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Molekularné biologické
databaze

Pro zajimavost, nebude
soucasti zkousky...

Dulezité, pravdépodobné
bude u zkousky...

O

Molekularné biologicka data

CAGCGGACGACAG CT OGGATGCAGCAGAT CAT CCGCATCOGGAACGGOG G TGGCGGCAT CACGCACT TCCAG T T0G ATCGGAGCAACAATGCOGGCAT CT
160 8 20 20 20

GATAGCGTAATGATCGGCTGGCTGCCRCATTTCATGCTGETTTCCCAACGAAAATAACCGCTCACGETGCCATCACGATCGCACACCGCAAAATCGGCRG
TACAGETGGTCGCGCCCGCCGCCAGCACATCGCTGCGCCAATAATGATCT TTCAGCGGACGACAGCTCGGATGCAGCAGATCATCCGCATCCRGAACGGE

GGTEGCGECATCACGCACTTCCAGTTCGATCGGGECAACAATGCCGGCATCTTTCAGGGCAAAGCGAAT AAACAGCACGCTCACTTCCGCGCGCAGCECT

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCAT TAACAA

CATACAGGTGBCGACCATCAATCACGGTCGGGECGGCCEGATCACGGCTGECT TCCGGATAGGCECTCAGCAGGGTAACGGCATCCACAATCACCAGCAT

Molekularné biologicka data
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MALDI-TOF [SERS D
|:> Identifikace proteinu

@ MDRNGNFSLPPNTAFKAIFYANAADRQDLK

LFIDDAPEPAATFVGNSEDGVRLFTLNSKG
Sekvenace proteini’l GKIRIEASANGRQSATDARLAPLSAGDTVW

LGWLGAEDGADADYNDGIVILQWPIT

Molekularné biologicka data

Proteinova
krystalografie

Molekularné biologicka data

» Vykonné technologie:

Automatické sekvencovani
MALDI-TOF

NMR spektroskopie
Proteinova krystalografie

Vyrazny narGst mnozstvi biologickych dat.

Yearly Growth of Total Structures.
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Era reverzni genetiky

Reverzni genetika

Automatické DNA
sekvencovani

Produkce velkého
mnozstvi dat

GATAGCGTAATGATCGGCTGGCTGCCGCAT

Klasicka genetika

TACAGGTGGTCGCGCCCECCGCCAGCACAT

GATAGCGTAATGATCGGCTGECTGCCGCATTTC

TACAGGTGGTCGCGCCCGCCECCAGCACATCGL

GGTGGCGGCATCACGCACTTCCAGTTCGATCGE

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCC

Fenotyp |:> Genotyp Genotyp |:> Fenotyp

Bi7201 Zaklady genomiky, potﬁmm’ semestr

Molekularné biologicka data

* Nutnost organizovaného ukladani a
skladovani dat.

* Nutnost prohlizeni a analyzovani
ulozenych dat.

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

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

Analytické nastroje

* Vyhledavaci software

Nutnost snadného, rychlého a specifického
vyhledani informaci.

e Srovnavani dat (sekvenci)
Sequence alignment — ,,sefazeni“ sekvenci.

LPPNTARKAIFYANAADROQDLELFIDDAPERAATFVGNSEDGVRL- - FTLNEKGGEKIRIE
IPENTDERAIFFANAAEOQHIKLFIGDS QERRAYHELTTRDGPRE- - ATLNEGNGKIRFE
LPPHIERGVTALTHAANDQTIDIYIDBD PERPARATFEGAGAQDQNLGTEVLDEGNGRVE VT
LEPENIARGVTALVNESAPQTIEVPYDDN PERBAATFQGAGTODANLNTO INNEGRARVRVY

1FPn-aFg---lanaad-(tik1fidD-p-FARtEkgag-----1-t-CindgnckiRvs

AEANGROSATDARLAPLEAGD----- - TVHLEWLG

VMANGRPSRLGSROVDIFEES-------- YFEIIGSEDGADDDYNDGIVFLENPLG
VEANGRPEXICSRUVDIPERT - - - -YFELVOSEDOGDODYNDEI A ILNNPLG

Q weaNGrpSat--R---1ifkks-- -tvyfGivgesEDGADADYNDGIviLgQWPig

Rozdéleni molekularné biologickych
databazi

EDRPIKFSTEGATSQSYKQF IEALRERLRGGL IHDIPVLPDPTTLQERNRYIT
VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS
LPFYGTYGDLERWAHQSRQQ I PLGLQALTHG I SFFRSGGNDNEEKARTLIVI T

