Molekularne biologicke
databaze

Pro zajimavost... Dulezité...




Molekularne biologicka data

CAGCGGACGACAG CTCGGATGCAGCAGATCATCCGCATCCGGAACGGCGGTGGCGGCATCACGCACTTCCAGTTCG ATCGGGG CAACAATGCCGGCATCT’
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CGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAACATAY
310 320 330 340 350 360 370 380 390 400

il

GATAGCGTAATGATCGGCTGGCTGCCGCATTTCATGCTGGTTTCCCAACGAAAATAACCGCTCACGGTGCCATCACGATCGCACACCGCAAAATCGGCGG

TACAGGTGGTCGCGCCCGCCGCCAGCACATCGCTGCGCCAATAATGATCTTTCAGCGGACGACAGCTCGGATGCAGCAGATCATCCGCATCCGGAACGGC

GGTGGCGGCATCACGCACTTCCAGTTCGATCGGGGCAACAATGCCGGCATCTTTCAGGGCAAAGCGAATAAACAGCACGCTCACTTCCGCGCGCAGCGCC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAA

CATACAGGTGGCGACCATCAATCACGGTCGGGGCGGCCGGATCACGGCTGGCTTCCGGATAGGCGCTCAGCAGGGTAACGGCATCCACAATCACCAGCAT



Molekularne biologicka data

MALDI-TOF

‘ Identifikace protein

MDRNGNFSLPPNTAFKAIFYANAADRQODLK

LFIDDAPEPAATEVGNSEDGVRLETLNSKG

Sekvenace proteinl‘] GKIRIEASANGRQSATDARLAPLSAGDTVW

LGWLGAEDGADADYNDGIVILOWPIT



Molekularne biologicka data

Proteinova
kryst- rafie




Molekularne biologicka data

* Vykonné technologie:

Automatické sekvencovani
MALDI-TOF

NMR spektroskopie
Proteinova krystalografie

Vyrazny narust mnozstvi biologickych dat.
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Era reverzni genetiky

Klasicka genetika

GATAGCGTAATGATCGGCTGGCTGCCGCATTTC
TACAGGTGGTCGCGCCCGCCGCCAGCACATCGC
GGTGGCGGCATCACGCACTTCCAGTTCGATCGC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCC

Fenotyp ‘ Genotyp




Era reverzni genetiky

Klasicka genetika

GATAGCGTAATGATCGGCTGGCTGCCGCATTTC
TACAGGTGGTCGCGCCCGCCGCCAGCACATCGC
GGTGGCGGCATCACGCACTTCCAGTTCGATCGC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCC

Fenotyp ‘ Genotyp

Bi7201 Zaklad

Reverzni genetika

Automatické DNA
sekvencovani

Produkce velkého
mnozstvi dat

GATAGCGTAATGATCGGCTGGCTGCCGCAT

TACAGGTGGTCGCGCCCGCCGCCAGCACAT

podzimni semestr



Molekularne biologicka data

* Nutnost organizovaného ukladani a
skladovani dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pamétovém meédiu.



http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Molekularne biologicka data

* Nutnost organizovaného ukladani a
skladovani dat.

* Nutnost prohlizeni a analyzovani
ulozenych dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pamétovém meédiu.

V sirsim smyslu jsou soucasti databaze i
softwarove prostredky, které umoznuji manipulaci
s ulozenymi daty a pristup k nim.



http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Analytickeé nastroje

* Vyhledavaci software

Nutnost snadného, rychlého a specifického
vyhledani informaci.

* Srovnavani dat (sekvenci)
Sequence alignment — ,,serazeni* sekvenci.

LPPNTAFFAIFYANARDROQDLELFIDDAPEPARATFVGNSEDGVRL--FTLNSEGGEIRIE
IPPNTDERAIFFANAREQOHIKLFIGDSOEPRAYHELTTRDGPRE--ATLNSGNGEIRFE
LPPHIEKFGVTALTHAANDQTIDIYIDDDPEPAATFEGAGAQDONLGTEVLDSGNGRVREVI
LPPNIAFGVTALVNSSAPQTIEVFVDDNPEPAATFOQGAGTODANLNTQIVNSGEGEVRVV
lPPn-aFg---lanaad-QtiklfidD-p-PAAtfkgag l-t-tlnSgnGkiRve

ASANGROQSATDARLAPLSAGD TVWLGWLGAEDGADADYNDGIVILOWPIT
VEVNGEPSATDARLAPINGEESDGSPFTVNFGIVVSEDGHDSDYNDGIVVLOWPIG
VMANGRPESRLGSROVDIFEKS YFEGIIGSEDGADDDYNDGIVFLNWPLG
VIANGEPSKIGSRQVDIFEKT YFGLVGSEDGGDGDYNDGIAILNWPLG
vsaNGrpSat--R---ifkks tvyfGivgsEDGaDaDYNDGIviLgWPig




Rozdeleni molekularne biologickych
databazi

°® D ata béze ] EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLQERNRYIT
u VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS
LPFYGTYGDLERWAHQSROQIPLGLOALTHGISFFRSGGNDNEEKARTLIVII

- L ’ OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMI SLENNWDNLSRGVQESVQDT

P r I m a r n I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNRIIMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni 4

Ribosome-inactivating protein, subdomain 1

Ribosome-inactivating protein, subdomain 2

Ricin B-like lectins




Rozdeleni molekularne biologickych
databazi

D a t a b é Z e m EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLOQERNRYIT
3 VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS

LPFYGTYGDLERWAHQSRQQIPLGLQALTHGISFFRSGGNDNEEKARTLIVII
P - L % OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMISLENNWDNLSRGVQESVQDT
rl m a r n I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP

TVRIGGRDGMCVDVYDNGYHNGNRI IMWKCKDRLEENQLWTLKSDKTIRSNGK
Sekundarni
Strukturni

Primarni databaze obsahuji anotované sekvence
NA nebo proteind.




Rozdeleni molekularne biologickych
databazi

D ata b éze u EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLQERNRYIT
2 VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS

LPFYGTYGDLERWAHQSROQIPLGLOALTHGISFFRSGGNDNEEKARTLIVII

- L ’ OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMISLENNWDNLSRGVQESVQDT

P r I m a r n I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNRIIMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni 4

~ Ribosome-inactivating protein, subdomain 1
Strukturni e S 0

Ribosome-inactivating protein, subdomain 2
I

Ricin B-like lectins

Sekundarni databaze obsahuji informace odvozené z primarnich
databazi ve formé charakteristickych vzoru sekvenci, tj. funkénich
nebo strukturnich motivu ziskanych srovnanim primarnich dat
(sekvenci).




