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Summary

Trying to understand the underlying complex biological functions represents one of the biggest challen
scientist face Wwen dealing with experimental measurements from dragdiseaseaelated responses. To
account for multiple effects resulting in the observed response, such an effort requires integration of d:
across dissimilar nomenclatures, taxonomies and ontologigshaidging the many differences in data
formats towards a merged semantic knowledgebase.

This study presents an example of how to use one or multiple thesauri in conjunction with manual &
automated mapping to obtain a common, coherent ontology wibhtrolled vocabularies for both, data
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super or subclasses of the new, merged ontology tree whenever neesjgecifically when integrating

internal exgriments with public domain reference sources with very specific taxonomies and hierarchies.

On examples of biomarker discovery and qualification, the application of such a technology across ¢

from different disciplines and the merge of m@iMICsexperimental findings with public sources, the
pros and cons of using formal semantic formats and data models (RDF/N3/OBO/OWL) meaningf
together with output from queries to relational database are addressed. The use of a common semai
network apprach towards understanding of biological responses is exemplified by its application to tox
perturbations involving feedback from multiple pathways whislithout coherent mergingwould not be
detectable. Its general applicability for a bioldggsed bbmarker diagnostics in personalized medicine,
patient stratification for disease profiling or toxicity risk assessment in rational drug design are evaluate

Challengs
Data coherence: different taxonomies, ontologies, fsdandardized vocabularies.

|
= Using a specific thesaurus, columns in each N
- - result set are mapped to the same class.
Entlty Merglng Equivalent entities are merged to their / Thesaurus Management USE CaSES
representative terms. /
i |
» During data import, equivalent classes with
= equivalent superclasses are merged using a Browse a
0nt0|ogy Merglng specified thesaurus list of | Search for Inserta
i aterm by | Movea Import
available artial | term from | M term | Deletea T Export
@ 1/ groups stprin A S intoa | term from 308 rtg thesaurus
) | Exgrl‘]ncilne reguglar to aﬁgothel:l)’ EEIfS\EEd sl thes%?Jr’LTs Lo XML
- - = User specifies a relationship thesaurus at its terme | EXPression group
RelatlonShlp import. Upon import, relationships are \N
H converted to their respective groups” /
L Mergl ng representative terms |
!

Y Sy BvehRw ofréidrdnents fordrolog fdiRg

Q?éﬁ)%nd Fs€ Bides %F‘Tﬁe%hrdgpa{f\e(gglent funcliioFfs8 C

* hmdbmapping.n3 - Sentient Knowledge Explorer

Import Delimited or Form Query data

.....

teraction
qqqqqq

< >
[Bact ) (Fowerd ] | hte: /o rfomatics com/ie

Ontdogy merging requires trekevel propagation adjustments for supelasses and sutlasses

In many cases, data relationships are nqireri contained in the datsets,requiring theability

to add ormapmissingrelationshirs.

Multiple, incompatible semantic standards make merging towards a common ontology extremel
difficult; this also impacts applicability of query and reasoning.

Datatype-selective approaches and poefined taxonomies are not generally applicable across
experimental and public domain data resources.

Lack of intuitive, sciencdriven tools makegetwork analysis unattractive to most researchers.
Scalabilityand perfamanceissuesconfine mostnetwork approacheso relatively small datasets
Biological understandingf complex processes in its infancy.

odology

Use import mapping to consolidate relationships; separate numeric fromnommeric content
duringclass generation to account for scaling using numerical properties.

Apply controlled vocabularies when importing or merging, using one or multiple thesauri
Provide thesauruauthoring capabilities foboth, dataclasses antheir relationships.

Allow forproper handling of non weformed RDF.

Use a parsing methodology which can handle different depsesentations.

Enableimport from or directly connect to via URIs.

Meth

network complexity.
Facilitate output of the resulting knowledgebase with or without its graphical representation
multiple semantic formatsRDF, N3 or triples stof® backend.

oach

For output from queries to relational databases (in tsv,, cawl, fgml) or from devices or
databases using RBIl, an interactive graphical/textual import mapper for relationships is
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Fig2: Mapping and managig nomenclaturevia SentientThesaurus Manager(left); a common knowledgebase
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Exercise a muHiunctional query tool supporting graphical and SPARQL queries to reduce

Fig.3: Biomarker discovery, ey and validation:Direct driltout and query from xperimentally observed toxicity

applied;such mappinglso can be configured for automatic background mapping when deployedesponses mapped to multipteiblic reference resources (NCBI, UrijRntAct, BioGrid, KEGG, HMDB)

in conjunction with wekbased querya multiple relational databases.

Use, author and apply one or multiple thesauri for consolidation of classes and relationships
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OBO and OWL (local or remote file system

Permit direct URI input to webased reference resources

to navigate through instance properties
Provide means to reduce network complexity: applyteria for connection depth, numeric
scaling and weighting and other conditions (such as at least, at most, exactly n connections)

conditions,and then re-plot the resulting sulmetworks to reveal hidden or unknown functional
biological relationships and their entities in context.

Results
[ ]

data integration by applying imporhapping, one or multiple thesauri for handling of synonyms

or naming inconsistencies and ontology merging across their classes and hierarchies.

Being able to takexdvantage of existing ontologies (such as GO) , the analythe @ésulting

network of multi-OMICsexperiments combineavith broughtin public rderence resourcesnd

pathway informationenabled us tovisualize,query and qualify potential toxicity biomarker

panelswith regardto their systems biological relevancy.

In several cases, we wemot only able to validate changes in biomarkers with common

Utilize entity browser with sorting (by subject, predicate and object) and paging for large datasets

Employ a builin query tool which supports graphical, textual and SPARQL queries to specify

This poster demonstratea semantic approach which overcomes most obstacles for meaningfu

Conclusions
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gualificaion and validatiorof biomarkesin a systems biology contex@pecifically, we weretéde to;

Coherenly merge of experimental and public data across standards, taxonomies and ontologies
into an integrated, semantically organized data and relationship network

Focus on visualization and analysis of a-sebvork of specific scientific interest (e.g. biomarker
gudlification across tissues, different treatments, different genetic responder profiles, etc.) in a
complex, large dataset

Correlatemetabolites across different treatments to discover comnedfects for a class of drugs
Qualifypotential biomarker panelfor toxicity across tissues and toxicants

Gain insights in complex biological functions involving multiple pathwtaysugh subnetwork
analysis

Future

Generation of a foundation for reasoning across complex translational research data.
Application topersonalized medicinépatient stratification, presymptomatic disease detection,
responder profiles based on genotypes, drug interaction profiles).
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