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Explicit or implicit? Names...

m benzene

Problem

Building m 3-[4-[3-(1-methyl-7-oxo-3-propyl-4H-

Flocks pyrazolo[4,3-d]pyrimidin-5-yl)-4-
propoxyphenyl]sulfonylpiperazin-1-
yl]propanoic
acid

m InChi=1S/C25H34N606S /c1-4-6-19-22-
23(29(3)28-19)25(34)27-24(26-22)18-16-
17(7-8-20(18)37-15-5-2)38(35,36)31-13-11-
30(12-14-31)10-9-21(32)33/h7-8,16H,4-6,9-
15H2,1-3H3,(H,32,33)(H,26,27,34)

Conclusion
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Knowledge...
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Problem
E— We model our world, but ...
Blocks . . .
m Knowledge is hidden in
Conclusion
PDFs
m Transformations are
needed

m Life is not uni- or bivariate,
neither is knowledge

m Information Loss!

Solanum lycopersicum...
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Knowledge Representation: Information
Loss

Solanum /

Problem \ . >
ycopersicum
Building
Blocks
Conclusion l
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Linking Data?
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Problem

Building

Blocks
InChl /IhEBI ID
Conclusion \
Chemical

DBPedia

http://rdf.openmolecules.net/
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But what about similarity?!?
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Problem

Building
Blocks

Conclusion

m identitity: owl:sameAs
m stereochemistry: rdf:seeAlso 7

m similar molecules: rdf:seeAlso, chem:hasHighTanimoto 7
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chemometric Group

.. Molecular reality...
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OpenMolecules RDF: dereferenceable URI
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OpenMolecules RDF

About http://rdf.openmolecules net/?InChI=1/CH4/h1H4

Problem Identifier info:inchi/InChI=1/CH4/h1H4
InChI InChI=1/CH4/hiH4
Building
Blocks Source Chemical blogspace
Blog Discussion http:
Conclusion Blog Discussion http:

PubChem CID 297
Name methane

Source ChEBI
ChEBI ID CHEBL:16183
http://bio2rdf.ora/chebi: 16183

Source DBPedia

owl:sameAs http://dbpedia.ora/resource/Methane

Source NMRShiftDB
owl:sameAs http://pele farmbio.uu.se/nmrshiftdb/?molecule1d=20029286
NMRShiftDB mol ID 20029286

Bookmark this on del.icio.us

RDF

http://rdf.openmolecules.net/
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The Chemistry Development Kit

A Family of Projects
m CDK-Taverna (chemoinformatics workflows)
m JChemPaint (semantic 2D editor)

Problem

Building

Blocks m ChemoJava (GPL-ed extension)

Conclusion Goals
m library of cheminformatics algorithms
m educational
Usage
m CDK: 100+ times cited in scientific literature

m Bioclipse, KNIME, Jumbo (CML), AMBIT, ...

C. Steinbeck et al., J.Chem.Inf.Comput.Sci, 2003
C. Steinbeck et al., Curr.Pharm.Design, 2006
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Bioclipse

> © Biodipse
Ele Edit Window Help

sl & | s efaut

Problem > Bioclipse Navigator 5% =g 2 = 02 properties 2 S v =g

| Property Value

Buildin B% 20 structure ‘ MoLREGNO ‘
utidil g > (= CDKWS2009  — e e &

Blocks  © chemoate Has 2D Coords yes

Has 3D Coords ne
> Goists -
. Molecular Format A
Conclusion > EMedea

Molecular Formula C18H26H26N0O6P ¢
> B NMRShiftDs P 17150 —
T Gow Molecular Mass 3s8.1781 B
> @ROF + Molecular Properties

MOLREGNO 17159
> 5 SampleData

> = Sample Data
» & Solubility
+ 5 StARLte

> st
v BTest2 16578 3—- 17160
bugs24 js
foo.js
g Fragments2_3d.sdf
gist. 22185,
@ unnamed.cml
& unnamedL.cml <
& unnamed2.cml + || Molecules | 2D-structure | Headers < >

O. Spjuth et al., BMC Bioinformatics 2007, 8:59
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Problem

Building
Blocks

Conclusion
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Integration

Services
m databases: PubChem
m web services
m Google Spreadsheets
m MyExperiment.org: Bioclipse
Scripting Language
m Twitter, ...
m journals, ...
Techniques
m SOAP, REST, XMPP, ...
m Resource Description Framework
m dedicated APls
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Problem

Building
Blocks

Conclusion
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Bioclipse-RDF

m local RDF storage

m read/write RDF/XML, N3

m run SPARQL queries (local and remote)
m extract RDF from XHTML/RDFa

Thanx to Jena and Pellet.
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QSAR Wizards

3 @ New QSAR Project ¥ o) X
Srealin Select ChEMBL target
Building Select ChEMBL target and response
Blocks
Conclusion ChEMBL Target ID (Integer)
101107 1C50| »
Name:  Sialidase (1C50 |
. Activity
Type: rotein
P ) P o ) Inhibition
Organism: Clostridium perfringens Ki app
Ki
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MyExperiment: Bioclipse Scripting
i Language

Problem e Lists all Taverna 2 workflows (v1) 2 View
Language Created: 21/08/09 @ 17:09:07 | Last updated: 22108103 @ 05:54:07 £} Download (v1)

Building . Credits: /2, Egon Willghagen
Blocks Original

Uploader License: Creative Commons Atribution-Share Alike 3.0 Unported License
Conclusion Uses Bioclipse andl the MyExperiment SPARGL end poirt

Rating: 0.0/5 (0 ratings) | Versions: 1 | Reviews: 0 | Comments: 0 | Citations: 0
£= Egon Viewed: 17 times | Downloaded: 2 times

Willighagen Tags (4)

bioclipse | myexperiment | ref | sparg|

foctpee /me is having Bioclipse/XMPP/RDF fun.js [v1) 2 View
cripting
LETperR Created: 21/08/09 @ 15:39:05 J} Download (v1)
a Credits: Egon Wilighagen
Original a8
Uploader  License: Creative Commens Aftribution-Share Alice 3.0 Unported License
Bioclipse script that combines RDF (DBPecia), XMPP cloud services, and local CDK functionalty
. ta gain some information on Farnesol in Bioclipse.
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Bioclipse + OpenTox

UNIVERSITET

REST interaction (using RDF/SPARQL)

Problem

m listAlgorithms(String service);
Building
Blocks m listDescriptors(String service);
Conclusion Needed
m listDataSets(String service);
W Ccreate, manipulate
m listCompounds(String service, data sets . ..

Integer dataSet);

m downloadCompoundAsMDLMolfile( .
String service, Integer dataSet, m calculate descriptors
Integer compound);

m downloadDataSetAsMDLSDfile(
String service, Integer dataSet,
String filename);

m upload molecules
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Conclusions

UNIVERSITET

Problem

ildi : : What's next?
Sicing Where did this take us?

m Triple generation on
demand (XMPP,
SADI, ...)

Conclusion m Platform to integrate the RDF with
the computation world

m Bioclipse as glue m Ontology alignments

m Scripting, sharing of scripts with

. m Semantic Mediawiki
MyExperiment.org

integration
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The Details

UPPS,
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Problem Representation of Molecules
and Molecular Systems in

Building Data Analysis and Modeling

Blocks B http://www.citeulike.org/user/

Conclusion egonw/tag/PaPers

B http:
//chem-bla-ics.blogspot.com

B http://egonw.github.com

B waveto:

egon.willighagen@googlewave.com

E.L. Willighagen
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