Rozdeleni molekularne biologickych
databazi

Databaze:
Primarni
Sekundarni
Strukturni

Obsahuji struktury proteinu (nukleovych kyselin)
a jejich anotace.




Rozdeleni molekularne biologickych
databazi

 Databaze:
Primarni
Sekundarni
Strukturni

Genomoveé zdroje

Total species (6272)

Viruses Eukaryota

Archaea Plasmids
2347 2334 . .. 39
Bactena Viroids
1421 40
Total records (11784) Viroids FPlazmids
40 40
Viruses Eukaryota Bacteria Archaea
A50E 1214 chromosom es 2257 chromosom ez 95 chromosom (=)
2336 organelles 2110 plasmids B2 plasmids
43 plasmids




Rozdeleni molekularne biologickych
databazi

« Databaze:
Specializované
Univerzalni



Rozdeleni molekularne biologickych
databazi

 Databaze: Y
Specializované

Univerzalni .% X @J X

Specializované databaze obsahuji informace o urcité
proteinové rodiné nebo skupiné proteinu, pripadné
o urcitém organismu.

Py

g
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Rozdeleni molekularne biologickych
databazi

 Databaze: Y
Specializované

B 5
‘fl 2
Univerzalni %4‘ @J'F w

Univerzalni databaze obsahuji informace
o proteinech (NA) ze vSech organismu.
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Rozdéleni univerzalnich proteinovych
databazi

 Univerzalni databaze:

yokladiste* sekvenci — sequence repository
,Manualné® spravovana — curated database



Rozdéleni univerzalnich proteinovych
databazi

,2okladiste* sekvenci — sequence repository
Kromeé sekvenci obsahuji malo nebo zadné
dodatec¢né informace.

Zaznamy generovany automaticky.

Proteiny mohou byt zastoupeny nékolika ruznymi
zaznamy (sekvencemi) = ,,nadbytecnost*
(redundance) sekvenci.



Rozdéleni univerzalnich proteinovych
databazi

 Manualne spravované — curated databases

Zaznamy obsahuji dodatecné informace.

Informace jsou pred viozenim do databaze
validovany experty.

Vsechny zaznamy o stejné proteinové sekvenci jsou
sdruzovany do jediného = non-redundant dataset.



Rozdeleni molekularne biologickych
databazi

 Databaze:
Primarni
Sekundarni
Strukturni

Genomoveé zdroje
Slozené databaze



Slozené databaze

+ Slozené (composite) databaze:

Slucuji data z nékolika primarnich databazi.

Eliminace redundantnich dat.

Rlizna priorita zdrojovych databazi podle kvality
validace a anotace (eliminace redundantnich dat
z databaze s nizsi prioritou).



Molekularne biologickée databaze

Nucleic Acids Research

http://www3.oup.co.uk/nar/database/al/

Mucleic Acids
Research

Nucleotide Sequence Databases
International Nucleotide Sequence
Database Collaboration

Coding and non-coding DNA
Gene structure, introns and exons,

Genomics Databases (non-vertebrate)

Metabolic and Signaling Pathways

Human and other Vertebrate Genomes

Human Genes and Diseases

splice sites
Transcriptional requlator sites and

transcription factors

RNA sequence databases
Protein sequence databases
Structure Databases

I T i i ea J-:l

Microarray Data and other Gene

Expression Databases

Proteomics Resources

Other Molecular Biology Databases

Organelle databases

Plant databases

Immunological databases

2011: 1330 databazi
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Molekularne biologickée databaze

Nucleic Acids Research

~ http://lwww3.oup.co.uk/nar/database/a/

NMucleic Acids

Nucleotide Sequence Databases
R?SEEI‘E h International Nucleotide Sequence
Database Collaboration
Coding and non-coding DNA
Gene structure, introns and exons,

Genomics Databases (non-vertebrate)

Metabolic and Signaling Pathways

Human and other Vertebrate Genomes

Human Genes and Diseases

splice sites
Transcriptional requlator sites and

transcription factors

RNA sequence databases
Protein sequence databases
Structure Databases

e 1] i arm .I-: .-

Microarray Data and other Gene

Expression Databases

Proteomics Resources

Other Molecular Biology Databases

Organelle databases

Plant databases

Immunological databases

2012: 1380 databazi
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EBI/NCBI/CIB

Instituce zabyvajici se shromazd’ovanim, spravou a poskytovanim
dat a informaci a vyvojem analytickych nastroju.

EBI NCBI CiB

Evropsky institut Narodni centrum Centrum pro informacni
pro bioinformatiku pro biotechnologické _ biologii
informace F

= NCBI

Mational Centar for
Biotechnology Information

EMBL-EBI

European Bioinformatics Institute National Center for Biotechnology Information Center for Information Biology

http:/lwww.ebi.ac.uk/ http://www.ncbi.nim.nih.gov/ http://www.cib.nig.ac.jp/




EBI - Evropsky institut pro bioinformatiku
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i European Bioinformatics Institute

« Zalozen roku 1992 jako soucast European Molecular
Biology Laboratory - EMBL.

 Sidlo v Hinxtonu ve Velké Britanii.

Welcome to the EBI

The European Bioinformatics Institute (EBI) is a non-profit academic arganisation that
farms part of the European Molecular Biology Laboratory (EMEBL).

The EBl is a centre for research and services in bioinformatics. The Institute manages §

databases of biological data including nucleic acid, protein sequences and
macramolecular structures.

Our Mission

To provide freely available data and bioinfermaticz 2ervices to all facetz of the scientific community in ways
that promote =cientific progress

& To contribute to the advancement of biolegy through basic investigator-driven research in bisinformatics

& To provide advanced bioinformatics training to zcientiztz at all levelz, from PhD students to independent
investigators

To help dizzeminate cutting-edge technologies to industry




NCBI - Narodni centrum pro biotechnologicke
informace

National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

« Zalozeno v roce 1988 jako oddeéleni Narodni lékarskeé
knihovny (National Library of Medicine — NLM)
v USA.

« Soucast National Institutes of He:

» What does NCBl do?

Established in 1988 as a national resource for
malecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease.




CIB — Centrum pro informacni biologii

« Zalozeno jako oddéleni Narodniho genetického
institutu (E3LHE{EEHZEPR, NIG) v Japonsku.

