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Miért kellenek adatbazisok?

* Adatok forrasa bioinformatikai kutatasokhoz:
* adatbazisok
* kollaboraciok (majdnem mindig kiegészitve adatbazisokbdl szarmazé adatokkal a tagabb
kontextusba helyezés céljabol)
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* > 11 500 Uj szerkezet 2020-ban (6sszesen > 160 000) -
* NOvekvO méret és komplexitas 2016 d
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* Fehérje-fehérje kdlcsonhatasok: adatbazisonként
nagysagrendben 100 ezer
* > 29 millié kivonat tudomanyos koézlemenyekbal




Mi van az adatbazisokban?

* Amit a kutatok beleraknak
* Az adatok nem lesznek attdl megbizhatdak, hogy bekerlinek az adatbazisba
* Az adatbazisok messze vannak a teljessegtol:
* Tudasunk hianyos
* Nem minden publikalt adat kerll be (lustasag, idéhiany, szandekossag)
* (Es viszont: nem minden adatbéazis rekordhoz van publikacio...)
* Az adatbazisok hibakat is tartalmaznak
* Emberek vagyunk...
* Kisérleti hibak (van, amit nehéz kisz(rni/észrevenni!)
* Egy kiserlet komoly ellenérzése csak a reprodukalasaval lehetseges — erre nyilvanvaléan
nincs kapacitas
* Tudatos csalasok (pl. H.M. Krishna Murthy)
* Ki teszi be az adatokat?
* Barki, aki produkalta Oket: elsddleges adatbazisok
* pl. DNS szekvenciak, fehérjeszerkezetek
* Az adatok min6sége leginkabb a kutato hozzaallasat tikrozi (természetesen vannak
torekvések az ellenérzésre stb.)
* Az adatok nyilvanos adatbazisban valo elhelyezését a legtbbb tudomanyos folydirat
megkoveteli, de a kutatok megtalaljak a modjat, hogy ha nem akarjak, nem teszik be
(vagy az igazan erdekes részeket elmismasoljak)
* Kuratorok: masodlagos adatbazisok, illetve egyes els6dlegesek esetében annotacio
* Adatok els6dleges adatbazisokbdl/irodalombdl
* Annotalas, esetleg részletes ellen6rzés
* Adott esetben komoly automatizalas is lehet, kézi beavatkozas csak szilkség esetén



Adatbazisok mikodése és tudomanyetika

* Hozzaférés az adatokhoz
* Teljesen szabad: nonprofit szervezetek, kozossegi forrasok segitségével fenntartott
adatbazisok esetén
* fizet6s: céges adatbazisok.
* vegyes: bizonyos részek ingyen, a teljes adatbazis penzért — bevett gyakorlat
* Ki az adatok tulajdonosa?
* KozoOsségi forrasokbdl finanszirozott kutatasok esetén az adatokat altalaban kételez6
szabad hozzaferesu adatbazisokba tenni
* Céges adatbazisokbdl szarmaz6 adatokat nem lehet akarkivel megosztani
* Az adatok felhasznalasa
* Ha az adatok egyszer hozzaférhetdek lettek, a szerz6knek nincs beleszoélasuk, ki és
mire hasznalja 0ket
* Az adatok generalasa altalaban nagyobb munka, mint az elemzésik (de az NGS
esetében mar ez forditva igaz!), de az elemzés teszi az adatokat biolégialag
értelmezhetdvé: konfliktus a kisérleteket és a feldolgozast végzo kutatok kdzott
* embarg0: az adatokat elhelyezik, de adott ideig nem
hozzaférhetdek ill. nem hasznalhatdak fel tudomanyos
kdzleményekben
* Valos eset: 2009 augusztusaban megjelent egy cikk, ami
Laura Bierut csoportjanak a dbGaP (database of genotypes
and phenotypes) adatbazisban elhelyezett adatait hasznalta,
bar az adatok szeptemberig embarg6 alatt voltak (mivel a
cikket marciusban kildtek be, az embargot 6 honappal
sértették meg)




Néhany gyakorlati szempont

* Egy vagy néhany adatbazisbejegyzés (rekord) - _[)L) i Tt S0 20 01 5T e
hasznalata: | e
* Erdemes a webes kereséfelilletet hasznalni > o oo e meem e =
* Altalaban miikodik, a kivant adat
megtalalhato, letdlthetd stb.
* Részletes mindség-ellendrzes lehetséges
* Nagy adatmennyiség elemzese
* Meg lehet prébalni a webes keresést, de j0 eséllyel nem teljes listat kapunk,
elszalasztunk valamit, vagy csak tul sok lesz a talalat
* llyenkor sokszor sziikséges a teljes adatbazis let6ltese helyi elemzéshez, DE
sokszor amit kapunk, tavolrol sem adatbazis, csak szoveges allomanyok
* Akar magunknak kellhet belble ,igazi”

Choose a Query Type:

adatbazist csinalni a hatékony munkahoz Index of ftp://ftp.uniprot.org/pub/databases/uniproticurrent_release/knowledgebase/complete/
* MinGség-ellenérzés nem konnyd, egyszer(i e e et et
automatizalt megoldas kell e R he wan mo
« Adatbazisok verzidi e maan wmoey
+ Alegtobb adatbézist tobbé-kevéshé LN g o v
rendszeresen frissitik Sorn i Jo8 da e
* Ha tdl ritkdn, még nem lesz bent, amit
keresiink

* Ha tul gyakran, mire befejezziik az elemzést,
Uj valtozatok lesznek kint, fontos, hogy legyen
meg helyben az a verzid, amivel dolgoztunk, hogy ellendrizni tudjuk az eredményeinket
keésobb is!



