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*Bioinformatics
database building and data analysis
*Systems Biology

mathematical modeling and reasoning to describe/infer
biological phenomena

Computational Chemistry

mathematical modeling of physical-chemical properties at
the molecular level

Molecular Biology

HTS technologies-genomics, proteomics, and
metabolomics
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EPA Pathways/Processes Identified by Analyses

United States
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GO 1104 336
KEGG 166 9
Ingenuity 180 39
GeneGO 385 -
Total Unique Entrez GenelD 236 51
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wEPA What is a Pathway?

United States
Environmental Protection

Agency ik ot b ¥ [ Pontese drosprars l R ‘ T o
Pathway for Isoniazid Metabolism - __f
O N, u'lrl'lmj rﬁ'l. B - - Iy
" » % s ) \ E . . ik b A e ] Bt J:'_
——— 1 !' y Energ'_.r.
IM - : Metabolism

isoniazid N-scetylissniazid E i s pomerrpee | [ fo—et

\ i O |

S )

™ N Gy . |

s acetyihydrazide Bume, s 1 t !

i Wy HH X !

= el :

Isonlcotinic acld 0 by v & e N I
) Teation ~ abasc Jrl‘ 3
excretion .J\,,u, - : s [ tmrme N s ;
acetyiradical [ Vg \L —
hepatotoxicity | , — H
., ' N I /’_
..__'__ g "

adapted from KEGG Global Pathway Map (http://mww.genome.jp/kegg/)

molecular pathway (muh-LEH-kyoo-ler...)
A series of actions among molecules in a cell that leads to a certain endpoint or cell function.

(taken from the NCI Dictionary of Cancer Terms)
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v EPA ToxCast Assay Targets in the PPAR Signaling Pathway
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EPAA Gene Ontology Processes
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SEPA Disorder Classes Probed by ToxCast Assays
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Genes Probed with ToxCast Assays by Disorder Class

Genetic Loci Associated with
Rat Liver Proliferative Lesions
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wEPA Future Directions
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Statistical Sound Approaches to Network Estimation
«clustering coefficients
~aggregate bootstrap

-Additional Data to Understand Toxicity Pathways
-other HTS assays
«direct testing of failed pharmaceuticals
*in vivo data
emodular networks/unsupervised methods
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