Research Organization of Information and Systems

N*S National Instltute of Genetlcs

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

Mﬁ%

|:| Information/Database /"; Wirteal MussUum of

« i Ganatics| Japanasal

OMaA Data Bank

3 0MA Data Bark of Japan [ Mematode Gene Expression Database of Japan

3 Mational BioResource Project - Information Site & Mouze Microzatellite Databaze o :
atona
OWFCC-MIRCGEM ‘World Data Centre for Microorganizms [ Rice Genome Databaze Oryzabase) BioResource Project
[EGenetic Resources Database (SHIGEM) EE.coli Genome Database (PEC)
[ Genome

Matwaork Project




Primarni databaze NA

« EMBL - Evropsky institut pro blomformatlku

EMBL-EBI ::

 GenBank - Narodni centrum pro biotechnologicke

informace % NCBI

Mational Center far
Biotechnology Infaormation

« DDBJ - Narodni geneticky institut (NIG)

S, KFHFEFIBRMEA - AT LIRS

Y9 BB RSP




SVCREEH gy | EMBLOE

DATABASE

« EMBL Nucleotide Sequence Database (EMBL-Bank)
byla zalozena roku 1980 jako prvni databaze
nukleotidovych sekvenci.

 Obsahuje sekvence RNA a DNA.

« Zdroje sekvenci: vlozeny primo autory, genomové
projekty, patenty

This week the EMBL Database contained
301,588,430,608 nucleotides in 199,575,971 entries

This week = 20.4.2011



EMBL-EBI EMBL ENASASA

European Nucleotide Archive

 EMBL Nucleotide Sequence Database (EMBL-Bank)
— soucast ENA (European Nucleotide Archive).

About the European Nucleotide Archive

The BEuropean Mucleatide Archive (EMNA) captures and presents information relating to experimental warkflows that are based around
nucleotide sequencing. A typical warkflow includes the isolation and preparation of material for sequencing, a run of a sequencing
machine in which sequencing data are produced and a subsequent bioinfarmatic analysis pipeline. EMA records this infarmation in a
data model that covers input information (sample, experimental setup, machine configuration), output machine data (sequence fraces,
reads and quality scores) and interpreted information (assembly, mapping, functional annotation).

Data arrive at EMNA from a variety of sources. These include submissions of raw data, assembled sequences and annotation from
small-scale sequencing efforts, data provision fram the major European sequencing centres and routine and comprehensive exchange
with our partners in the International Mucleotide Sequence Database Collabaration (INSDC).

Fravision of nucleotide sequence data to EMNA orits INSDC partners has become a central and mandatory step in the dissemination of
research findings to the scientific community. EMA works with publishers of scientific literature and funding bodies to ensure

compliance with these principles and to provide optimal submission systems and data access tools that work seamlessly with the
published literature.

EMAis made up of a number of distinct databases that includes EMBL-Bank, the newly established Sequence Read Archive (SRA) and
the Trace Archive each with their own data formats and standards. EMA data classes and formats are described here.

http://www.ebi.ac.uk/ena/lhome



The map shows 18,628,656 entries distributed over 57,974 locations.
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The map shows 18,628,656 entries distributed over 57,974 locations.

The dots on the map have different colours according to the taxonomy of the specimens:
;JEukaryota :ﬂBacteria E.IArchaea ':-IOther ' ixed

2010



The map shows 18,710,024 entries distributed over 62,882 locations.

The dots on the map have different colours according to the taxonomy of the specimens:
;JEukaryota :ﬂBacteria E.IArchaea ':-IOther ' ixed

2012
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56734 5V 1 linear» mBM&: S5TDry PLM: 1259 BEP.

Xo6734; 5468267 EMBL !!entry“

12-5EP-1991 (BEel. 29, Created)
25-N0V-2005 (Rel. 85, Last updated, Version 11)

Trifolium repens mBNA for non-cyanogenic beta-glucosidase
beta-glucosidase.

Trifolium repens (white clover)

Eukaryvota; Viridiplantae; Streptophyta; Embrvophyta; Tracheophyta:
SJpermatophyta; Magnoliophytar; eudicotyledons; core eudicotyledons; rosids;
eurosids I; Faebales; Fabaceae; Papilionoideae; Trifolieae; Trifolium.

[3]

1-185%9

FUBMED; 1907511.

Oxteby E., Dunn M.A., Pancorc A., Hughes M.A.;

"Hucleotide and derived amino acid segquence of the cyanogenic
beta—-glucosidase (linamarase) from white clover (Irifolium repens L.)";
Flant Mol. Bicl. 17(2):209-219(1991).

[&]

1-185%9

Hughes M.A.;

Submitted (19-HOV-19390) to the EMBL/GenBank/DDBJ databases.

Hughes M.A., Uniwversity of Newcastle Upon Tyne, Medical Schocol, Hewcastle
Upon Tyne, HEZ 4HH, UK



FT source 1.-1859

FI Jorganism="Trifolium repens”

FT /mol type="mRNA"

FT felone lib="lambda gtlO" = -
FT I,F:_]_Q.ne;"TREEEj_" Tl'anS|at|On —
FI /tissue type="leaves™ " ” ”
T /db_xref="taxon:3899" proteinova databaze
FI CDS 14..14355

FI /product="beta-glucosidase™

FT JEC_number="3.2.1.21%

FI Jnote="non-cyanocgenic”

FI fdb_xref="GOA:P26204"

FT fdb xref="H35P:P262035"

FT fdb xref="InterPro:IFRO01360"

FT .."d.b xref="UniProtKB/Swiss-Prot:P26204"

FT AA40058.1"

FT DFIVAIFALFVISSFIITSTHAVERSTLLDIGHNLSRSSFERGFI

FT ?HEEERGFSIHDTET}E{EFEKIRIESHIDIHWYBRYHEIWGDE{

FT DQM{DS‘ERFSISHFRILPHEKLSEGIHHEEIHHHNLIHEIMHEIQPMLFHHDLPQ

FT VLEDEYGEFLNSGVINDFRDY T DLCFREEFGDEVRYWSTLHNE FRVE SHSGYALGTHAPGR

FT CSASHVAKPGDSGT GEY IVTHRQ I LAHAE AVHVYKTKY QRYQEGKIGI TLVSHWLMELD

FT DNSIPFDIKAAERSLDFOFGLFMEQLITGDY SESMRRIVENRLPEFSKFESSLVHGSEDF

FI IGINYYS55Y ISHAPSHGHNAKESY STHEMINISFEEHGIPFLGPRAASIWLIYVYPYMFIQ

FT EDFEIFCY ILKINITILOFS I TENGMNEFNDAT LFVEEALLNTYRIDYYYRELYYIRSA

FI IRAGSHVHEGE Y ARSFLOCHEWFAGF IVEFGLNEVD™

FI mENA 1..1E859

FI Jexperiment="experimental evidence, no additional details

FI recorded”