Adatbazisok és fajlformatumok

* Sokféle adatbazis meg tobb féle adatot tarol
* Sok adatbazisnak sajat adatformatuma van
(megadhatnak egyes adatokat gyakran hasznalt formatumban is)
* Tobb formatumot az adatbazisokrol neveztek el (GenBank, PDB, EMBL...)
* Formatumkonverzié fontossaga:
* Csak elso ranézésre egyszerd
* Adatvesztés: csak az marad(hat) meg, amit mindkét formatum kepes reprezentalni,
ténylegesen szerepel a bemenetben ES a konverter is kezeli!
* Aformatumok dsszetettsege miatt nem mindig kdnnyU sajat konvertert irni — ha mar
letezik elérhetd, hasznaljuk azt, de korultekintéssel!
* Ritkan hasznalt szintaktikai megoldasok, kulcsszavak gondot okozhatnak a sajat
programjainknak is, de akar a ,hivatalosaknak” is.
* Valos eset: FT ismetlédések
* Egy kollega kérte, hogy nézzek utana egy adott szekvenciaban periodikusan el6forduld
Phe-Thr (FT) aminosavparok jelentoségének
 Kidertlt, hogy az FT jelenléte hibas konverzio eredmeénye, az EMBL formatum ‘feature’
sorait vezeti be

FT /translation="EEKYTTMFDNVNLDEILANDRLLNNYVKCLLEDGEANCTADGKEL
FT KKAVPDALSNECAKCNDKQKEGTKKVLKHLINHKPDIWAQLKAKYDPDGTYSKKYEDKE
FT KELHE"

Egy EMBL formatumdu file 'feature' részének részlete az adott DNS-szekvencia
forditasaval



Adatbazisok fajtai

* Nyers adatok (pl. a TTEMBL automatikusan forditott fehérjeszekvenciai)
* Annotalt szekvenciak (Swiss-Prot, Uniprot)
* Anyers és az annotalt adatbazisok is els6dlegesek

* A masodlagos adatbazisok tipikusan els6dlegesekbdl vett adatokon
alapulnak.

* Szekvenciak esetén: a PFAM fehérjedomeének, HMM-ek és illesztések
gyUjteménye, a COG BLAST hasonlosag alapjan csoportositott bakterialis
szekvenciakeé, az SBASE fehérjedomének kollekcioja BLAST alapokon.
Ezek mindegyike UniProt alapu.

3D szerkezetek esetén: a SCOP és a CATH 3D szerkezetek hierarchikus
adatbazisa, a PDB-n alapulnak. A SCOP f6leg maunalisan, a CATH foleg
automatikusan annotalt / készitett adatbazis



Bioinformatikai portalok: integralt forrasok (adatok, eszk6z6k stbh.)

* NCBI: National Center for
Biotechnology Information

( .
('3 NCBI

* EBI: European Bioinformatics Institute

EMBL-EBI

* EXPASYy: a Swiss Institute for Bioinformatics portalja

* a UniProt konzorcium tagja

A Decade of Growth Human L::E::

for GenBank and NCBI Refseq Microbial
dbShP Genomes

3000

PHI-BLAST

Base Pairs of DNA CGAP

(in millions) | 2500

PubMed hdd
PSI-BLAST
Gapped BLAST
COGs 2000
WAST
ePCR
UniGene
Congressional 3.0 GeneMap i 1500
legislation ORI
establishing NCEI Structures Banklt  Sequin
was signed on Matwork Genomes Cn3l
Movember 4, 1988 Entrez Taxonomy l 1000
GenBank WWW
at NCRI dbsTS
BLAST  Entrez dhEST l 500
0

1989 1990 1991 1992 1993 1954 19895 1996 1997 1998 1999




NCBI: The National Center for Biotechnology Information

1988-ban hozttak létre a
National Library of Medicine, NIH részeként

* Publikus adatbazisok létrehozasa

e Szamitogépes biologiai kutatasok

* Programfejlesztés szekvenciaelemzeshez
* Informacidmegosztas



NCBI web: www.ncbi.nim.nih.gov

How To [+

Resources

MNCBI Home

National Center for Biotechnology Information

All Resources (A-Z)

Literature

Proteins

| DNA&RNA

Sequence Analysis

Genomes

Maps & Markers

Genes & Expression

Welcome to NCBI

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

More about the NCBI | Mission | Organization | Research | RSS

Genome

1000 prokaryotic genomes are
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Néhany NCBI adatbazis és szolgaltatas

* GenBank: elsodleges (DNS) szekvencia adatbazis (NGS adatok mennyisegevel
jelentbésége valamelyest csdkken, bar fontos referencia maradt!)

* Szabad hozzaférés biomedicinalis irodalomhoz
* PubMed: szabad Medline (3 millic keresés naponta)

* PubMed Central: Ingyenes teljes szévegl hozzaféres (open access
publikaciok + a NIH altal tamogatott kutatasokbodl szarmazo, kdtelezben
beteendo cikkek)

* Entrez: integralt molekularis és irodalmi adatbazisok

ZHEntrez cross-databrase search = Microsoft Internet Explorer 3] T _‘Iﬂ]ﬁl
| Bl Edc Mew Favontes Took  Hel “
| #pek - = - @[3 A} | Dhsesrch WFevorites B - Fi- B ODHED
| Address |@ hittp: e nchi.ninonih. govfgquery fgquery fogif term=malz ria®h 2 0vacine bk ool=rchi_toolber_specific 3 PG@ __;l.i'h‘i o
i. e Search far |_rnulamwn:r.= ] = ackighight OB Publed Gei