H 4 4 QMVAEAARFRY ISNRVRVS 1QTGTAFQPDAAM I SLENNWDNLSRGVQESVQDT
P rl ma rn I FPNQVTLTNIRNEPV IVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNR I IMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni _ N .@ | |
stru ktu rni g protein, 1

» Databaze:

ing protein, in 2

Ricin B-like lectins

Rozdéleni molekularné biologickych
databazi

EDRP IKFSTEGATSQSYKQF IEALRERLRGGL IHD IPVLPDPTTLQERNRY IT
VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS
LPFYGTYGDLERWAHQSRQQIPLGLQALTHG I SFFRSGGNDNEEKARTLIVII

H 4 4 QMVAEAARFRY I SNRVRVS IQTGTAFQPDAAM I SLENNWDNLSRGVQESVQDT
P rl m a rn I FPNQVTLTNIRNEPV IVDSLSHPTVAVLALMLFVCNPPNIVEKSK ICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNR I IMNKCKDRLEENQLWTLKSDKT IRSNGK

» Databaze:

Sekundarni
Strukturni

Primarni databaze obsahuji anotované sekvence
NA nebo proteind.

O

Rozdéleni molekularné biologickych
databazi

EDRPIKFSTEGATSQSYKQF IEALRERLRGGL IHDIPVLPDPTTLQERNRYIT
VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS
LPFYGTYGDLERWAHQSRQQ I PLGLQALTHG I SFFRSGGNDNEEKARTLIVI T

H 4 4 QMVAEAARFRY ISNRVRVS 1QTGTAFQPDAAM I SLENNWDNLSRGVQESVQDT
P rl ma rn I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNR I IMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni _ N .@ | |
stru ktu rni g protein, 1

» Databaze:

ing protein, in 2

Ricin B-like lectins

Sekundarni databaze obsahuji informace odvozené z primarnich
databazi ve formé charakteristickych vzort sekvenci, tj. funkénich
nebo strukturnich motiva ziskanych srovnanim primarnich dat

Q (sekvenci).
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Rozdéleni molekularné biologickych
databazi

» Databaze:
Primarni
Sekundarni
Strukturni

Obsahuji struktury proteinti (nukleovych kyselin)
a jejich anotace.

O

Rozdéleni molekularné biologickych

databazi
. Databéze: Total species (5023)
Primarni I
L , Viruses Eukaryota ~Archaea  Plasmids
Sekundarnl 2105 1759 ‘BDEI‘ED(EI'HI 72 ;’gm‘HESE
Stru kturni Total records (9315) :"\mids :glasrmds
Viruses Eukaryota Bacteria Archaea

A H 3249 1015 1447

Genomove zd roje ;;L}:}rg:;:ll& 1590 plasmids 58 plasmids

Rozdéleni molekularné biologickych
databazi

+ Databaze: i
Specializované

Univerzalni .}é X @—) X g

Specializované databaze obsahuji informace o urcité
proteinové rodiné nebo skupiné proteint, pfipadné
o urcitém organismu.

Rozdéleni molekularné biologickych
databazi

+ Databaze: ;
Specializované ] * 8

Univerzalni %"‘ @/_I_c

Univerzalni databaze obsahuji informace
o proteinech (NA) ze vSech organismul.

Rozdéleni univerzalnich proteinovych
databazi

* Univerzalni databaze:

»Okladisté“ sekvenci — sequence repository
»Manualné“ spravovana — curated database

Rozdéleni univerzalnich proteinovych
databazi

+ ,,Skladisté“ sekvenci — sequence repository
Kromé sekvenci obsahuji malo nebo zadné
dodatec¢né informace.

Zaznamy generovany automaticky.

Proteiny mohou byt zastoupeny nékolika rdznymi
zaznamy (sekvencemi) = ,,nadbyte¢nost*
(redundance) sekvenci.
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Rozdéleni univerzalnich proteinovych
databazi

* Manualné spravované - curated databases

Zaznamy obsahuji dodateéné informace.

Informace jsou pred viozenim do databaze
validovany experty.

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

Rozdéleni molekularné biologickych
databazi

» Databaze:
Primarni
Sekundarni
Strukturni

Genomové zdroje
Slozené databaze

Slozené databaze

« Slozené (composite) databaze:
Slucuji data z nékolika primarnich databazi.
Eliminace redundantnich dat.

