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EPA's ToxCastr~ Program for 
Predicting Hazard and Prioritizing 
Toxicity Testing of Environmental 
Chemicals 

600.1s of Computational T o  
. .. the €PA 

-Many w~dely used (>10,000) 
-Few completely charadertzed (1,000-2,WO) 
-Reduce use of antrnal testing 

Model 1 characterize known toxtc chernlcals 
-Hazard ID 
-Mode of adion 
-Mechanism of ectlon 
- D w  response 

Wokmu hypothesis 

1 ToxCast Background .... 

Current Approach for Toxicity Testing I mviwtw(ing I I Research pmgram developed by EPA's National Center for Computational 
Toxlwlogy I 

I Formulated to address chemical 9cTBeninQ and prioritization need8 

I - Based on experience of the pharmaceutical induaby 

I . Comprehensive use of current technology 

( . Phased approach to evaluate utility I 
I . Committed to stakeholder involvement end release of data b public domain I 

+p._ loxlclty Pndlction Bmormu: 
Rnd Patlrem of Assws that P ds lox i I Future nf ~ ~ x i c i ~ ~ ~ ; s t i ~  annis 

Cancer 
ReproTox 0 - DevTax 
NeuroTox 

Biological Complexity / 
Cost Increases The ToxCaetTM Project 



.8p- Toxicity Prediction Wmormw: 
Find Pattern of Assayr that Predlds Tox 

Biological Complexity / 
Cost Increases 

Cancer 
ReproTox 
DevTw 

NeuroTox 
PulmonaryTax 
ImmunoTw 

sl!fL - ToxCast "Target" Chemicals 

. Environmental Chemicals 
-Used in large quantities 
-Found in drinking water/air/soil 

Source Lists 
- HPV 
-MPV OUR) 
-Pesticides (Actives & Inerts) 
- TRI  
-DWC 
-Endocrine biguptors (EDC73) 

Total of -11,000 unique chemicals 
or-rrrrr- 

Example of Chemical Classes 
to be lnvestig-d in Phase I 

299 with complele OPP taicity datasets 
30 Carbamates (plus one metbolite) 
33 Organophosphates (plus several metabolites) 
12 Pyrethroids 
12 Triazines (plus one metabolite) 
17 h o l e  Fungicides (plus one metaboliie) 
13 Organochlorines 
7 PhthalaBs (and several metabolites) ' 

16 HPVs, 11 HPV challerge 



Nlne contracts and one IAG providing 
chemical procurement, blochemlcal assays. 

cellular reponer assays and genomies. 
complex human cell responses, and model 
organisms; capaclty to screen up to 10.0133 

chem~cals In over 400 assays by 2012 

ACEA RT-CESTM Impedance-based 
Biomonitoring of Cellular Cytotoxicity 

NOVASCREEN 
w-cmam 

B~ochemical and Cellulor High Throughput Scrceaning (HTS) - 
30 Cytochrofna P4JOI 

81 GPCRs 
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M i d  Culhns of Primary Cells 

CIP -- 
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bER9 Nuclear Receptor Activation wl 
Quantitative high-throughput screening: 
A titration-based approach that efficiently identifies ----I 
biological activiti& /n large chemical libraries 

Reporter gem assays 
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Blood vessel 

Human Beadchiis assay up to 48.000 
Mouse Beadchips assay up to 47.000 
RatRef Beadchips assay up to 22,000 
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Tracking Multiple SOUIW. forOverlaps I 

UIcln&A 
common M 
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Initial ToxCast Screening Results I 

Aggregating Data from GIdmI So I 

toxicolcgy data for environmental chenicals 
-130 sources of data 
a v e r  10M chemicals 

Publie.release phnned for 2008 

Cowelating HTS to Toxiciv 



8B#- ToxCast M - o f  -Concept: -"-- Signatures d Toxicity for -300 ~esticides 

Data will be both quantitativeand categori I 

ToxCast Data Analysis Simulation Model 

Evaluate algorithms as f(sample size, model complexiv, noise) - I 

8&L- Seeking Col ldmtive P a m  

IMI*III..LIICU 

P 

8p Finding Tests F o  Toxicity - Clapificafion 

Use all available data 
-ToxCast & public sources 

properties 
Properties of an ideal classifier 

-Easy to interpret - provides biological insight 



yig- Initial ToxCast Screening Results 
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Endpoints Can be Triggered by - Multiple Mechanisms 

I S ~ S  are te 

A test may only predict one specif~c mechan~srn 

False negatlve rate may be hlgh unless mult~ple mq 

lmpl~es A negatlve result is not a clean bill o 
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&HW Nuclear ReceptorAWlnIQ Profiling e- ToxCast Apr. 20pfiaf 
I .  

M . i k i h , j h s Y I d A l &  ; 
a) Dock muhipls NR taqm 
b) Data. obtan offimty f~npwpht numjx 
c) Anokpk; H i c h ~ c a l  ckrner that IS hcnW*laF- *.rXfur k 

gmups md predicted ADME pmpcrtmS t 
~ b t a r o ~ - l u t ~ ~  
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Fm*uar' 

o-~~w~-Taf f in i~  4 1 0 q - 6 a r  
l a u r s : I . ~ O ) p r d ~ t c a  i~nmp(withnssdgawsightq)mt 
t- and thdr  rarpcaive llgamds in space n?d *d qma. Dotermin amikronty of torgcts no pwknity wlth~n thlj 
sp.clfie high conftduros (I.& tight Mndl 
find multi-target rpsclfu sgnntw w 
gsncdlrn of- ngwtura mrrpp'w. 

=aa-- MIch.~l-Ra~k G O l d m n h  mhcular 
Modding G r o u ~  NCCTNSEPA 
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