D 0|2
A|T/ G C| __—hodnota nepiru G-A D -8/0 0-10 1|2 4
Al 1] o] et E 5|0 0-10 0|1 3 4
0 =8|=1 =1 0 O =11 2 % 4
4 WA 3 O_______.__-- hodnota piru G-G B e T
cl ol o] 14 B =4|/0 -1 0-2-3{0 -1-1 1|2 &
K -5|l0 p-1-1-2]1 0 0 1|0 & &
Cl0j0j0]1 W 5|2-1-2-1-3|2-3-2-1|2 0 06
I =2{=1 0 =2 =1 =3=7 =} =} =2 |a} = <3| 2 &
L ~6/=3 -2 -3 -2 -4]-3 -4 =3 =2|=2 =3 =8| & 2 &
; ¥ 2|1 0 -1 b2 -2 -2 -pf-2 -2 2|2 4 B &
Cvr€kova, Uvod do praktické bioinformatiky F —4|-3-3-5-4 5% 6 5 5|2 & 5|0 1 2 -1}8
Y03 -3 -8 -3 S| k0 -2 1127 W
W -8|-2-5-4-8-7]-%-7-7-5-3 2 -3|-4-5-7 6|0 017 _
C[§ T F A GIN O E G|A R KW I L V|F ¥ W
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* * & \.n
i x . f % Tato prezentace je spolufinancovana
* * . w Z
Pk ’;; & Evropskym socialnim fondem
. MH\\‘QTER&:T\/O SKQLSDTV\ OP Vzdélavani 4 &S
EVROPSKA UNIE

VMILADEZE A TELOVYCHOVY  pro konkurenceschopnost ANA® a statnim rozpodtem Ceské republiky



o - |BLAST

Basic Local Alignment Search Tool

E= expectancy

[ »gi|s016088 |ref|NM 001101, 2| actin, beta (ACTE), mENA
value e
Length = 1793

Score = 1110 bits [550], fis--S=1213 E=0.0
Identities = 965/1100 [87%
Strand = Flus / Flus =200

Query: 156 caacggeotetggeatgbgeaaggeeggattbgecggagacgatgebececegegee 215

|||IIII|||||III|||||IIII|||||III|||II|||||III|||||III o 1500

Sbjet: 101 gtegacaacggeteooggeoatgbtgeaaggoeggettegegggegacgatgeccecegggee 160

Query: 216 gkeottbecececategattgbtgggacgtbeocecegtecaccagggtgtgatggbeggeatgggecag 275

Sbhjet: 161 gtottecococtocatogbtggggogococaggoaccagggegtgatgotgggeatgggteag 220

A L I I A . S

Query: 276 aaggacteogtacgtbtgggtgatgaggegoagageaagegtggtatectecaccetgaagtac 335

Shject: 221 aaggatteoctatgbtgggogacgaggoccagagoaagagaggoatoccteaccctgaagtas 280

A I R —

Query: 336 coccattgagocacggtatecgtgaccaactgggacgatatggagaagatectggoaccacace 395

Shject: 281 ceecatcgagoacggeoatcgbtecaccaactgggacgacatggagaaaatetggoaccacace 240

- ,expect v KEtyrreet=ekeranci se stejnou

nebO ‘]-i;i;ili‘i‘iLix;lll-ul_-‘lnvxv(-llvlll_A_bxllvzlll_ elké databé2|
sloZengé z-reheeyoR-seterene

- vysledek udava frakci totoznych a u proteint i podobnych pozic,
pfip. pocet vlozenych mezer
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Specializované verze

V souCasnosti existuje cela rad specializovanych verzi programu BLAST

vyhledavani podle zdroje (organismu) sekvenci, napf. znamych genomd
mikroorganismdu

. 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
P — VERST, INVESTICE DO ROZVOJE VZDELAVANI
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Specializované verze

V souCasnosti existuje cela rad specializovanych verzi programu BLAST

. TBLASTN

vyhledavani k sekvenci nukleotidi pfelozené do sekvence
aa v databazi proteinu

. TBLASTX

vyhledavani k sekvenci nukleotidi pfelozené do sekvence

aa v databazi nukleotidovych sekvenci prelozenych do
sekvence aa
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BLAST

Specializované verze

PSI-BLAST (Position-Specific lterated 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

V souCasnosti existuje cela rad specializovanych verzi programu BLAST
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BLAST

Specializované verze

V souCasnosti existuje cela rad specializovanych verzi programu BLAST

. PHI-BLAST (Pattern-Hit InitiatedBlast)

. 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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o - |BLAST

Specializované verze

Priklad vyhledavani pomoci PHI-BLAST

>gi 4758958 |ref |[NP_004148.1| Human cAMP-dependent protein kinase
MEHIQI PPGLTELLOGY TVEVLROOPPDIVEFAVEY FTRLREARAPASVLPAATPROSLGHPPPEPGEPDR
VADAKGDSESEEDEDLEVPVEPSRENRRVSEVCAETYNPDEEEEDTDPRVIHPKTDEQRCRLOEACKD ILLE
FWLDOEQLSOVLDAMEFER IVEADEHV IDOGDDGDNFYVIERGTYD I LVTEDNQTREVGOYDNEGS
TeEGSLWGLDEVTEFREI IVENNAKKREMEESEFIESVPLLESLEVEERMETIVDVIGER