Ruazna priorita zdrojovych databazi podle kvality
validace a anotace (eliminace redundantnich dat

z databaze s nizsi prioritou).

Molekularné biologické databaze

Nucleic Acids Research

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

Nucleotide Sequence Databases Genomics Databases (non-vertebrate)
. . i Sequence Metabolic and Signaling Pathways
Nucleic Acids Database Collaboration Human and other Vertebrate Genomes

Research Coding and non-coding DNA Human Genes and Diseases
Gene structure, introns and exons, Microarray Data and other Gene
splice sites Expression Databases

T regulator sites and Proteomics Resources
transcription factors Other Molecular Biology Databases
RNA sequence databases Organelle databases

Protein sequence databases Plant databases

Structure Databases Immunological databases

1170 databazi

EBI/NCBI/CIB

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

EBI NCBI ciB
Narodni centrum Centrum pro informacni
pro biotechnologické biologii
informace

Evropsky institut
pro bioinformatiku

C.
<3 NCBI

National Center for Center for Biology

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

O

European Bininformatics Institute

» Zalozen roku 1992 jako souc¢ast European Molecular
Biology Laboratory - EMBL.

+ Sidlo v Hinxtonu ve Velké Britanii.
Walcome to the EBI
Tha Furspasn Rsiniommsacs Instauts (FH) 15 5 nen-profe acsssenic omganiaten hal Fr -
farms gt of #ap European Mclecular Blokgy Laberatory (ENEL 2
Tha 71 15 3 CHSS o I8TEMCA 3NE SARCES In Bazinformsscs. Tha Insstule MAnages
3kABAS44 of Blogical dath INCANG AUCtAIE A0, Dratein Se3uencas and
matromolecular stucures.

Our Mission

4 ar B teimaies servees 1 a1 ety of Ihe SERRAE Cammusty 1 ey

s - n raniermanes.
o Btuntcad B Aarmaticn SR B3 ACArNth A A v, from PRI Bludiots B maspindent
™

seminate cutirg-mig Mchasiges i nustry
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NCBI - Narodni centrum pro biotechnologické

National Center for Biotechnology Information

National Library of Medicine

informace
(- .
<3 NCBI

National Institutes of Health

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

« Soucast National Institutes of Health — NIH.

* What does NCBI do?

il in 1988 as a national resource for
ogy informabion, NCBI creates
es5, conducts research in
biclogy, dve ot
g genome
biomedical ir 0
understanding of molecular
ses affecting human healih and

CIB - Centrum pro informacni biologii

« Zalozeno jako oddéleni Narodniho genetického
institutu (EIZZBESFRFEFR, NIG) v Japonsku.

Research Organization of Information and Systems

N8 National Institute of Genetics

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

| mfar st Daraationss

0N Data Bk of o [itematode Gene Eqrevcian Datshase:
bintsl FinSnanums Frrjact —Inenatie Sitn Dibinm Memsniniiin Dyahain
[WFCC-MIACEH Yerd Data Cardra for Morosramnisme [fics Garane Dabiuace Dvzahace!

[Kornt o Fesowroes Dutdne SHTGEN [E#Eol Ganone Dekbore PED}

Primarni databaze NA

* EMBL - Evropsky institut pro bioinformatiku

* GenBank - Narodni centrum pro biotechnologické
informace [

<> NCBI
e DDBJ - Narodni geneticky institut (NIG)

o © misiF st

EMB SEGUENCE
L SEGGENCE

DATABASE

EMBL-EBI

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

¢ Obsahuje sekvence RNA a DNA.

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

This morning the EMBL Database contained
244,322,213,780 nucleotides
in 153,137,008 entries.

This morning = 21.1.2009

E M B SEGUENCE
L SEGUENCE

DATABASE

Total nucleotides
(current 244,322,213,780)

Number of entries
(current 153,137,008)

SRS RN

Ghases

_=ryuesanan=eREEEGRRETERRRERDLR

Hilljore of Entries

i
€223 OIS 60000 929200 SHINTE 17009 910M UG- K 171
Yaar

Tear

The map shows 16,892,540 entries distributed over 11,882 locations.

s

The dots on the map have different colours according to the y of the sy
@ Eukaryota ¢ Bacteria g3 Archaea pp Other g Mixed
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Z56T34; 3¥ 1; lineer; nBHE; SID; FLA; 1553 EF.
E56THM: 468267 EMBL ,,entry“

12-SEP-1381 (Bel. 29, Created)
25-HO¥-20CE (Rel. 05, Last updated, ¥ersion 11)

Trifolium repens nBENE for non-cyanogenic beta-gluccaidase
Eketa-glucceidese.