XX

EQB BE: 609 A: 314 C:; 355 G; S5E1 1I; 0 other:

aaacaadees—@artatggatt ttattgtagc catatttgct ctgtttgtta ttagctcatt 60
cacaattact tccacaaatg cagttgaagc ttctactctt cttgacatag gtaacctgag 120
tcggagcagt tttoctegtg gettcatett tggtgetgga tcttcagcat accaatttga 1EB0
aggtgcagta aacgaaggcg gtagaggacc aagtatttgg gataccttca cccataaata 240
tccagaaaaa ataagggatg gaagcaatgc agacatcacg gttgaccaat atcaccgcta 300
caaggaagat gttgggatta tgaaggatca aaatatggat tcgtatagat tctcaatctc 360
ttggccaaga atactcccaa agggaaagrt gagcggaggc ataaatcacg aaggaatcaa 420



Format EMBL databaze

identification {begins each entry; 1 per entry)
accession number (>=1 per entry)

— project identifier (0 or 1 per entry)
DT — date (2 per entry)
DE - description (>=1 per entry)
EW - keyword (>=1 per entry)
05 - organism species (>=1 per entry)
OC - organism classification (>=1 per entry)
G — orgapelle (0 or 1 per entry)
BN - reference number (>=1 per entry)
RC - reference comment (>=0 per entry)
EP - reference positions (>=1 per entry)
B - reference cross-referencg (>0 per entry)
BG — reference group (>=0 per entry)
BA — reference author (=) (>=0 per entry)
BT - reference title (>=1 per entry)
BRL - reference location (>=1 per entry)
DR - database cross-reference (>=0 per entry)
“LC - CONmMENLS Of NOLEs (»=0 per entry)
AH - assembly header (0 or 1 per entry)
A5 - assembly information (0 or >=1 per entry)
FH — feature table header (2 per entry)
FT — feature table data (>=2 per entry)
¥{ — spacer line (many per entry)
) — sequence header {1l per entry)
CO - contig/construct line (0 or >=1 per entry)
bb - (blanks) sequence data (>=1 per entry)
S/ — termination line {ends each entry; 1 per entry)



Format EMBL databaze

ID L1%r 5V <2%r <£3%r <4%:r <4>»r <b>»r <T7>» BP.

The tokens represent:

1. Primary accession number
2. Sequence version number

3. Topology: "circular’ or linear
4 Molecule type

5. Data class

6. Taxonomic division

7. Sequence length

ID CD78%012; 5V 4; linear; genomic DHA; HTG: MAM: 500 BP.

http://www.ebi.ac.uk/embl/Documentation/User_manual/usrman.html



Format EMBL databaze

Class Definition

CON Entry constructed from segment entry sequences, drawling
annotation from segment entries

ANN Entry constructed from segment entry sequences with its own
annotation

PAT Patent

EST Expressed Sequence Tag

G55 Genome Survey Sequence

HTC High Thoughput CDHA sequencing

HTG High Thoughput Genome seguencing

MGA Mass Genome Annotation

WGS Whole Genome Shotgun

TPA Third Party Annotation

Y Sequence Tagged Site

STD Standard (all entries not classified as above)

http://www.ebi.ac.uk/embl/Documentation/User_manual/usrman.html



Format EMBL databaze

Division Code
Bacteriophage PHG
Envirommental Sample ERV
Fungal FUN
Human HIM
Invertebrate IRV
Other Mammal MAM
Other Vertebrate VET
Mus musculus M5
Plant PLN
Prokaryote PRO
Other Rodent ROD
SJynthetic S1IN
Transgenic TGH
Unclazsified UNC
Viral VEL

http://www.ebi.ac.uk/embl/Documentation/User_manual/usrman.html



= el GenBank

« Zalozena roku 1982 v ramci institutu
NCBI.

GenBank® is the NIH genetic sequence database, an annotated collection of all publicly
available DNA sequences (Aucleic Acids Research. 2008 Jan 36{Database issue).D25-30).

There are approximately 85,729,586,764 bases in 62,653,685 sequence records in the
traditional GenBank divisions and 108,635,736,141 bases in 27,439 206 sequence records in

the WGS division as of February 2008.

S,

S
ERN®EE sample GenBank Record

http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html



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

LOCUS
DEFINITICH

RARCCESSION
VERSICH
EEYWCORDS
SCURC

4 1

=

o g
ol
=
[
L
[
[

qqqqq S
REFERENCE

e —

5 R A 1 N

JOURNAL
FUBMED
REEFERENCE
AUTHORS
TITLE

JOURMAL
FUBMED
REEFERENCE
AUTHORS
TITLE
JOURNAL

Sample GenBank Record

S5CU49845 5028 bp DR FLH 21-JUN-1595%9
Saccharomyces cerevisiae TCPl-beta gene, partial cds, and 4AxlZp
(AXLZ) and RewTp (REVT) genes, complete cds.

T49845

TU49845.1 GI:1293613

Saccharomyces cerevisiae (baker's yeast)

Saccharomyces cerevisiae

Eukarvota; Fungi:; Ascomycota, Saccharomycotina,; Saccharomycetes;

Saccharomycetales; Saccharomycetaceas;
1 (base=s 1 to 5028)

Torpevy,L.E., Gibk=,P.E., NHel=on,J. and Lawrence,C.W.

Cloning and =seguence of REVT7, a gene whose function is reguired for
DHA damage-induced mutagenesis=s in Saccharomyces cerevisiae

Saccharomyces.

Yeast 10 (11), 1503-1509 (13594)

TET1890

2 (base=s 1 to 5028)

Eoemer,T., Madden,X., Chang,J. and Snyder H.

Selection of axial growth =sites in yeast reguires Ax1Z2p, a novel

plasma membrane glycoprotein

Genes Dev. 10 (7)), TT77-793 (1939&6)

2846915

3 (base=s 1 to 5028)

Eoemer,T.

Direct Submi=sion

Submitted (22-FEE-19%6) Terry Roemer, Biology, Yale University, HNew
Hawven, CI, USA

http://www.ncbi.nim.nih.gov/Sitemap/samplerecord.htmi
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REFERENCE
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5 R A 1 N

JOURNAL
FUBMED
REEFERENCE
AUTHORS
TITLE

JOURMAL
FUBMED
REEFERENCE
AUTHORS
TITLE
JOURNAL

Sample GenBank Record

S5CU49845 5028 bp DR 21-JUN-1595%9
Saccharomyces cerevisiae TCPl-beta genws al cds, and Ax1Zp
(AXLZ) and RewTp (REVT) genes, complete cds.

T49845

GJaszas.1  cI:iza3g1zoenBank Division The GenBank division to which a record belongs is
indicated with a three letter abbreviation. In this example,
GenBank division is PLN.