IYEDGERI ITOGERKADSEFY I TESGEVS ILIRSRTESNEDGCGNQEVE IARCHEGOYFGELALVTNEPRAAS
AYAVGDVECLVMDVOAFERLLGPCMD IMERNI SHYEEQLVEMEGSSVDLGNLGO

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

Vyhledavani sekvenénich motivu, otevienych &tecich ramcu,
restrikCnich mist....
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e « © |Analytické nastroje

o http://workbench.sdsc.edu/
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MQE'EE_:H http://workbench. sdsc.edu/

[Setect A1 | Deselect Al | Waji [ BATCH [ Ad =it |

BL28EQ || BL28EQX || BLASTH || BLASTX || TBLASTX || FASTA mm SSEARCH
CLUS TALWEROF mm LFASTA PATTERNMA!
PRIMERCHECKE || PRIMERTM || SIXFRAME
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Analyticke nastroje

o http://workbench.sdsc.edu/
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¥ || Change Format
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| | |Nicotiana tabacum glucan beta-1,3-glucosidase gene, complete cds. Tran
»>170248 Translated - Frame 1
ELFWGARAKLFAKWENIIPSVCHSY SI* INKGANLTILEL

| | |Nicotiana tabacum glucan bheta-1,3-glucosidase genes,
*>170248 Translated - Frame 2
SSLGGEOGONFLLNGE I LYOVEVIVTD FE LTEGOI * LEC P

complete cds. Tran
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CTTTOCTTO0TCICTOFTTOAT AACTTC0AGTOGAGACTCOO0TACACTOCOCOTITO00 04855

................................................... CYVIGA T
CAGTCAAATCATICACACAACTCOARAAACAACCCARAATOOTAAALLRAAALY IAIAT),
CATCRTCTATGTGGACTTCAATACTCTRAAGAGGTACGCCCAAGRACTCAGCTT

TIIETIGTEEII!*EHT-EIA m:mnnm

............. QETLERAT E
ACGGATGTTTAG 'l' ILIEENT &
CAAGAACATOOTOD AAI} A4 A0 AGREY WG

FFT : : 2
AGEIGECT,E A AR T To TATGRAATEL

T...H AP T TGCTATGEA A TR 11321183
AGLGECT ALY 1 AP TTOCTATGAAATO ETE G A AR L ACTTGOCAN 170248
AGEEECTEAL & s TTGC-'IATGGAATG ThaG .&AB.&AGTTGGG& 13886
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ENTCTACAAGTC UAGALACAT)
ENTCTACAAGTCALGALLDAT)
TCTACAAGTCAAGARACAT
NICTACAAGTCAAGALAGAT
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o VPCR http://grup.cribi.unipd.it/cgi-bin/mateo/vpcr2.cgi

SEARCH jp \IPOR

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

HOTE: Abilities of VPCR 2.0 are still limited by BLAST capabilities and settings, as well a2 inability of owr ewrent software to deal with move than a
eouple thovsand makehes per primer. For exsmple, vsing primers shotter or poughly equal to our 11-base word size misses most matehes. Primers with
ooverrepresented sequences cause problems as well. We are now busy solving most of these problems, please, be patient. I ypow have a minute, please, lat
us kwow what kind of expeetations wou have for VECR 2.0 ete. Cwrently, this address is for testing WPCR 2.0, stable features will be inctalled on
WECE 2.0 Homepage.
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Analyticke nastroje
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. Dalsi www genomové nastroje
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. Dalsi WWW zdroje

» TIGR (The Institute for Genomic Research, http://www.tigr.org/software/)

A |
IIGRThe Institute fTor Genomic Researc
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u_____-fu'_r Sofhware Hame

Software T
Microarray

TIGR has many software systems available for free download. All of them are OSI
Certified Open Source Software. Click on the links below to get more information
about the various packages and to download the source code

Grid Computing

0Slce
S )
poenena Microarray - MIDAS, MADAM, MEV, Spotfinder
Alignment Grid Computing - BLAST. HMMsearch, Panda, Genomic Assembly, Mummer
Sequencing / Finishing - AMOS, BAMBUS, AutoEditor, Assembler, Lucy
‘Sﬁzgt?t?;i]ng/ Alignment - MUMmer, AAT package
Other Gene Finding / Annotation - DAGchainer, MANATEE, PIRATE, PASA, GlimmerHMM, etc.,
Other - TGICL, TIGR McCoder, Scheduler
EG) Data Disclaimer | @ 2005 - 2006 The Institute for Genomic Research | Contact Us
g ® (VERS};, INVESTICE DO ROZVOJE VZDELAVANI
s San as®.
. = ° Tato prezentace je spolufinancovana
ey, z z : ey
ko : % P Evropskym socialnim fondem
. MINISTERSTVO SKOLSTVI OP Vzdélavani *4.! o o = = ) )
EVROPSKA UNIE ¥ MLADEZE A TELOVYCHOVY  pro konkurenceschopnost ANAD a statnim rozpoctem Ceské republiky



o Shrnuti

= Schéma prednasky
= 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 sekvenénich motivu, otevienych &tecich ramcu,
restrikCnich mist....

. Dalsi www genomové nastroje
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Pristupy klasické* genetiky ,Reverzne geneticky” pristup
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