Trifclium repens (white clovex)

Eukaryota; Viridiplantee; Streptophyte; Enboyophyte; Irachecphytar
Spernatophyta; Megnoliophyta; sudicotylsdons; core sudicotyledons; rosids;
eurcelds I[; Febales: Febacessr Fapilicnoddese; Irdfoliessr Trifolium.

[5]

1-1853%

FUEMED; 1807511.

Ontoky E., Dunn H.k., F@nocoro B., Dughes HuE.

“Fucleotide end derived aninc acid sequance of the cyenogenic
keta-glucceidess (linanarese) Zrom white clover {Irifclium repens L.J°;
Elant Mol. Biol. 1T{2):209-213(133l).

[€]
1-185%
Haghs=s H.k.r

Submitted {13-ROW-1230) te the EHEL/SenBank/L0EJ databases.
Raghes H.k., University of Hewcestle Upcn Tyne, Hedicel Schocl, Fewcastle
Tpen Tyne, FE2 48H, TH

BEFERREHPE SR BHARRRHENEEEEHE

L. J85Y
JoTganise="TIIIONIIS Tepeny~
Jm0l, Cype="HREE"

Jetone 1ib="fambaa gEI9

:

Fotone="TREISL~ Translation =

Jrissue Type="teaves—

i — proteinova databaze

14, 1995
4progucc="peta-giucesiaase”
#EC_mmner="3.2.3.2%
4mote="nen-cyanogenic

Jan wrer="con: FatRe~
Jan_wrer="usSEiEESES”
fan_srer="InterProTiFROEISEE"

B

IHELLANGIQETVG LEFRDLEY

:

1..3858

B
i

AEEEERE AR ARARERERE
o
B
:
i
g
i
f
:
o

Tecorded™

Sequence 1509 BE; €% Ar 314 C: 355 €; 581 T: & otder;

5

TASJIEAAT QELYIYALLE TIRAJYACER ARETAUGYET LCJLATATAC LEILIECLE
togpecsasa ataeteeeza o

EagEiis

iks

Format EMBL databaze

fbegins =ach entry; 1 per entry)

(>=1 per entry)
it or 1 per syl
(>=1 per entzy)
{>=0 per entry)

Format EMBL databaze

ID  <1y; OF <¥3; <¥3; <i3p <53 <€3p <> BE.
The tokang 1apaeent:

1. Prmery acceseslon number
2. Bequenca verston nummer
J.Topelogy "clreular or Ninear”
4. Molaculatype

5. Diata class

6. TaEoromic divislon
T.8equence lengh

ID CO733012; 37 4; linear; genmde INE; NTE: HRM: 500 B2.

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

Format EMBL databaze

:
:

Extzy fzom SmEETY with iss cun

|
|

Stendard fall entries nct clessified as sbove)

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

Format EMBL databaze

IMwialon

s
|

http://www.ebi.ac.uk/embl/Documentation/User_manual/usrman.html
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(,
% NCBI GenBank d N0 sample GenBank Record

+ Zalozena roku 1982 v ramci institutu
NCBI.

@enBank? Is the NIH genstic sequence database. an annol:aled collecﬂon of all pub\lc\y
avallable DA sequences (uelele Aoids REsedvl 26 (Dalabese g
There are approximately 65,759 586,764 bases In 82 553 655 sequence I’ECDFGS In the
fradilonal GenBankc divislons and 108,635,736.141 bases In 27 430,206 sequence records In
the WGE division as of February 2006.

> NCBI Sample GenBank Record ) o Sumtssion oteny, tate Datvessies

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

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

= ‘> DDBJ oS DDBJ
ERNOUE sampie GenBank Record DNA Data Bank of apan \»/\7\
The DNR*D%\té Bank of Japan
e ,;:nm*ﬁ:‘:,.z"m“mﬂmmm » Pivodné zahrnovala data predevsim
The QenBark deabase i ikt it 18 z japonskych vyzkumdi.