&
- NCB| e Entrez, The Life Sciences Search Engine

RO R FubiMed All Datsbasas Human Denome | GenBank | Map viewsr | BLAS
gearch across databases [malanavaceine [ P | T
15| (Y EpiIcdERned HETSe 69! ) make: online ks @
br PubMed Central: fras, full text  on OMIM: anlins Mendslan

248 tj sournal aracies & b ;"._ Inhentance @ Man ]

. Sita Search: MCBI wab and "o OMIA: Online Mendalian .
= Iﬂ FTP sitas Ll 'ﬂ' Inheritance @ Aninals &
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SELE l [(GanbBeank) @ mnan= ;2 of transcript sequences

 BLAST: leggyakrabban hasznalt szekvenciahasonlésag-kereso szolgaltatas (100
— 200 ezer kereses naponta)



Entrez: az 6sszes NCBI adatbazis egyidfeji keresése

PubMed | All Databases

Human Genome

| GenBank | Map Viewer

BLAST

Search across databases |N2heimer‘s Disease

| GO || Clear | Help

- Result counts displayed in gray indicate one or more terms not found

563_58 m PubMed: biomedical literature citations and abstracts
12588/ ﬁ PubMed Central: free, full text journal articles

none m Site Search: NCBI web and FTP sites

16?85' . Nucleotide: Core subset of nuclectide sequence records
EST: Expressed Sequence Tag records

GS55: Genome Survey Sequence records

Protein: sequence database

Genome: whole genome sequences

Structure: three-dimensional macromolecular structures
Taxonomy: ocrganisms in GenBank

SNP: single nuclectide polymorphism

525 ¥ | Gene: gene-centered information

: 10 Il SRA: Short Read Archive

:1.5.: }\ BioSystems: Pathways and systems of interacting molecules

HomoloGene: eukaryotic homology groups

| @l Probe: sequence-specific reagents

1] Tl Genome Project: genome project information

3| U Journals: detailed information about the journals indexed in PubMed and

other Entrez databases

1476 G NLM Catalog: catalog of books, journais, and audiovisuals in the NLM

collections

H—H-
114 n GENSAT: gene expression atlas of mouse central nervous system

|48581 |

8_92 U Books: online books
?145 * OMIM: online Mendelian Inheritance in Man
165| ﬁ OMIA: online Mendelian Inheritance in Animals
'1..“80: dbGaP: genotype and phenotype
5 UniGene: gene-oriented clusters of transcript sequences
31 CDD: conserved protein domain database
:4_3_5:5 3D Domains: domains from Entrez Structure

UniSTS: markers and mapping data

PopSet: population study data sets

Y ELr LAY

GEO Profiles: expression and molecular abundance profiles

g

GEO DataSets: experimental sets of GEO data

Cancer Chromosomes: cytogenetic databases

82 PubChem BioAssay: bioactivity screens of chemical substances
5 PubChem Compound: unigue small molecule chemical structures
28 PubChem Substance: deposited chemical substance records

Protein Clusters: a collection of related protein sequences

E o e P & ao

Peptidome: MS5/MS proteomic experiments

3 % MeSH: detailed information about NLM's controlled vocabulary

40 (és ndvekvo szamu) integralt adatbazis




PubMed: cikkek kivonatai (bhiomedicinalis teriileten)

> 29 millio kivonat 6sszetett kereshetésége

S NCBI  Resou How

My NCEBI Signin

Pub%edgou PubMed v | Ineanderthal genome|

US National Library of Medicing

National kxstitutas of Hesth F.RSS Savesearch Limits Advanced

Display Settings: [~] Summary, 20 per page, Sorted by Recently Added Send to: (v)
Results: 1 to 20 of 33 Page!l |of2 MNext> | Lasts»

Strona reproductive isolation between humans and Neanderthals inferred from observed patterns of introgression.
1. Currat M, Excoffier L.

Proc Matl Acad ScilU S A 2011 Sep 13;108(37):15129-34. Epub 2011 Sep 12,

PMID: 21911389 [PubMed - in process]

Related citations

Cross-comparison of the genome sequences from human, chimpanzee, Neanderthal and a Denisovan hominin identifies novel potentially
compensated mutations.

Zhang G, Pei Z, Ball EV, Mort M, Kehrer-Sawatzki H, Cooper DN.

Hum Genomics. 2011 Jul 1;5(5):453-84.

PMID: 21807602 [PubMed - in process)

Eelated citations

"

On characterizing adaptive events unigue to madern humans.
3. CrisciJL, Wong A, Good JM, Jensen JD.

Genome Biol Evol. 2011;3:791-8. Epub 2011 Jul 28,

PMID: 21803765 [PubMed - in process]  Free PMC Article

Fi et

Kulcssz6: "neanderthal genome” (mas eredmeény, mint a "neandertal genome” kulcsszoéra!)

How Tt

Help
Filter your results:
All(33)
Eres Full Text (14)
Review (3)
Manage Fiters
Titles with your search terms =
Neanderthal genome s=es firstlight.
[Mature, 2006]

Neanderthal DA yields to genome foray.

[Mature. 2

[Premises of the Neanderthal genome].
Med Sci

ci (Paris). 2

See more...

11 free full-text articles in PubMed '+
Central

On charactenizing adaptive events uniques to
modern humans. [Genome Biol Evol. 2011)

Pubhed.gou PubMed v

U5 Mational Lbrary of Medicine

| L Limits Advanced
Natienal Institutes of Health

Display Settings: () Abstract Send to: (v)

Genome Res, 2010 May; 20(5):547-53.
Neanderthal genomics and the evolution of modern humans.