The GenBank database is divided into 18 divisions:

Saccharomyces cerevi
Saccharomyces cerevi
Eukaryota; Fungi; As
Saccharomycetale=z; 5
1 (base=s 1 to 5028)
Torpey,L.E., Gibbk=z,P
Cloning and seguence

1. PRI - primate sequences

2. ROD - rodent sequences

3. MAM - other mammalian sequences
4 VRT - other vertebrate sequences

DNA damage-induced m 5 INV - invertebrate sequences
B 6. PLN - plant, fungal, and algal sequences
Yeast 10 (11), 1503 » :
~871890 7. BCT - bacterial sequences
> (bases 1 to 5028) g VRL - viral sequences

) . PHG - bacteriophage sequences
Hadden, X 10. SYN - synthetic sequences
11. UNA - unannotated sequences
12. EST - EST sequences (expressed sequence tags)

Eoemer,T.,
Selection of axizl g
plasma membrane glyc

Si:::lgev' e e T 13. PAT - patent sequences

. (bases 1 to 5028) 14. STS - STS sequences (sequence tagged sites)

Roemer. T N 15. G55 - G55 sequences (genome survey seguences)
. . 16. HTG - HTG sequences (high-throughput genomic

Direct Submission sequences)

_S'mettEd (22-FEB-13 17. HTC - unfinished high-throughput cDNA sequencing

Hawven, CI, USA

18. ENV - environmental sampling sequences

http://www.ncbi.nim.nih.gov/Sitemap/samplerecord.htmi



"J

DHP.DtB- nk of Japan <

The DNA" Daté Bank of Japan

 Puvodné zahrnovala data predevsim
z japonskych vyzkumu.

* V soucastnosti uzka spoluprace
s ostatnimi databazemi.



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

http://www.insdc.org/

DDBJ: DHA Data Bank of Japan

CIB-DDBJ Center for Information Biology and DMN& Data Bank
af Japan

MNIG: Mational Institute of Genetics

EBI European Biomformatics Institute
EMBEL: European Molecular Biology Laboratory
NG BI Mational Center for Biotechnology hformation

MLM: MHational Library of Medicine

IAG: International Advizory Gommittes
IGM: hternational Collaborative Meeting



Primarni databaze proteinu

 Univerzalni databaze:

yokladiste* sekvenci — sequence repository
Manualne spravovana — curated database

Priklad: GenBank versus RefSeq

<, National Center for Biotechnology Information

S N CBI Mational Library of Medicine Mational Institutes of Health




Primarni databaze proteinu

GenBank RefSeq

Not curated Curated

Author submits NCBI creates from existing data

Only anthor can revise NCEI revises as new data emerge

Multiple records for same loci common Single records for each molecule of major organisms
Eecords can contradict each other

No lmit to species incloded

Data exchanged among INSDC members
Alkan to primary hiteraiure

Proteins identified and linked

Access via NCBI Nucleotide databases

Lmmited to model organisms

Exchsive NCEI database

Akin to review articles

Proteins and transcripts identified and linked
Access via Nucleotide & Protein databases

GenPept - GenBank Gene Products Data Bank

RefSeq - Reference Sequence



A IR &S HSCRTILIN MEMEBER
Primarni databaze proteinu

PIR-PSD - Protein Information Resource Protein
Sequence Database.

Nejstarsi univerzalni ,,curated” databaze proteinu.

Komplexni, non-redundant data, rozclenéna podile
proteinovych rodin a nadrodin, doplnéna funkénimi,
strukturnimi a bibligrafickymi daty.

http://Ipir.georgetown.edu/




A
swisprot Swiss-PROT + TrEMBL

- Swiss-Prot - ,,Curated” databaze zalozena na
Univerzite v Zenevé v roce 1986. Spravovana
Svycarskym institutem pro bioinformatiku (SIB -
Swiss Institute of Bioinformatics).

« Vysoka uroven anotace == vkladano vice sekvenci
nez je mozno manualné anotovat a zaradit do
databaze.

« TrEMBL - Pocitacové anotovana data, odvozena z
kodujicich useku sekvenci v DDBJ/EMBL/GenBank,
ktera ZATIM nejsou zafazena v Swiss-Prot.




A
swisprot  Swiss-PROT + TrEMBL

 Anotace: Funkce
Katalyticka aktivita
Podjednotky
Domeény
Biotechnologickeé vyuziti
Sekvencni homologie
Posttranslacni modifikace
Reference atd.

http://lwww.expasy.org/sprot/



Slozené databaze

 Databaze:
Primarni
Sekundarni
Strukturni

Genomoveé zdroje
Slozené databaze



Slozené databaze

» Slozené (composite) databaze:
Slucuji data z nékolika primarnich databazi.

Eliminace redundantnich dat.

Riizna priorita zdrojovych databazi podle kvality validace a anotace (eliminace
redundantnich dat z databaze s nizsi prioritou).

A iss- + TrEMBL
SuiiSPr E Swiss-PROT r
OWL (Swiss-PROT + PIR + Genbank + NRL-3D)



Prdt UniProt

UniProtKB

Protein knowledgebase

- UniProtKB/Swiss-Prot
UniRef _
Reviewed

Sequence clusters Manual annotation

UniRef100 = UniMES

UniRef30 UniProtKB/TrEMBL Metagenomic

UniRef50 and environmental

Unreviewed
Au tic annotation samples sequences

T T

UniParc - sequence archive
Current and obsolete sequences

T

EMBL/GenBank/DDB., Ensembl, other
sequence resources

2002- spoluprace mezi EBI, SIB a PIR

http:/www.uniprot.org



http://www.ebi.ac.uk/
http://pir.georgetown.edu/
http://www.isb-sib.ch/

Sekundarni databaze NA a proteinu

Sekundarni databaze obsahuji informace odvozené z primarnich
databazi ve formé charakteristickych vzoriu sekvenci, tj. funkénich
nebo strukturnich motivu ziskanych srovnanim primarnich dat
(sekvenci).

* Vyhledavani ,,vzoru“ charakteristického
pro urcitou skupinu protein.

* Moznost predikce funkce proteinu.




Sekundarni databaze NA a proteinu

 Databaze mohou obsahovat:
Proteinové DOMENY odvozené ze znamych struktur

Proteinové sekvence sefazené do SEKVENCNICH
RODIN

CHARAKTERISTICKE MOTIVY odvozené z téchto
sekver *nich rodin.

LPPNTAFEKAIFYANAADRQDLELFIDD.
IPPNTDFRAIFFANAAEQQHIEKLFIGD
LPPHIKFGVTALTHAANDQTIDIXYIDD!
LPPNIAFGVTALVNSSAPQTIEVFVDDI

[AC]-x—V-x(4)—-{ED}.