1. PRI - primate sequences
2 ROD - rodert sequences - I . .
e * V soucastnosti Uizka spoluprace
o imi szemi

i it s
7 S e s ostatnimi databazemi.
i

9. PHG - bactenophage sequences
10. 5YH - synihelic sequences

11. UNA - unannotaled sequences

12 EST - EST sequences (epressed sequence (gs)

13. PAT - patent sequences ,._

14, 575 . TS sequences (sequence tagged stes)

15 GSS - GSS sequences (geniome survey sequences) /\

16. HTG - HTG sequences (high-throughput gencrmic

sequences)
17_HTC - unfinished high-throughput <DNA sequencing
18, ENV - emvironmertal samping sequences:

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

€ International Nucleotide Sequence Database Collaboration Primérni databéze proteinﬁ

* Univerzalni databaze:

DDBJMD‘-MIIIJQM_ R , .
DDB“ G- DDB.E Qentar for farmation ok ad OKA Oata Gk »Skladisté“ sekvenci — sequence repository
K> °“y\ 10K Holianal hetiuite of Genetice Manualné spravovana — curated database
B EBE Europsan Bioinformat ics hatitute
EMBL: European Mokculr Biology Labor slory

. ) Pfiklad: GenBank versus RefSeq
NGEE Hational Genter for Birlechnolbey Jvfor mation
NL M: Hotion ol Library of Medicine

IAC: Ihtemalional Advieory Commilias

IGM: Irternationsl Collsbor alive. Kesting National Center for Biotechnology Information

National Library of Medicine National Institutes of Health

http://www.insdc.org/
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. . , I
Primarni databaze proteint
GenBank RefSieq
Mot cusated Curated A ) )
Author submits NCBI creates fom existing data * PIR-PSD - Protein Information Resource Protein
Ouly author can revise NCBI revises as sew data emerge Sequence Database.
TMuliiple records for same loci conmion Single records for each molscule of major organisms
Records can contradict each other . .. . L ; L
Mo it to species incheded Limited to model osganiams * Nejstarsi univerzalni ,,curated” databaze proteina.
E;: henged among INSDC memb ;hn ive NCEI database « Komplexni, non-redundant data, rozélenéna podle
in o primery Hierature in fo review articles . , R - « v ..

Protelns idenified ad fizked Proteins and iots identifed and f protelnov’yc.h I'ijll‘! a nedrt')dn.n, doplnéna funkénimi,
Access via RCBI Rucleotide datebases Access via Nacleotide & Protein databeses strukturnimi a bibligrafickymi daty.

GenPept - GenBank Gene Products Data Bank http://pir.georgetown.edu/

RefSeq - Reference Sequence

swisprot Swiss-PROT + TrEMBL > swissprot  Swiss-PROT + TrEMBL -7

+ Swiss-Prot - ,,Cutared” databaze zalozena na « Anotace: Funkce
Univerzité v Zenevé v roce 1986. Spravovana ) L L.
Svycarskym institutem pro bioinformatiku (SIB - Katalyticka aktivita
Swiss Institute of Bioinformatics). Podjednotky

+ Vysoka arovén anotace —> vkladano vice sekvenci Domény
nez je mozno manualné anotovat a zaradit do H P Sagr
databaze. Blotechflo'loglcke v¥u2|t|

Sekvenéni homologie

« TrEMBL - Pocitacové anotovana data, odvozena z Posttranslac¢ni modifikace
kédujicich useku sekvenci v DDBJ/EMBL/GenBank,
ktera ZATIM nejsou zarazena v Swiss-Prot. Reference atd.

Q http://www.expasy.org/sprot/
Slozené databaze Slozené databaze

, « Slozené (composite) databaze:
« Databaze: ( :

Slucuji data z nékolika primarnich databazi.

Prlmarnl Eliminace redundantnich dat.
Seku ndérni Ruzna priorita zdrojovych databazi podle kvality vali a
T ich dat z aze s nizsi prioritou).
Strukturni
) - SwiS@E Swiss-PROT + TrEMBL
Genomové zdroje ' OWL (Swiss-PROT + PIR + Genbank + NRL-3D)

Slozené databaze
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LE ]
e )

Prot & UniProt B & /

UniProtKB

Profein knowledgebase

UniRef o

Sequence clusters Revensd « ;

Uniftet100 - UnIMES
Unierso UniProtKE/TEMBL —
Unifiats0 Uneiienea ana enveanmental

SAMPICS SEUENEES

UniPare - Sequence arcnive
Current and gosoiete sequences

2002- spoluprace mezi EBI, SIB a PIR

http:/www.uniprot.org

Sekundarni databaze NA a proteint

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

» Vyhledavani ,,vzoru“ charakteristického
pro uréitou skupinu protein.

