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¾Why a semantic approach?

¾ Experimental observations from multi -modal ðOMICs data 
may result from the same perturbation, but represent very 
different biological processes

¾ Pharmacodynamic correlations are not necessarily 
functionally linked within the biological network

¾ Genetic and metabolic changes may occur at lower doses
and earlier then those that produce pathological changes

¾ Data need to be examined in context of their relationships to 
be able to infer and reason how experimental perturbations 
affect the organism



¾Use of multi -modal experimental 

datasets (even if normalized) requires:

¾ Data coherence

¾ Merging across different taxonomies using a controlled
terminology for data classes and their relationships

¾ Integration of conflicting data standards and mapping of 
relational database query output into a common ontology

¾ Ability to link -in and drill -out to public reference sources

¾ Intuitive tools for network visualization, query, inference 
and reasoning



Integrate ðOMICs data for common accessibility into coherent datasets

Find compounds and genes with significant perturbation
[LC-MS  and GEP MA analysis]

PCA transcriptional and metabolite data independently to enable 
unbiased sample grouping by dose and time

Query entire project dataset for statistically significantly perturbed 
metabolites and genes

Map results into a semantic framework to visualize, explore and analyze 
data relationships

Map pathway enzymes from public sources to experimental data within a 
common ontology

Reduce network complexity: apply criteria for connection depth, numeric 
scaling and weighting

Qualified biomarker panels

Perform graphical, textual and SPARQL queries, then re -plot the resulting 
sub-networks



ÅPanel of hepatotoxicants, single oral dose 
(placebo, low, mid, high) in groups of 4 rats, 
at 6, 24 and 48 hrs.

ÅMetabolomic analysis of liver, serum and 
urine (1603 metabolic components); 
microarray analysis of liver and whole 
blood (31096 transcript probes).

Hepatotoxicity 
Study 

ÅHigh doses t.i.d. for four days, with and 
without 24h withdrawal

ÅMetabolic analysis of plasma, liver and 
brain; microarray analysis of liver and brain

Alcohol Study



¾ Toxicity biomarker panel for 4 different 
known hepatotoxicants

¾òis there a common toxic response in 
liver metabolites?ó