This pattern is translated as: [Ala or Cys]-any-Val-any-any-any-any-{any but Glu or Asp}



Sekundarni databaze NA a proteinu

 Sekundarni proteinoveé databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrované
klasifikacni databaze proteinu InterPro

http://www.ebi.ac.uk/interpro/



Table View ||| Raw Output ||| XMLOutput ||| Original Sequences |||  SUBMIT ANOTHER JOB

SEQUENCE: Sequence 1 CRCG4: BOBAB341813AD2EE LENGTH: 382 aa

InterPro Ricin B lectin

IPRO00TTZ

Domain PFOOS52 g Ricin_B_lectin
|ln:¢1'|’m SM00458 1 - RICIM

2 PS50231 H * RICIN_B_LECTIN
InterPro Ribosome-inactivating protein

IPRO01574

Famity PFOO161 L RIP

|:nmpm SoFSsay | Ribozome_inactivat_prot
Psns

InterPro | picin B-related lectin

IPRO0Z9ST

T SCFSOAT0 ] RicinB_like
|I|'|l:¢1'Pn:|

Psns

InterPro Ribosome-inactivating protein, subdomain 2

IPRO15139

T G3DSA4.10.470.10 |~ Ribesome_inactivat_prot_sub2
|I|'|I:HPII:|

Psns

InterPro Ribosome-inactivating protein subgrou

IPR017989 an sl

Family PROD3Gs | —EEE—EEB SHIGARICIN

|F|'II:~E1'PII:|

Fsns




Sekundarni databaze NA a proteinu

 Sekundarni proteinoveé databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrované
klasifikacni databaze proteinu InterPro

http://www.ebi.ac.uk/InterProscan/

« Sekundarni databaze NA
TRANSFAC



Strukturni databaze

Nucleic Acids Research

ABOUT THIS JOURMNAL CONTACT THIS JOURNMAL SUBSCRIFTIONS CURRENT ISSUE

Cxford Journals » Life Sciences » Nucleic Acids Research » Database Summary Faper Categories

2011 NAR Database Summary Paper Category List

Mucleotide Sequence Databases
FMA sequence databases
Praeetn sequence datsdases
Structure Databases
Small molecules
Carbohydrates
Mucleic acid structure
Protein structure

Human Ao Diseases

Microarray Data and other Gene Expression Databases
Proteomics Resources

Crther Molecular Biology Databases

Organelle databases

Plant databases

Immunological databases

http://www3.oup.co.uk/nar/database/a/



Strukturni databaze proteint

Nucleic Acids Research

Oxford Journals » Life Sciences * Nucleic Acids Research » Database Summary Faper

DisPraot - Database of Protein Disorder

2011 NAR Database Summary Paper Category List  ppees

Dockground
DomlIns - Database of Domain Insertions
Nucleotide Sequence Databases EEEEASE E)Sc:tﬁlzluflieni?gii::ﬁbj:fed Maolecular Matians
RNA s_equerlce databases E-MSD - EBI-Macromaolecular Structure Database
Protein sequence databases eF-zite - Electrostatic surface of Functional site
Structure Databases EzCatDB
Small molecules EEEDE
Carbqhyd_rates Gene3D
Nucleic acid structure Genomic Threading Database
Protein structure GTOP - Genames To Protein structures
3D-Genomics HOMSTRAD - Homologous Structure Alignment Database
3DID - 30 interacting domains HotSprint
ArchDB IMGT/3Ds=structure-DE
AS-ALFPS IMOTdb
ASTRAL JAIL
AutoPSI lenalib: Jena Library of Biological Macromaolecules
BANMOKI KineticDBE
BioMagRezBank LFFC
CADEB - Conformational Angles DataBase of Froteins MALISAM
CATH MegaMotifbase
CC+ MMDE
CE ModBase
CoC Central MolMovDB - Database of Macromolecular Movements
ColiSNP o
Columba ﬁ
Consurf-DB RO DI E
CPDB FOBselect

5S4 - Catalytic Site Atlas FDEsum



-
-
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PDB - Protein Data Bank

s memeer of THE R IPID B

PROTEIN DATA BANR

An Information Portal to Biolo molecular Structures
s of Tuesday Apr 03, 2012 at 5 PM PDT there are 80550 Structures | PDB Statistics | £ @ &=

- Databaze obsahuje experimentalné ziskané struktury
proteinu, nukleovych kyselin a komplexu
informacnich biomakromolekul.

PDB Current Holdings Breakdown

X-RAY

65950

HMR

8185

ELECTRON MICROSCOPY

184

HYBRID

44

other

140

Total

74603

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




PDB format

PDB File Format

The Protein Data Bank (PDB) format provides a standard representation for macromolecular structure data derived from X-ray diffraction and NMR
studies. This representation was created in the 1970's and a large amount of software using it has been written.

Documentation describing the PDB file format is available from the wwPDB at http://www.wwpdb.org/docs.html.

Historical copies of the PDB file format from 1992* and 1996* are available.

 PDB format — puvodni format databaze.

I Home

Sl o 1997 — mmCIF (macromolecular
r— Crystallographic Information File).

- Zaznamy jsou v databazi ulozeny v obou

File DI:IWI'_I|I:IE|I:|5

m formatech a volneé stazitelne.
] : Tful | S0aP

Widgets

Gompare Structures - PDB format — rozeznavan témer vSemi
3 Education  Show programy pro praci se strukturami.




PDB format

The ATOM records present the atomic coordinates for standard amino acids and nucleotides. They
also present the occupancy and temperature factor for each atom. Non-polymer chemical coordinates
use the HETATM record type. The element symbol is always present on each ATOM record; charge
is optional.

Changes in ATOMMHETATM records result from the standardization atom and residue nomenclature.
This nomenclature is described in the Chemical Component Dicticnany
{fip:/ftp wwpdb org/pub/pdb/data/monomers).

Record Format

COLUMNS DATA TYPE FIELD DEFINITION

1L - & Becord name TATOM ™

7 - 11 Integer =erial Atom serial number.

12 - 16 Atom name Atom name.

17 Character altloc Alternate location indicator.

1B - 20 Besidus name resHame Besidue name.

ZZ Character chainID Chain identifier.

zZ2 - 26 Integer readeq Besidue sequence nuxher.

27 AChar iCode Code for insertion of residues.

21 - 3g B=al (3.32) = Orthogonal coordinate=s for X in Angstroms.