* Moznost predikce funkce proteind.

O

Sekundarni databaze NA a proteint

« Databaze mohou obsahovat:
Proteinové DOMENY odvozené ze znamych struktur

Proteinové sekvence sefazené do SEKVENCNICH
RODIN

CHARAKTERISTICKE MOTIVY odvozené z téchto
sekvenénich rodin.

LPPNTAFEAIPYANAADRODLEKLFIDD
IPPNTDFRAIFFANAAEQQHIKLFIGD
LPPHIKFGVTALTHAANDQTIDIYIDD
LPPNIAFGVTALVNSSAPQTIEVFVIOD

Sekundarni databaze NA a proteint

» Sekundarni proteinové databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrované
klasifikaéni databaze proteinti InterPro

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

L]~ e Ty —( DO
Tl paeTm RS T T ]
Tave vaw ||| Raw Output | | XML Outiut Ongoal Sequsnces |||
SEQUENCE: Sequence 1 CRCE4: BOSAB41813AD2

Ricin B lectin

©  Ribosome-nactivating protein

Ribzaame_nacivm_pret

.| Pecin Brelated kectin

_ RBOSOME INactivating Frotein, subdemen 2
T —

InterPro  puposome.insctivating protein subgroup

Riboseme_nactivel_srol_sub

Sekundarni databaze NA a proteint

» Sekundarni proteinové databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrované
klasifikaéni databaze proteinti InterPro

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

« Sekundarni databaze NA

TRANSFAC
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h bide Sequence Databases

Floten sequence databasd
Sructure Databases
Small malecube
Carbehydrates
Nucleic acid structure
Protein structure
romics Catabases (nonseftebrate)

Human and oths
Human Genes and
Microarray Data an
Proteorcs Resources

er Mobecular Biglogy Databases
anelle databases

% databases

chogal databases

ebrate Genomes
585

var Gens Expression Databases

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

Strukturni databaze proteint

Nucleic Acids Research F“’«
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Small molecules

Carbofy
Tud
Frotein

drates
id structure
structure

PDB - Protein Data Bank

2009 B there are 55941

-PDB

PROTEIN DATA BANKCE

Structures

» Databaze obsahuje experimentalné ziskané struktury
proteint, nukleovych kyselin a komplext
informacénich biomakromolekul.

PDB Current Holdings Breakdown

Molecule Type
A

Proteins NA":ELC {::._ol_r. Other Total
Faoy Fre 118 24 47808
NMR 142 T Frakl
Exp. Electron 146 1 (i) 7y
Method Microscopy
Q p . i 2 107
http:/iwww.rcsb.org/pdb/ Total oierd] w3 zm s

A vemeer or Tve @IPIDMB  MyPDD: Login | Register
al Macromolecular Structures
) | PDB Statistics @

PDB format

PDE File Format

At Pt S el o dacs el

AL S I ! YT e

+ PDB format — ptivodni format databaze.

¢ 1997 — mmCIF (macromolecular

T matmare tuuts
P Gasaral Gucation

Crystallographic Information File).

e Zaznamy jsou v databazi ulozeny v obou
formatech a volné stazitelné.

« PDB format — rozeznavan témér vSemi
programy pro praci se strukturami.

PDB format

Changes in ATOMHETATI
Tres nomancanne
.7 om

Rcond Foemat

B4.073 11709 RD_SRT 1,80 7998
61.512 10,438 E0_597 1.0 79.31
B1LUD 9.EN% BI04 1.80 7921
61803 12754 39601 1.0 79.35
B7.M00 19019 KO3 1.0 7857
13,273 EOETE  1.80 7850
BO.913 17407 39931 1.80 1T.14
G106 13659 E1.796 1.80 77.48
G078 10608 RO914 1.0 78,00
B5.776 10891 49265 1.0 29.00
BT 12197 RD.337 1.80 78,00

POl Virwnr
it E 11
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Nudectide Sequence Databases
squence datsbases
in $equence databases
Structure Databases
small meletules
Carbohydrates
Hucheic acid structure

Protain structure

Rafnament Tha st
e R
range &
s ot

NDB - Nucleic Acid Database

Number of Released Structures:
WELCOME TO THE 4089 Structures
NUCLEIC ACID DATABASE _ Last Update: 15-Jan-2009