Moonan JB
Department of Genetics, Vale University School of Medicine, New Haven, Connecticut 06520, USA. james noonani@yale edu

Abstract

Humans possess unique physical and cognitive characteristics relative to other primates, Comparative analyses of the human and chimpanzes genomes are beginning to
reveal sequence changes on the human lineage that may have contributed to the evalulion of human fraits, However, these sludies cannot identify the genetic differences that
distinguish modern humans from archaic human species. Here, | will discuss efforts to obtain genomic sequence from Neanderthal, the closest known relative of modem
humans. Recent studies in this nascent field have focused on developing methods to recover nuclear DMA from Neanderthal remains. The success of these early studies
has inspired a Neanderthal genome project, which promises to produce a ref; lerthal genome seq e inthe near future. Technical issues, such as the level of
Meanderthal ge that can realistically be obtained from a single specimen and the presence of modern human contaminating sequences, reduce the
detection of authentic human-Meanderthal sequence differences but may be remedied by methodological improvements. More critical for the utility of a Neanderthal genome
sequence is the evolutionary relationship of humans and Neanderhals. Current evidence suggests that the modern human and Neanderhal lineages diverged before the
emergence of contemporary humans. A fraction of biologically relevant human-chimpanzee sequence differences are thus likely to have arisen and become ficed exclusivaly
on the modern human lineage. A reconstructed Meanderthal genome sequence could be integrated into human-primate genome comparisons to help raveal the evolutionary
genetic events that produced modern humans.
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PMID: 20439435 [PubMed - indexed for MEDLINE] PMCID: PMC2B60157  Free PMC Article
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Genome Res. in PubMed Central -~

Related citations &
Sequencing and analysis of Meanderthal genomic
DHA. [Science. 2006]
Analysis of one million base pairs of Neanderthal
DA [Mature. 20086]
Meanderthal DMA yields to genome foray,

[Mature, 2006]

Mo evidence of a Meanderthal
confribution to modern humai [Genome Biol, 2008]

| Reconstructing phylogenies and
phenotypes: a molecularview of hun [J Anat. 2008]
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Az ExXPASYy szerver

http://www.expasy.org

* Az els6 molekularis biologiai szerver (1993 augusztus), proteomikai fokusszal
* Adatbazisok: UniProtKB, PROSITE, ENZYME, Swiss-2DPAGE, stb.:

* Sokféle 2D/MS feherjeazonosito/jellemz6 és szekvenciaelemzo eszk6z

* Szekvenciaelemzés (Blast, ScanProsite, ProtParam, ProtScale, RandSeq,
Translate, etc.);

* Proteomika (AACompldent, FindMod, FindPept, Aldente, PeptideMass,
Tagldent, etc.);

* 3D szerkezetelemzés és -megjelenités (Swiss-Model, Swiss-PDBviewer)



Az ExXPASY WWW szerver: genomikai és proteomikai eszk6zok és adatbazisok

Visual Guidance Databases Tools

Categories

ﬂ STRING = protein-protein interactions = [more] E EPD = collection of eukaryotic promoters = [more]

protecmics

H EPD = collection of eukaryotic promoters = [more] “ smimalE = miBNA expression profiles analysis = [more]

genomics E SwissRegulon = annotations of regulatory sites = [more]

s=quence alignment u smimaDB » miRNA expression profiles analysis = [morg] ﬂ Association Viewer = SNPs display in a genetic context = [more]

similarity s=ach H BayeScan = identify natural selection = [more]

ﬂ BLAST = sequence similarity search = [more]

“ boxshade = MSA pretty printer = [more]

H ChlP-Seq = ChiP-Seq data analysis tools = [more]

“ CLIPZ = binding sites of RNA-binding proteins = [more]

B Codon Suite = codon-based sequence analysis = [more]

chamcte neation/annotation

E CLIPZ = binding sites of RNA-binding proteins = [more]

structural bicinformatics & EIMMo « miRNA target predictions « [more]

systems biology H GPSOE - gene and protein synonyms = [mare]

phyloge nylevalution B ImmunoDB = insect immune-related genes and gene families » [more]

ApueT GerR P miROrtho = catalogue of animal microRNA genes = [more]

B Dotlet « sequence similarity plots « [mare]
B EIMMo = miRNA target predictions = [more]

: ’ “ MyHits = protein domains database and tools = [moreg]
transcriptomics
u OMA = orthology inference among complete genomes. = [more]
biophysics

2l E CpenFlu = Influenza genetic and epidemiclogical data = [more] H EMBnet services = bioinformatics tools and databases = [more]

HiediTd E CrthoDB = Hierarchical catalog of eukaryotic orthologs = [more] H ESTscan = coding region detection = [more]

Visual suigance ataases ools

Categories

BN SWISS-MODEL Workspace » structure homology-medeling = [more]

BN UniProtkB - functional information on proteins = [more]

proteomics E UniProtkKB/Swiss-Frot = protein sequence database = [more] “ SwissDock = protein ligand docking server = [more]

BN STRING » protein-protein interactions = [more]

u SWISS-MODEL Repository = protein structure homology
models = [more]

BN neXtProt « human proteins « [more]

protzin e=quences and ide ntification

mass spectometry and 2-DF dete B AACOmMpSim + amino acid composition comparison = [more]