28 - 46 Realig.2) ¥ Crthe ATOM 2 CA GLU A 1 64.373 11.709 o60.583 1.00 79.99

40 - =3 femt 23 _ . ATOM 3 C GLU A 1 63.512 10.438 o60.597 1.00 79.31

7 5 B=al (3.32) = Orthao
ATOM 4 0 GLU A 1 63.540 9.685 61.574 1.00 79.23

55 - €c Real (6.2) aEsupancy Cecup A TOM 5 CB GLU A 1 63.805 12.754 59.603 1.00 79.36

f - ee feaiiz.2)  cempFaceer  Tempe ATOM 6 C6 GLUA 1 62.880 13.819 60.228 1.00 78.52
ATOM 7T CD GLU A 1 61.525 13.275 o60.676 1.00 78.50

T TE Lfz=inglal  =lemens El=== ATOM 8 O0E1 GLU A 1 60.915 12.482 59.923 1.00 77.14

o - o lsesing (2] charge chazg ATOM 9 0E2 GLU A 1 61.064 13.659 61.776 1.00 77.48
ATOM 10 H1 GLU A 1 66.078 10.645 o60.914 1.00 20.00
ATOM 11 H2 GLU A 1 65.77M6 10.893 59.265 1.00 20.00
ATOM 12 H3I GLU A 1 66.387 12.177 60.222 1.00 20.00

- — N — I T T o T — I T
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Strukturni databaze NA

Nucleic Acids Research

Oxford Journals » Life Sciences * Nucleic Acids Research » Databaze Summary Paper

2011 NAR Database Summary Paper

Mucleotide Sequence Databases
EMA sequence databases
Protein sequence databases
Structure Databases
Small molecules
Carbohydrates

Mucleic acid structure
3DMALandscapes
Graglist
SR=0DB
ITSZ
MeR ML

= MNon-Canonical Interactions in RMNA

non-g& OB

MNTDE

QuadBase

Rfarn

REMa FRABASE

FMN& SSTRAND

FM&Iunction

SARS-CoW RMA 555

SICOR - Structural Classification Of RMN&
Vir-Mir db



NDB - Nucleic Acid Database
nilj

WELCOME TO THE
NUCLEIC ACID DATABASE

a repository of three-dimensional structural information about nucleic acids

Mumber of Released Structures:
5817 Structures
Last Update: 04-Apr-2012

NDB ID: AD0001

NMR Atlas X-Ray Atlas

Title: STRUCTURE OF A DMA IN LOW SALT CONDITIONS D

(GACCGCGGTC)

Molecular

Description:

Structural
Features:

Nucleic Acid
Sequence:

Primary Citation:

3'-D{GpRpCpCpGpCpGpGpTpC) —3'

A DOUBLE HELIX

Chain &: (DE)

(DC)

(DR}
(DG)

(DC)
(DG)

(DC)
(DT)

(DG}
(DC)

Finley, J.B., Lua, M.

X-ray crystal structures of half the human papilloma virus
E2 binding site: d{GACCGCGGTC)
Nueleic Acids Res. | 26, pp. 5719 - 5727, 1993,

Experimental

. X-RAY DIFFRACTION
Information:

Biological Unit 1

Space Group: P 6 22

1

Other Views
Asymmetric Unit
Crystal Packing
Enlarge Biological Unit 1

[Angstroms)
(degrees)

a=35444
o. = 9000

Method:
Drop:

Cell Constants: h=38.444 c=180175

B =g0.00 ¥ =120.00

WVAPOR DIFFUSION

WATER, MPD, Spermine HCI, Ma
Cacodylate

WATER. MPD

Crystallization
Conditions:

Reservoir:

Refinement: The structure was refined using the ¥-PLOR program.
The R value is 21.9 for 1779 reflections in the resolution
range 5.000 to 2.200 Angstroms with Fobs = 3.000

sigma(Fobs).

http://ndbserver.rutgers.edu/




Home Contact Us Help
Atlas Deposit Download Search Reports Education S5tandards Tools Links

of Nucleic Acid Containing Structures

K-Rﬂ)" Atlas The MDB Atlas provides summary information and images for
each structure in the database. These images provide many

® Gﬂ"EI’}" Index looks at the varied structures of nucleic acids.
® Index Listing [text only] The Atlas is first divided by experimental type, and then by

structure type. Features include:

NMR Atlas
o images of the asymmetric and biological units, and

® Gﬂ"El’}" Index crystal packing pictures for nucleic acid structures
from X-ray crystallographic experiments
images of the average and ensemble structure from
NMR experiments
links to coordinate files, experimental data files
tables of derived data, including torsion angles and
hydrogen bonding classifications
special features for RMA structures, including images
of secondary and tertiary structure

[

® |ndex Listing [text only]

[

[

A more detalled description of the NDB Atlas features is
available at "About this Atlas”



Genomoveé zdroje

Nucleic Acids Research

Cwford Journals * Life Sciences » Nucleic Acids Research » Database Summary Paper Categories

2011 NAR Database Summary Paper Category List

Mucleotide Sequence Databases

RMA sequence databases EBI, NCBI _ genomOVé

Protein sequence databases

Structure Databases d ata béze

Genomics Databases (hon-vertebrate)
MGD - Mouse Genome Database
TIGR Gene Indices

Genome annotation terms, ontologies and nomenclature
Taxonomy and identification

General genomics databases

Viral genome databases

Prokaryotic genome databases

Unicellular eukaryotes genome databases

Fungal genome databases

Invertebrate genome databases




Vyhledavaci systémy

* Nutnost organizovaného ukladani a
skladovani dat.

* Nutnost prohlizeni a analyzovani
ulozenych dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pamétovém meédiu.

V sirsim smyslu jsou soucasti databaze i
softwarové prostredky, které umoznuji manipulaci
s ulozenymi daty a pristup k nim.


http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Vyhledavaci systéemy G

* Textove vyhledavani v databazich

NCBI — Entrez

http://www.ncbi.nim.nih.gov/Entrez/

Enitrez 1s the mtegrated, text-based search and retrieval svstem used
at WCEI for the major databases, including PubMed, Nucleotide and

Protein Sequences, Protein Structures, Complete Genomes,
Taxonomy, and others.

http://Iwww.ncbi.nim.nih.gov/Entrez/tutor.html



http://en.wikipedia.org/wiki/File:Entrez.svg

iy

P b d N Welcome to PubMed
u e ig{:" .I"F PubkMed COI‘I‘IPI‘iSES more than 19 million citations for biemedical

8 articles from MEDLINE and life science journals. Citations may
1.5, Mational Library of bMedicine B include links to full-text articles from PubMed Central or publisher