2 reposory of Bes-dimensional STLCTl INAMABoN ABOUT Mude: cid:

NDE ID: AD0OOO1

Trse.

hslecutar
Dseripticn

]
Featens

Muctaic Acid
Sequence:

Primary Chation:

Moo Acds na. . 26, pp. 871
[ e T ———
Eipedtmann RAY DFFRACTION
SpaceGroup: P8, 21

Tre—

CollConmtaras a0 4d8
» ey

e
Pete

175

Crpustizaios  Method ol
Candiom: Drep PO, Speemre HEL N
Frvees

g the 5-PLOR, prvgrams

7 whections it rachon http:/indbserver.rutgers.edu/

g wih Fibt > 1 900

[N Home  ContactUs  Help
Atlas_Deposit Download Search Reports Education Standards Tools Links

G — —]
|

T I
% The Plain Malody for BOF0S2. Strand A[C G C TS G)

of Nucleic Acid Containing Structures

X-Ray Atlas The NDB Atlas provides summary information and images for
each structure in the database. These images provide many
looks at the varied structures of nucleic acids.

® Gallery Index
® Index Listing [text only] The Atlas is first divided by experimental type. and then by

NMR Atlas
e Gallery Index

structure type. Features include:

o images of the asymmetric and biological units. and
crystal packing pictures for nucleic acid structures
from X-ray crystallographic experiments

images of the average and ensemble structure from
MR experiments

links to coordinate files, experimental data files

tables of derived data, including torsion angles and
hydragen bonding classifications

special features for RNA structures, including images
of secondary and tertiary structure

oo o

o

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

Genomové zdroje

Nucleic Acids Research
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Nucleotide Sequence Databases
RMNA sequence databases
Protein sequence databases
Structure Databases

Genomics Databases (non-vertebrate
MG

ome Database

EBI, NCBI - genomové
databaze

TIGR G ndi
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 pamét'ovém médiu.

V SirS§im smyslu jsou soucasti databaze i
softwarové prostiedky, které umoziuji manipulaci
s ulozenymi daty a pfistup k nim.

Vyhledavaci systémy e

» Textové vyhledavani v databazich
NCBI - Entrez

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

Entrez is the integrated, text-based search and retrieval system used
at NCBI for the major databases, including PubMed. Nucleotide and
Protein Sequences, Protein Structures, Complete Genomes,
Taxonomy, and others.

http://www.ncbi.nlm.nih.gov/Entrez/tutor.html

O
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A service of the ULS. National Library of Medicine

Pub

PubMed is a service of the U.S. National Library of Medicine that inchides over 18 million citations
from MEDLINE and other life science journals for biomedical articles back to 1948. PubMed

includes links to full text articles and other related resources.

www.puobmed.gov

((j NCBI G

e and the National Instituf 2

Search across databases

Search across databases |abein loar

3] [ Bosks: online
269 1] A omm: 1
) Site Search: NCBI meb and FTP sites " OBl OMIA: anline Mendekan Inherdanes m Animats
15 @
1] N
i-
26 e Pro
11 Genome:
3] G St these-dime

- Tawonomy:

. Textové vyhledévéni v databazich
EBI- SRS

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

Vyhledavaci systémy

» Vyhledavani podobnosti sekvenci
Textové vyhledavani mize selhat (nedostatecna
anotace).
Vyskytuje se shodna nebo podobna sekvence
v databazi? (Identifikace mozné funkce na zakladé
homologie.)

» Specializované nastroje (algoritmy) pro
,,sel"azeni“ (alignment) sekvenci.

u\x!n\nu\l HIKLFIG HELTTROSERE . ATLHEGH x: e

A KRGV EALTHAAR uuu’x: S PLBANPEGAGAGD INLITE YLD Fe [ o
A S TIEYFRoBNPL PERQaNRT 0 MEYRa R
-lanand-griklfidD-p-PAREE “Ive-ilndgnokitve

ATOARLAPESAGD
PRAEDARLAPIHIEK
78nLos

v“)lGer ptide b

v1 T
5! 1o
o i 2c

3 AT 2
twyfas vq IRD JaDaDYNDOIviLQWFlg

Shrnuti

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

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

« Zakladni rozdéleni databazi:
primarni/sekundarni/strukturni databaze

* Textové vyhledavaci systémy: Entrez/SRS
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