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ToxCast— A Prioritization Concept

¢ Assumptions
» Prioritization/Categorization is needed
» Prioritization is not equivalent to screening
» Need global coverage of potential outcomes
» These outcomes are mediated by chemical-biological interactions
» There is no current model
» Technological advances can be employed
» Cost is a factor in acceptance
¢« Pharmaceutical experience is helpful, but caveats
» Focused on a target and perhaps a few off-targets
» Accepts high false negative rate
* Build upon examples where mode/mechanism of action
has already, or is being, employed in hazard or risk
assessment
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ToxCast Information Domains
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Proposal

Conduct a large scale Proof of Concept

Work with chemicals of known toxicological
phenotype

Acquire information for various information
domains

Using clustering technigues to seek out patterns

Determine if hazard outcomes can be discerned
from the patterns
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Biological spectra analysis:
profiles to molecular structure

Anton F. Fliri*, William T. Loging, Peter F. Thadeio, and Robert A. Volkmann*t

Ffizer Global Ressarch and Development, Groton, CT 065340

Linking biological activity

CHEMISTRY PHARMACOLOGY

Communlcated by Larmy E. Owverman, Unheersity of Callfornia, Ireine, CA, October 25, 2004 {recetved for review Septembar 4, 2004)

Establishing guantitatrye relationshlps betwean molecular struc-
ture and broad blologlcal effects has been a longstanding chal-
lenge In sclenca. Currently, no method exlists for forecasting broad
blologlcal activity proflles of medidnal agents even within narrow
boundarles of structurally simillar maolecules. starting from the
pramise that blologlcal activity results from the capacty of small
organic molacules tomodulate the acthvity of the protecme, we sat
out to Investigate whather dascriptor sets could be developed for
mezsuring and gquantifying this molecular property. Using a 1,567-
compound database, we show that percent Inhibltlon valuas,
detarmined at single high drug concentration In a battery of in
VITro assays reprasenting a cross sectlen of the proteome, provide
praclse molecular property descriptors that dentify the structure
of malecules, When broad blologlcal acthvity of maleculss Is rep-
resantad In spectra form, organlc molecules can be sorted by
gquantifylng differences between blological spectra. Unlike tradl-
tional structure—acthdty relatlonshilp methods, sorting of mols-
cules by using blospectra comparlsens does notrequire know ledge
of a malecule’s putathse drug targets. To llustrate this finding, we
selactad as starting polnt the blelegical activity spacira of dotrim-
azole and tloconazole because thelr putative target, lanosterc
demathylase {(CYPS1), was not Included In the bloassay array.
Spactra similarity obtained through profile similartty measura-
ments and hlerarchical cdustering provided an unblased means for
establishing quantitative relatlonships betwean chemical struc-
tures and blologlcal activity spectra. This methodalogy, which we
have tarmed Blologlcal spactra analysls, provides the capabllity not
cnly of sorting melecules on the basls of blospadctra similarity but
also of pradicting simultanecus Interactions of new malecules with
multiple proteins.

blospectra | proteome | structure-functlon relatlonshi s

differences in biological environments (8). Considering the
complexity of this requirement. computational solutions that
precisely link molecular structure to broad biological response
are currenty not possible (%, 10). We report here an approach
o structure—function sdics that is based on measurements of
the capacity of molecules o interact with the proteome (11).

Translation of Chemical Property Information inte Bislogical
Activity Spectra

PNAS January 11, 2005 vol. 102 no. 2 261-266
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Benefits

Ability to categorize or prioritize chemicals
» Tool box of indicators across information domains

» Cost effective approach for assessing potential to be biologically
active agents

» Potential targeting of outcomes of concern
Flexibility

» Adaptable to technological advances

» Refinement of key indicators with experience

Development of predictive models as database enlarges
Involvement with Green Chemistry viewpoint

Can lead to more effective and efficient use of animals in
screening and testing
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Limitations/issues

Chemical selection process

Assay selection process

Chemical management

Signal to Noise

Lack of metabolism in several domains

Start with ‘global’ approach, or focus on a few
“Icities™?

e Coverage of developmental susceptibility

» Use of the NAS Signaling Pathways??
> P077°
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Path Forward

Consensus Building

» Program Office Clients
» BOSC

- External Stakeholders

Partnership Development
» NIEHS/NTP, Pharma, Chemical Industry, OECD

Deep Dive
~ IDEO
» Workgroups of experts fleshing out details

Funding
Implementation
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