B RS Ol e B AllAll = protein sequences comparisons = [more]

families, patte m= and pofies

E BLAST = sequence similarity search = [more]

post-tmnshtional modification

protein structure
proteinqrotein intemction
zimilarity ssamch/alignment
genomics

structural bioinformatics
systems biology
phyloge nylevelution
population genatics
transcriptomics
biophysics

imaging

E PROSITE + protein domains and families = [more]
&3 ViraliZone « portal to viral UniProtikKB entries « [more]

& ENZYME + nomenclature of enzymes + [more]

H GlycoSuiteDB = glycan database = [more]

& GPSDB + gene and protein synonyms » [more]

u HAMAP = manual protein annotation = [more]

& MIAPEGEIDB * MIAPE document edition « [more]

“ MyHits = protein domains database and tools = [morg]

2 PaxDhb » protein abundance database « [more]

“ Prolune = Popular science articles (in French) = [more]

“ Protein Model Portal » structural information for a protein = [more]

H Protein Spaotlioht = Informally written reviews on proteins = [more]

&) boxshade » MSA pretty printer « [more]

H Compute pl/MW = theoretical pl and Mw computation = [more]

& Dotlet » sequence similarity plots « [mare]

E EMBnet services = bicinformatics tools and databases = [more]
“ FindMod « protein post-translational medifications = [more]

H FindPept = peptide identification from unspecific cleavage = [more]
E GlycanMass » oligosaccharide structure mass calculation « [moreg]
E GlycoMod = oligosaccharide structure prediction = [more]

2 HAMAP = manual protein annotation = [more]

H HamapScan * scan sequences against HAMAP = [more]

E HCD/CID spectra merger » combine HCD and CID MS/MS
spectra » [more]

E Imageflaster f Melanie = software for 2-0 PAGE analysis = [more]



A UniProt konzorcium

e

. European Bioinformatics Institute

European Molec lar Biology Laboratory
. k - .

‘Swiss Institute of &
Bioinformatics '

Protein
Information
Resource

UniProt (Universal Protein Resource): a vilagon a legteljesebb fehérjekatalégus
http.//www.uniprot.org

*UniProt Knowledgebase

*UniRef clusters (100/90/50% azonossag)

*UniParc (UniProt Archive)

*UniMES (Metagenomic and Environmental Sequences )



UniProt adatbazisok

UniProt Knowledgebase

S

ConPUTER

A | [TrEmBL

Swismﬂ EMBL =;\‘

TRANSLATED 311

.

UniProtKB:

UniProtKB/Swiss-Prot
Kutatok altal annotalt
fehérjeszekvenciak

(kb. 500 ezer)

UniRef100
UniRef90
UniRef50

"Egy UniRef100

bejegyzés = Minden
azonos szekvecia
(fragmensek is).

- Egy UniRef90
bejegyzés = Legalabb
90%-0s
azonossagot mutato
szekvenciak

Fajtol fuggetlendl
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The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein sequence and

functional information.
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Getting started (1 Tube]

Q Text search
Our basic text search allows you to search all
the resources available

%, BLAST
Find regions of similarity between your
sequences

= sequence alignments
Align two or more protein sequences using the
Clustal Omega program

L. Retrieve/ID mapping
This tool merges the "Retrieve" and "ID
Mapping” tools

Tools Core data Supporting data
BLAST Protein knowledgebase (UniProtkB) Literature citations
Align Sequence clusters (UniRef) Taxonomy
Retrieve/ID mapping Sequence archive (UniParc) Keywords

Proteomes

UniParc Proteomes

Sequence archive

({(

Supporting data

Taxonomy Subcellular locations
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UniProt release 2015_02

Thalidomide, the pharmacological version
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zebrafish variation files | Structuring of
'cofactor’ annotations

MNews archive

Protein spotlight

&, Download latest release
Get the UniProt data

il Statistics
View Swiss-Prot and TrEMBL statistics

© Forthcoming changes
Planned changes for the UniProt

knowledgebase

E submit your data
Submit your sequences and annotation updates
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The Hidden Things
December 2014

Nature has its secret ways.
During the course of the 19th
century, the Augustinian friar Gregor Mendel
worked out the basics of genetic inheritance as
he crossbred pea plants. About a century later, it
has become obvious that the inheritance of a
given trait is in fact not so straightforward...
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Help

FAQ

UniProtkB manual
Technical corner
Annotation programs



UniProtKB/Swiss-Prot annotacio

* Egy adott fehérjérdl valo kurrens tudasunk A‘

* Un. 'controlled vocabulary™, azaz adott kifejezések, SU"SQ‘E
(kulcs)szavak kovetkezetes hasznalata
Keywords, Tissues, Post-translational modifications, Strains, Species,
Subcellular location, Extracellular domains, Journals...

* Megbizhat6 annotéaciot ad, ami felhasznalhato:

* Nem jellemzett genomokbdl szarmazo szekvenciakra az annotacio atviteléhez (de
legylink 6vatosak az ortoldgia/paralégia kapcsan!)

