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— Challenges with RDF
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What is UniProt

 Three data sets
— UniProtKB
» Swissprot
 TrEMBL
— UniRef: clusters
— UniParc: archive
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What is UniProt: Databases

UniProtKB

Protein Knowledgebase

UniProtKB/Swiss-Prot

: Reviewed 1 -
UniRef | UniMES
Sequence clusters < i
UniRef100 Expert manlual annotation annotation Metagenomic and
environmental

UniRef90 UniProtKB/TrEMBL sequences
UniRef50 Unreviewed #

? ? ?

UniParc - Sequence archive
New, revised and obsolete sequences

A

EMBL/GenBank/DDBJ, Ensembl, VEGA, RefSeq, other sequence resources
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What is UniProt: UniProtKB

 Swiss-Prot
— Manually annotated and curated protein sequence records
» Extracted from literature
« Evaluated computational analysis
- TrEMBL
— Computationally analyzed protein sequence records
* Quality depends on quality of submission to
— EMBL/DDBJ/Genbank
— Ensembl
— Model organism database
— Automatic annotation
« Based on data mining
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What is UniProt: UniRef

» Clusters of protein sequences
— Sequence similarity
— 100%, 90%, and 50%
— Used to speed up blast searches
 Statistics is also improved
* No redundancy
— 100% quickly shows conserved proteins
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What is UniProt: UniParc

» Archive of all possible protein sequences

— Includes sequences not thought to exist, i.e., later corrected
« One record per sequence

— 100% identical over full length

— Merged across species

— Tracks in which databases the sequence was/is available
 No annotation
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Downloads - Contact - Documentation/Help

Search Blast Align Retrieve ID Mapping

Search in Query

| Protein Knowledgebase (UniProtks) & (‘search ) (Clear ) Fields »
WELCOME

NEWS £)

The mission of UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of protein sequence UniProt release 15.13 - Jan 19, 2010
and functional information. XMRV complete proteome in

UniProtKB/Swiss-Prot - Cross-references to
eggNOG - Change to cross-references to

What we provide HAMAP and HOGENOM
: : . g » Statistics for UniProtKB:
UniProtkB Protein knowledgebase, consists of two sections: Swiss-Prot - TEEMBL
“ Swiss-Prot, which is manually annotated and ’ Fodhcomnr.\g changes
reviewed. » News archives

© TrEMBL, which is automatically annotated and is
not reviewed. SITE TOUR
Includes Complete Proteome Sets.

UniRef Sequence clusters, used to speed up similarity searches. -
UniParc Sequence archive, used to keep track of sequences and T SRS

their identifiers. R — LT~ e

Supporting data Literature citations, taxonomy, keywords and more. s ) =
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UniProt 3 » UniProtKB Downloads - Contact - Documentation/Help

Search Blast * Align Retrieve ID Mapping *

Search in
| Protein Knowledgebase (UniProtKB)

(‘search ) (Clear ) Fields »

7 Reviewed, UniProtKB/Swiss-Prot P99998 (CYC_PANTR) Contribute

Last modified January 19, 2010. Version 58. [ History... g m L"ommme,:s 10} or sk your own

+ = Clusters with 100%, 80%, 50% identty | . Documents (2) 1 |/ Third-party data 1|} Customize display TEXT | XML | RDF/XML | GFF | FASTA|

Names and origin - Protein attributes - General annotation (Comments) - Ontologies - Sequence annotation (Features) - Sequences -
References - Web resources - Cross-references - Entry information - Relevant documents

Names and origin Hide | Top
Protein names Recommended name:
Cytochrome ¢

Gene names Name: Ccycs

Synonyms: CYC
Organism Pan troglodytes (Chimpanzee)
Taxonomic identifier 9508 [NCBI)
Taxonomic lineage Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi » Mammalia » Eutheria »

Euarchontoglires » Primates » Haplorrhini » Catarrhini » Hominidae » Pan

Hide | Top




<?xml version='1.8"' encoding="'UTF-8'7=

<xrdf :RDF xmlns="http://purl.uniprot.org/core/"
xmlns:de="http://purl.org/dc/elements/1.1/"
xmins:rdf="http://www.w3.0rg/1999/602/22-rdf —-syntax-ns#"
xmlns:irdfs="http://www.w3.0rg/2000/01/rdf —-schema#"
xmlns:owl="http://www.w3.0rg/2002/07 /0wl #"
xmlns:iskos="http://wuw.w3.0rg/2004/02/skos/coret" =

<rdf :Description rdf :about="http://purl.uniprot.org/uniprot/P99995" >

<rdf :type rdf :resource="http://purl.uniprot.org/core/Protein" /=
<reviewed=true</reviewved:

<created=19386-07-21</created:

<odified=2010-01-19</modif ied=

<version=b8</version=

<gnnemonic=CYC_PANTR</mnemonic:

<replaces rdf iresource="http://purl.uniprot.org/uniprot/PoBaal" /-

<replaces rdf :resource="http://purl.uniprot.org/uniprot/(96EV4" /=

<citation rdf iresource="http://purl.uniprot.org/citations/12766228" rdf :1D="_1"
/=