Mational Institutes of Health RN

e Entrez, The Life Sciences Search Engine

PubMed | All Databases | Human Genome | GenBank | Map Viewer BLAST

Search across databases | || GO ||[Clear] yeip

Welcome to the Entrez cross-database search page

m literature citations and abstracts 2] E’ Books: online boaoks (7]
@ ree, full text journal articles o * OMIM: online Mendelian Inheritance in Man (7]
m earch: NCEI web and FTP =ites 2] ﬁ' OMIA: online Mendelian Inheritance in Animals (7]
. Nucleotide: Core subset of nucleotide sequence records o .ﬁi dbGaP: genotype and phenotype (7]
* EST: Expressed Sequence Tag records o ;l UniGene: gene-oriented clusters of transcript sequences (7]
EU“ GSS: Genome Survey Sequence records o t, CDD: conserved protein domain database (7]
-:l:- Protein: sequence database o 6 3D Domains: domains from Entrez Structure (7]
III Genome: whole genome sequences o r.'Jh- UniSTS: markers and mapping data (7]
'?_ Structure: three-dimensional macromolecular structures o ﬂn PopSet: population study data sets (7]
4 Taxonomy: organisms in GenBanl o {d,?; GEOD Profiles: expression and molecular abundance profiles (7]
lﬁu SMNP: single nuclectide polymarphism o GEOD DataSets: experimental sets of GEQ data (7]
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- Result countz dizplayed in gray indicate one or more terms not found
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PubMed: biocmedical literature citations and
abstracts

PubMed Central: free, full text journal articles

Site Search: NCBI web and FTF sites

Mucleotide: Core subset of nucleotide sequence
records

EST: Expressed Sequence Tag records

GSS: Genome Survey Sequence records

Protein: sequence database

Genome: whole genome sequences

Structure: three-dimensional macromaolecular
structures

Taxonomy: organisms in GenBank

SNP: =single nuclectide polymorphism

Gene: gene-centered information

4

Books: online books

j\_ OMIM: cnline Mendelian Inheritance in Man

ﬁ' OMIA: cnline Mendelian Inheritance in Animals

fmone] (g4
[none] (42
[none] (¥
10] &G
[none] *p
[none] B
[none] &

dbGaP: genotype and phenotype

UniGene: gene-ariented clusters of transcript
Sequences

CDD: conserved protein domain database

3D Domains: domains from Entrez Structure

UnisSTS: markers and mapping data

PopSet: population study data sets

GED Profiles: expression and molecular
abundance profiles

GED DatasSets: experimental sets of GED data

Cancer Chromosomes: cytogenetic databases



MBL-EBI sEaBa'lfg All Databases + |Enter Text Here Go [ . fosdback

| Tools | EBI Groups ' Training | Industry | About Us | Help ' Site Index B S5

eV Query Form Results Projects Databanks

| J ouick search |
Search Options Available Databanks s H s

[#] Expand all  [5] Collapse all Show databanks tooltips:

1.Select the databanks

you want to search
[=] Literature, Bibliography and Reference Databases

Q-E”ter your search terms ] MEDLIMNE .| Taxonomy ] oMM [] OMIM Morbid Map
in the Quick Search box,
or choose a query form [] Patent Abstracts [] Karyn's Genomes
from below Literature, Bibliography and Reference Databases - subsections

] MEDLIME {Updates) [[] MEDLINE {Main Release 2009) [[] MEDLINE (Main Release 2008) [] MEDZPUB
ry—— = [*| Gene Dictionaries and Ontologies
[=] Nucleotide sequence databases
T e o ] EMBL [] Patent DNA [] EMBL (Contig)

all the entries in a W r H A i A r H A
il [ ] ANN n Wil [ n
I I I A D EMBL CGI“ItIgS exgar‘lded | D EMBL n Utated Cons) D EMBL COdIr‘Ig Senge ces5)

First, select the databanks ] EMBL ID/Accession Mapping [] EMBL MGA [ mMGT/LIGM-DB

you want to browse, then ]
click: O IMGT/H [ Genome Reviews

. The EMBL nucleotide sequence database
[ GR Genl constitutes Europes primary nucleotide [ RefSeq Genome
. i={ seguence resource. The databaseis
O lefﬁ produced in an international collaboration
Nucleotide 5| ith GenBank (USA) and the DNA Database
] EMBL (| of Japan (DDEI). ease) ] EMBL (Whole Genome Shotgun)

» bookmark this link to ] EMBL ( ole Genome Shotgun updates) [] EMBL {Contig release)

T To obtain comprehensive information on
» Linking YmSRE? ] [] EMBL (| this databank, click the fink ntigs expanded release) [] EMBL (Contigs expanded updates)

- Please read our Linking to ] EMBL (Annotated Cons releasel ] EMBEL {Annotated Cons updates) ] EMBL (Release, Deleted)

EDE Annda far imnarkant

* Textove vyhledavani v databazich
EBI- SRS

Sequence Retrieval System
http://srs.ebi.ac.uk/




Vyhledavaci systéemy

* Vyhledavani podobnosti sekvenci

Textové vyhledavani muze selhat (nedostateéna
anotace).

Vyskytuje se shodna nebo podobna sekvence
v databazi? (ldentifikace mozné funkce na zaklade
homologie.)

Specializované nastroje (algoritmy) pro
,serazeni* (alignment) sekvenci.

LPPNTAFEAIFYANAADRODLELFIDDAPEPAATFVGNSEDGVREL- -FTLNSEGGEIRIE
IPPNTDFRAIFFANAAREQOHIEKLFIGDSQEPAAYHELTTRDGPRE- -ATLNSGNGEIRFE
LPPHIEKEFGVTALTHAANDOQTIDIYIDDDPEPAATFEGAGAQDONLGTEVLDSGNGRVRVI
LPPNIAFGVTALVNSSAPQTIEVFVDDNPERPAATFOQGAGTOQDANLNTQIVNSGEGEVRVY
lPPn-aFg---lanaad-QtiklfidD-p-PAAtfkgag-----1l-t-tlnSgnGkiRve

ASANGRQEATDARLAPLSAGD TVWLGWLGAEDGADADYNDGIVILQWEIT
VEVNGEPSATDARLAPINGEESDGSPFTVNFGIVVSEDGHDSDYNDGIVVLOWPIG
VMANGRPSRLGSRQVDIFEEKS YFGIIGSEDGADDDYNDGIVFLNWPLG
VIANGEPSKIGSRQVDIFEEKT YFGLVGSEDGGDGDYNDGIAILNWPLG
veaNGrpSat--R---ifkks tvyfGivgsEDGaDaDYNDGIvVviLgWFEig




Shrnuti

Vyrazny narust mnozstvi biologickych dat
vede k nutnosti jejich organizovaneho
skladovani a analyzovani (databaze).

Instituce pro spravu dat a vyvoj nastroju pro
analyzu: EBI/NCBI/CIB

Zakladni rozdéleni databazi:
primarni/sekundarni/strukturni databaze

Textové vyhledavaci systémy: Entrez/SRS