* Programok, eszkdzok tesztelése (adatbanyaszat, predikciok stb.)
* UniProtKB/Swiss-Prot adatforrasok:
* publikaciok (Pubmed)
* adatbazisok
* Nevezéktani bizottsagok
* predikciok
* SzerzoOkkel valo kapcsolatfelvétel
* A manualis annotaciora kivalasztott fehérjék:
« Uj, nagy hatasu publikaciokban leirt fehérjék (pl. cereblon, Q96SW?2, http://
www.expasy.org/spotlight/back_issues/sptlt117.shtml)

* Adott metabolikus vagy jelatviteli atvonal (pl. az ubiquitin-szer( konjugaciés
utvonal)

* Felhasznaldi kerések
* 3D szerkezettel rendelkez6 fehérjek


http://www.expasy.org/spotlight/back_issues/sptlt117.shtml
http://www.expasy.org/spotlight/back_issues/sptlt117.shtml
http://www.expasy.org/spotlight/back_issues/sptlt117.shtml

UniProtKB/Swiss-Prot annotacids folyamatabra

1. Sequence curation

1a. Select entry to curate

1b. |dentify entries from same gene and homologs using Blast

v

against UniProtkB, UniRefs and phylogenomic databases

1e.Merge entries from same gene and same species into a
single record

1d. [dentify and curate sequence differences

3. Literature curation

3a.ldentify relevant papers through searching of literature
databases, use of UniProt additional bibliography and

2. Sequence analysis

2a.Run sequence analysis programs to predict
sequence features

2b. Manually assess and select appropriate results

literature mining tools |

3c. Assign GO terms

e e — s — e e e . e r— + e o e s — s —

5. Evidence attribution

Link all manually curated data to orginal source through
use of evidence tags

3b. Read full text of papers and extract relevant information |

4. Family-based curation

da. Analyze putative homology relationships identified in step 1h

4b. Perform sequence curation, sequence analysis and literature
curation for all homologs

4c. Standardize information between homologs

= e e e . e s s . o — + — e -

6. QA and integration

6a. QA of finished entry

6b. Integration into UniProtkB/Swiss-Frot

Further updates of entry as new data become available 4—‘




Az annotéacio eredetét/megbizhatosagat jellemzd azonositok

Coiled coil
Feature key Position(s) Length Description Graphical view Feature identifier Actions
Coiled coil® 842 — 1939 1098«  Sequence analysiz W Add
*\ BLAST
Domain’

The rodlike tail sequence is highly repetitive, showing cycles of a 28-residue repeat pattern composed af 4 heptapeptides, characteristic for alpha-helical coiled coils.
Each myosin heavy chain can be split into 1 light meromyosin (LMM) and 1 heavy meromyosin (HMM). [Dcan later be split further into 2 globular subfragments (S51) and 1 rod-shaped
subfragment (S2).

Manual assertion
inferred by curator

T e ey |
Sequence similarities
Belongs to the TRAFAC class myosin-kinesin ATPase superfamily. Myosin family. 4 Curated -

Contains 1 I} domain. 4 PROSITE-ProRule annotation

Contains 1 myosin motor domain. & Curated Manual assertion
inferred by rules

L
Keywords - Domain
Coiled cnoil

Manual assertion
based on experiment

Matural variant

Feature key Position(s) Length Description Graphical view Feature identifier Actions

Natural variant " 56 — 56 1 G — R. # 1Publcation VAR_063550
Corresponds to variant rs28711516 [ dbSNP | Ensembl

1
Natural variant " a3 — 88 1 E — Q. # 2 Publications VAR_030203
Corresponds to variant rsd442275 [ dbSNP | Ensembl 1.

Natural variant " 20— 2X7Fh 1.1 — M. 1Publication VAR 063551

Natural variant 721 -721 1 R — Win SS53; rare variant predisposing to sick VAR 065561
sinus syndrome. 4 1 Publication -



Fehérje izoformak a
SwissProt adatbazisban

Sequence Length  Mass (Da) Tools
™ lIseform Alpha (Alpha-A) [UniParc] FASTA 777 85658 |Blast ~| go

Last modified Movember 1, 1986. Wersion 1.
Checksum: CECS0COASDDIBAAR

* Egy reprezentativ izoforma az S Pl R P T

4 ” 70 a0 50 100 110 120

a aperte I I lezett LLYDFPKGSY SNAQUPDLSE AVSLSHGLYN GETETKVNGN DLGFPQUGOI SLSSGETDLE
”

130 140 150 160 170 180

LLEESIANLN RSTSVPENPE SSASTAVSAL PTEFEFPETH SDVSSEQQHL KGOTGTHGGN

* A tbbbi izoforma variansként

VELYTTDCST FDILQDLEFS SGSPGKETNE SPWRSDLLID ENCLLSPLAG EDDSFLLEGN

listdzva, letblthetfek

SNEDCKPLIL PDTRPKIRDN GDLVLSSPSN VTLPQVETER EDFIELCTPG VIKGEKLGTV

- 7 . 310 320 330 340 350 360
[} I e IJ eS ad atkeSZIetek az Osszes YCOASFPGAN IIGHEMSAIS VHGVSTSGGQ NYHYDMNTAS LSQUOUDOKFI FNVIPPIPVG
370 380 380 400 410 az0

Variénssal |et('j |th etée k (Szém OS SENVNRCQGS GDDNLTSLGT LNFPGRTVFS MNGYSSPSHRP DVSSPP3335 TATTGPPPEL

430 440 450 460 470 480

CLVCSDEASG CHYGVLTCGS CKVFFKRAVE GQHNYLCAGR NDCIIDHIRR KNCPACRYRK

proteom)

0
CLOAGMNLEA RETKKKIKGI QQATTGVSQE TSENPGNKTI VPATLPQLTP TLVSLLEVIE

570

550 560 580 530 s00
PEVLYAGYDS SVPDSTWRIN TTLMMLGGRG VIAAVEVAKA IPGFRNLHLD DOMTLLOYSY

610 620 €30 640 650 860
HFLMAFALGY RSYROSSANL LCFAPDLIIN EQRMTLPCHMY DOCEHMLYVS SELHRLOVSY

670 680 630 700 710 7z0

* Informaciok tovabbi variansokral, oo L S e
maodositasokrol

LLDSHHEVVE N'LLNYCTQ'TF LDKTHSIEFF EKL)\EZI'TNE IPKYSHGNIE KLLFHQE

« Hide

™ Isoform Beta (Beta-A) [UniParc]. 742 81509 [Blast =] go
Checksurm: E2D1FEEADEE14704
Show »

