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» RDF: Resource Description Framework

« F:5 (Subject) - 7ZE (Predicate) - EfIZE (Object) 5237 —9ETIL
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5 % Linked Open Data

e To give a unique ID to every object -> URI

Tim Berners-Lee

e Use common ontologies for describing LD - Linked Data
objects | URI - Universal | XX XXX
e Define relationships between objects -> Resource Identifier EEEETNT
Linked Data ' l/ ,&T N\
OF - Open Format —— ?E‘\%ié'
RE - Readable ‘nm_ ‘ «: =iy it
& Editable
R ( Resource
OL - Open License ) 237 Description
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http //53tardata lnfo/en/
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2.

Ontology
RDF
Highly heterogeneous databases Databases integration for seamless
using their own terms and formats access and knowledge mining
- RDF: Resource Description Framework = (itera)
Triples consisting of Subject, Predicate and Object = >

Subject: ID (URI) for an object . .

Predicate: Attribute (URI) defined by an ontology | URI

Object: ID (URI) or value (literal) for another object

D ‘
@ — @

<URI> <URI> <URI>/literal URI
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NBDC RDF Portal
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X == J 282459 Staphylococcus aureus su bsp. aureus MSSA476
7‘__ @ @ \\/ }ljﬁi Genome size Numberofgenes ~ OrganismGC ~ Cellsha pe GrowthpH  Pathogenic ity ”
2852
“ 858 STANZA
238 : L% A2
«OMb 19 32 \/
Organism name
Scientificname @ Staphylococcus aureus subsp. aureus MSSA476
Equivalent name yloco
vlococcus aureus subsp. aureus str. MSSA476

TogoStanza: generic web framework for reusable web

components
SPARQList: API for accessing SPARQL endpoints —

SPARQL support, SPARQL builder: web interface to
support building SPARQL queries

UmakaData: listing and monitoring SPARQL endpoints
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frequency
publishedin
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Application: TogoGenome
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| 1. Exhaustive, but functional index for public raw data repository |

DBCLS SRA AOE(All Of gene Expression)

Yellow pages for Sequence Read Archive(SRA)  Graph shortcut for gene expression data

[ http://SRA.dbcls.jp/ http://AOE.dbcls.jp/

\Next generation rea microarray

Samples(BioSample) % (GeneChip, Oligoarray)

Studies(BioProject) -
Capillary reads ChlPeg Public

Annotated sequences gene expression DB @
Refseq
INSDC __ Fereea ) >4

4. Sequence analysis tools 2. Curated dataset for functional analysis I
for nucleotides |

— Reference transcriptome data

ghttp://ggrna.dbcls.jp/ Q. ghttp:// RefEx.dbcls.jp/

g htth//gggenome.dbcls.jp/ — Cu ratior.1 and.visualization of public ChIP-seq data
RAREFRR P— M http://chip-atlas.org/ . %}\i/{é
GGRNA GGGenome

KYUSHU UNIVERSITY
@ Licensed under CC-BY 4.0 22016 HIDEMASA BONO(DBCLS)
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L O D START spargl answer
Q A @qald-biomed SELECT ?it1 ?st1 ?p01 WHERE {?it1 ?st1 <http:/www4.wiwiss.fu-
berlin.de/diseasome/resource/diseasome/genes> . ?itl ?p01 <http://www4.wiwiss.fu-
Natural Language Query © berlin.de/diseasome/resource/diseases/74> . FILTER (isIRI(?it1)) FILTER (str(?p01) NOT IN
("http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type", "http://www.w3.0rg/2000/01/rdf-
what genes are associated with alzheimer disease? Graph schema#subClassOf")) FILTER (str(?st1) IN ("http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type",
"http://www.w3.0rg/2000/01/rdf-schema#subClassOf"))} LIMIT 10
Graph Editor ©
spargl answer
+ | to be connected as chain ® or star
- 1
A2M
ACE
SELECT ?itl ?st1 ?p01 WHERE {?it1 ?st1 <http://www4.wiwiss.fu- APBB2
‘ genesil @ berlin.de/diseasome/resource/diseasome/genes> . <http://www4.wiwiss.fu- APOE
_ \__,,—v+ :‘ll:]e“li'e““ berlin.de/diseasome/resource/diseases/74> ?p01 ?it1 . FILTER (isIRI(?it1)) FILTER (str(?p01) NOT APP
IN ("http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type", "http://www.w3.0rg/2000/01/rdf- BLMH
T — schema#subClassOf")) FILTER (str(?stl1) IN ("http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type", MPO
"http://www.w3.0rg/2000/01/rdf-schema#subClassOf"))} LIMIT 10 NOS3
Term Finder © PAXIP1
PLAU
f nodes ‘ Q ‘ W | term
genes Q@ ¥ http//wwwd.wiwiss.fu-berlin.de/diseasor Show solutions in table
http://www4.wiwiss.fu-berlin.de/diseasome/resource/genes/APOE
alzheimer disei| Q || @ | ¥ http://mwww4.wiwiss.fu-berlin.de/diseason
Graph Finder
Begin Search
e —

http://lodga.org



http://lodqa.org)/

eeeeeeeeeeeeee

Japan alliance for Bioscience Information (JBI)

ROIS
DDBJ o ol o

DNA Data Bank

DBCLS

Database Center for
Life Science

of Japan

JBI

Portal site
Hands-on seminars

NBDC

National
Bioscience
Database
Center

PDBj

Protein Data
Bank Japan

Osaka Univ. JST

Japan Science and Technology
Agency

20



for Life Science

FEH

BN YTav Y vz TEMEAW T —IR—AFEE
. RDF, Linked Open Data
. RDF Portal &Z iy —)L

BT —IR—RAZFATZHDY—ILE

. http://dbcls jp/services

- AZ 2T sl X BHEF EFIREE
- Biohackathon
- SPARQLthon

. BEE, TogoTV : V—I)LOFIFEZER E



eeeeeeeeeeeeee

DBCLS
ﬁ

Acknowledgements
Director |
KOHARA, Yuiji ONO, Hiromasa IIDA, Keisuke
KAWANO, Shin | . 4 KATAYAM, Toshiaki A OHTA, Tazro

& KIM, Jin-Dong
| BONO, Hidemasa CHIBA, Hirokazu

e NAITO, Yuki

o5 KAWAMOTO, Shoko

OKAMOTO, Shinobu

é B Ds Japan Science and
Technology Agency

National Bioscience Database Center

22