<citation rdf :resource="http://purl.uniprot.org/citations/4975694" rdf :1D="_2" /=
<rdfsiseeilso

rdf :resource="http://www.expasy.org/spot light /back _issues/spt [LtB76.shtml" /=
<rdfsiseedlso rdf iresource="http://purl.uniprot.org/embl-cds/AAP49439.1" /=
<rdfs:iseedlso rdf iresource="http://purl.uniprot.org/pir/CCCZ" /=

<xrdfs: seeAlso rdf resource_“http f/purl unlprot org/refseq/NP 661@65289 1" /=
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Download via FTP

» http://www.uniprot.org/downloads
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http://www.uniprot.org/downloads
http://www.uniprot.org/downloads

UniProt: experience with RDF

* Releases all public data as RDF

— Including supporting data

« e.g. taxonomy and subset of Medline/Pubmed

* New editor for curators directly reads and writes RDF
» Internal data interchange format, e.g. for uniprot.org
« PURLs

— dereferencable URIs

— HTTP content negotiation
 OWL, basic support
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UniProt; experience with RDF

Organism-specific dbs Sequence dbs Proteomic dbs Genome annotation dbs Family and domain dbs

AGD EMBL PeplideAtlas Ensembl Gene3D

ArachnoServer Pl PRIDE GenelD HAMAP

Burulist PIR ProMEX GenomeReviews InterPro

cGD RelSeq KEGG PANTHER

CcTD UniGene NMPDR Piam

CYGD TIGR PIRSF

DictyBase ucsc PRINTS

EchoBASE VectorBase ProDom

EcoGene PROSITE

euHCVa A SMART

FlyBase TIGRFAMs

GeneCards

GeneDB_Spormbe Phylogenomic dbs

GenaFam Gene expression dbs HOGENOM

Gramene ArrayExpress HOVERGEN

H-1wDB Boee InParanoid

HGNC CleanEx OMA

HPA Genevestigator OrthoDB

LegioList GermOnine T PhylomeDB

Leproma

Listilist 2 " Polymorphism dbs

MaizeGDB UniProtKB/Swiss-Prot: e

MGI <

MM 120 explicit links 2D gel dbs

Mypulist \

Orphanet and 18 implicit a | 2DBase-Ecol

PharmGKB = ANU-2DPAGE

ProtoList links! Aarhus/Ghent-2DPAGE (ro saner)

PscudoCAP Ontologies COMPLUYEAST-20PAGE

RGD Comea-2DPAGE

SagaUist GO DOSAC-COBS-2DPAGE

SGD ECO2DBASE (ro server)

SubtiList HSC-2DPAGE

TAIR oGP

Tubercul it PHCI-2DPAGE

WomBase PMMA-2DPAGE

WomPep Rat-heart-2DPAGE

Xenbase REPRODUCTION-2DPAGE

ZFIN Sena-2DPAGE
SWISS-20PAGE

Protein family/group dbs ¥ Word-2DPAGE

CAZy Protei - 3D structure dbs

MEROPS PTM db Others Protein-protein DisPret Enzyme and pathway dbs

PeroxiBase os BindingDB interaction dbs HSSP BioCyc

Pptase DB GlyceSuite DB PMAP-CUIDB DIP PDB BRENDA

REBASE PhosphoSite DrugBank IntAct PDBsum Pathway_Interaction D8

TCDB PhosSie NextBio STRING SMR Reactome o ® ®
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Experience: Complex Schema

« Changes as insight in biology improves
— All the time
« Broad range of annotation
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Experience: Volume and growth

UniProtKB entries over time
11,000,000 |

10,000,000
9,000,000 1
8,000,000 1
7,000,000 1
6,000,000 1
5,000,000 1
4,000,000 1
3,000,000 1
2,000,000 1

number of entries

1,000,000 1 i

0 I

1990 1995 2000

— active:yes

© 2009 SIB

2010



Experience: Legacy

« 20+ year history
 Flat File
— Slowly migrate users off
« XML
 Legacy programs
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Experience: www.UniProt.org

* Popular site
— 25,000 - 30,000 users per workday
* 3 mirrors
— Limited hardware
— Limited bandwidth
» Update window of 6 days
* 85% searches: simple keywords
— e.g. kinase, human, p53
— requires full text indexing
 Low tolerance to latency
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http://www.UniProt.org
http://www.UniProt.org

What can you do with UniProt rdf?

* Reduce integration cost
* Query in depth
— SPARQL at public endpoints
* http://www.linkedlifedata.com/sparq|
* http://lod.openlinksw.com/sparq|
— Working on official end point
« OWL Reasoning
— Infer implied knowledge (hackathon goal)
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http://www.linkedlifedata.com/sparql
http://www.linkedlifedata.com/sparql
http://lod.openlinksw.com/sparql
http://lod.openlinksw.com/sparql

Thank you for listening!

Questions?
Hackathon wishes/ideas?

Feel free to e-mail questions to
lerven.bolleman@isb-sib.ch
thomas.kappler@isb-sib.ch
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