™ lseform Alpha-2 (Gamma) [UniParc] 778 85815 |Blast ~| go

Checksum: 23048095E60B169C

Show »

o Isoform Beta-2 [UniFParc]. 743 81666 Elast x| go ]
Checksum: 329BES8BCCIDCOES
Show »

I Isoform GR-A alpha [LUniFarc] 593 64,752 Elast x| go
Checksum: BCET20EGBOSIGEFD
Show »

™ Isoform GR-A beta [UniParc] 558 60602 Blast ~| go

Checksum: 7C1C30C084639FBE
Show »

Isoform GR-P (Sequance nol availabie). o =

I Isoform Alpha-B (Eeta-B) [UniParc] 751 82845 Elast =] oo

Checksum: CEDTA20B3B4025C1
Show »

™ lIsoform Beta-B [UniParc] 716 78895  |EBlast | go

Checksum: BCF 1097 EF DOSAET4
Show »

« Hide Targe scale’ references



125 adatbazishoz:

EMBL/
GenBank/DDBJ,
RefSeq,

PDB
InterPro,

PROSITE,
Pfam, Prints, etc.

Organizmus-
specifikusak:

MIM, MGl, FlyBase
SGD, GenolList,

SWISS-2DPAGE
PubMed

SwissProt: kereszthivatkozasok

Organism-specific
databases

A
Burulist
Ceh
Cy'GE0
dictyB ase
EchoBASE
EcoGene
eyHCWdb
FlvB ase
GeneDB_Spombe
GeneFarm
Genelym
Gramene
H-Inv DB
HEMC
HF A
Legiolist
Leproma
Listili=t

Ml iz DB
T |

Pl [ bl

fulypu List
Orphanet
FhamKB
FzaudoCAP
Fhotolist
R0
Sagalist
SGh
Styzene
Subtilist
TAIR
Tuberculist
WormB ase
WaormPep
ZFIN

Sequence databases Enzyme and pathway
EMEBL databases
FIR BioCye
FefSeq Reactome
U nitene
UniProf BrSwiss-Frof
—

Genome annotation
databases

Ensembl
GanomeReviams
Genell

KEGG

MHMFPDR

TIGR
Wectorbase

PTM databases

GlycoSuite DB
FPhosSite
FhosphoSite

gxplicit links

¥

Family and domain
databases

Genedl
HAaMAF
InterP
FANTHER
FIRSF
Ffam
FRINTS
Frolaom
FROSITE
SMART
TIGRFAMs

20-gel databases

20Base-Ecoli
ANU-Z2DPAGE
AarhusfGhent-2DPAGE
COMFPLUYWEAST-ZDPAGE
Cormea-Z0PAGE
DOSAC-COBS-2DPAGE
ECOZDBASE
HSC-2DPAGE

QeGP

FHCIZDFAGE
Fhitd - 2D PAGE
Rat-heart-2DFAGE
REFRODUCTION-ZDPAGE
Siena-2DPAGE
SMISS-2DPAGE
World-ZDPASE

3D structure

databases databases
[risFrot GermOnline
HESF MEROFS
FLB Ferox=iBaze
FLBsum FptazeDB
SR REBASE

Protein family’group

Miscellaneous

ArrayExpress
CleanE:
dbSHNF

DIF

CrrugB ank
G0
HOGEMOM
HOWERGEN
Intéuct
LinkHub
FPeaptidesiias
FrahdEx,




SwissProt és TrEMBL
* Definiciok:
* Egy TrEMBL bejegyzes egy automatikusan generalt bejegyzés egy EMBL CDS sor alapjan,
automatikus annotacioval (‘Unreviewed")

* Egy Swiss-Prot bejegyzes egy manualisan annotalt rekord (Reviewed)

* A SwissProtba val6 integracié soran az ID megvaltozik, de az AC (accession number)
megmarad

Serine/threonine protein phosphatase 2A 55 kDa regulatory subunit B beta isoform
Oryza sativa

ID LaX2K3 ORYDl Inreviewed; o244 Ah,
L Lo XE2K3;
DT 20-MAR-2007, integrated intd UniProtEE/TrEMEL.
DT s0-MAR-Z2007, =zequence wersion 1.

DT 24-JUL-Z200%7, entry wersionl o,

ID 2ABE ORYR2I Eeviewed: D25 Ab,
LC D2XE2K3) 082774 QeZ8E7;

DT 11-3EP-2007, integrated intc TniProtEB/S3wiss-Prot.
DT 11-2EP-2007, sedquence wersioh =.

DT 11-2EP-200%, entrvy wversion(bo.




A GO (Gene Ontology) osztalyozas

* www.geneontology.org, jol definialt kulcsszavakat hasznal (controlled vocabulary)
* Cel: egyseges, jol kovethetd bioldgiai jellemzest adni génekrol/fehérjekraol
* Harom kiilénb6z6 aspektus:

* Cellular component (hol lokalizalt a fehérje)

* Biological process (milyen tagabb folyamatban vesz részt)

* Molecular function (mi a sztikebb [molekularis szintd] feladata)

* Az egyes kifejezések, kulcsszavak kdzott relaciok vannak

[ cellular_component | [ biological_process | | molecular_function |

during pigmentation development

h o

biological process

pigment metabolic process pigmentation during
process

negative regulation of ]

positive regulation of biclogical ]

L YRy ———

T ——— ] -"'l.:
p'gd”lﬁm "{;Eet:;g“?ngﬁjss regulation of pigmentation ' eye pigment precursor :
g P during development : transport H
pigmentation H H

_______
am =
_____________
-
==
-
P

-

.......
Pl

-

negative regulation of
pigmentation during pigmentation during
development development

N S —o___

negative regulation of cuticle negative regulation of eye positive regulation of cuticle positive regulation of eye
pigmentation pigmentation pigmentation pigmentation



http://www.geneontology.org/

A GO (Gene Ontology) osztalyozas
* Relaciok
* Vannak alesetek (lasd a regulacional)
* Egyes relaciok implikalnak masokat (logikai 6sszefliggések)

[ mitochondrion

\

>E|tracellular organel

\

) isa Ie) organelle
L)
" A
[ ] 1
i [ ]
------------------------ |5 34 = = = om oo [ ]
[ mitochondrion \ isa »Eltracellular arganella part of [ cell

y

positively
reqgulates

activation of
reciprocal meiotic
recombination

regulates

isa

part of

meiotic cell cycle

regulates

cell cycle

regulation of meiotic

negatively
regulates

meiotic
recombination
checkpoint

Js a”
= tipusba sorolas

Lpart of”
= rész-egesz
viszony

LJregulates”
= szabalyozas



A GO (Gene Ontology) osztalyozas

* JelentGseg proteomikai vizsgalatokban:
* Adott fehérjecsoportok 6sszevetese: van-e koztik funkcionalis eltéres
(pl. azonositunk n darab fehérjét, amik egy betegségben fontosak stb. - van-e
stattisztikailaig kimutathato kulonbség a GO kulcsszavak eloszlasaban)

REVIEW o101 083 bionlomatosbisas

Databases and ontologies

Enrichment or depletion of a GO category within a class
of genes: which test?

Isabelle Rivals*, Léon Personnaz, Lieng Taing' and Marie-Claude Potier’

Equipe de Statistique Appliquée and 'Laboratoire de Neurobiologie et Diversité Cellulaire, Ecole Supérieure
de Physique et de Chimie Industrielles (ESPCI), 10 rue Vauquelin, 75005 Paris, France

Received on June 20, 2006; revised and accepted December 11, 2006
Advance Access publication December 20, 2006
Associate Editor: Jonathan Wren

Table 2. Classification of the genes expressed in a microarray experiment

Category | Category 2 Total
(€GO category) (#GO category)
Class 1 EDE} My Mya ng,
Class 2 (not DE) Ny s N,

Total n,, mn, s n




Motivum és domén adatbazisok

* Masodlagos adatbazisok

* Motivum: egy szekvencialis szegmens, ami kiilonb6z6 fehérjekben el6fordul, és funkcionalis
jelentésége van

* Domén: szerkezeti/feltekeredési/funkcionalis/evolucids egység (lasd még késbbb)

* A motivumok és a domének szekvencialis hasonlosag alapjan detektalhatok

Doméngydjtemény, cél a ritka variansok felismerése/lefedése

Fehérjedomének/csaladok illesztésekkel és HMM-ekkel reprezentalva

lllesztett fehérjeszekvenciak és domének

lllesztések konzervalt ,blokkjai”

Néhany szaz domén manualisan karbantartott modellje

Minden fehérje és genom funkcionalis annotacidja

S
- '(h‘
tl'!"-_

HMM library and genome assignments server

v % 7 .
Hﬁ @fﬂ 0 18, féleg masodlagos szervert integrald an. metaszerver



Példa: SBASE attekintés

Fa
A
L

* Egyszeril szekvencialis hasonlosagokat keres

* Sajat/nem sajat megkulonbdztetése hasonlésagi

* Képes ritka domeénvariansokat

Is detektalni

f/] SBASE

csoportok alapjan

ABC transporter

160
Protein sequence query ‘
= =
_— s FRE - T 1401
.f";l Pl : ’; r" ! g —=" Non-group Group members
) ¢
rf-‘r".f} ’r:' ! Sy ,‘ 11 = 120 | neighbors
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Prediction of HEAT repeat for 2AAA_HUMAN
580

400 500
1 .

Swiss-prot annotation

NSD, number of self-similarities

o il © 91o|11]1z o,
E (4
SMART
CDD (E=10.0)

BLAST SBASE (10s)

Prediction: -



Fehérje-fehérje kdlcsonhatasi adatbazisok

* Probléma: honnan szarmazik a kolcsonhatasrol az informacio

* Rengeteq kulonfele kisérleti modszer, eltérd felbontassal és megbizhatésaggal
* Egyedi vizsgalatok vs. nagy adatkészleten végzett kutatasok (large scale)
* Akoélcsbnhatasok jellemz6 paraméterei is tobb nagysagrendet 6lelnek fel

* De szeretjik igen-nem alapon megjeleniteni a kdlcsonhatasokat

» Sokféle adatbazis

Cellular

Complex

Direct

Atomic

ATP
synthase

Proteins

ATP synthase components

Inhibitor of mitochondrial ATP synthase
DNA repair, chromosome separation
Spindle body, mitotic, kinesin, dynein-like

o0 ®eo

Splicing

@]

Unknown function

Experimental techniques

1 experiment
>2 experiments

Native gel
Cross-linking
Two-hybrid [47]
Two-hybrid [5]
Two-hybrid [6]

Current Opinion in Biotechnology




Fehérje-fehérje kdlcsé6nhatasi adatbazisok

IntAct

EMBL-EBI
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