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RPoetential Advantages of
IHIgh=Treughput Screening

Broad| look at cnemical properties and biclogical
Perturbhations

Establishiintrinsic petency.

laentiiy teXICILY pathways

Determine: relevant hazard endpoints
Incorporate systems hielegy,

Readily modified with newer, different assays

ldentify’ different chemicals pertuiiding same
pathways

laentify “greent chemicalsiwith low perturbation
prefile
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Some (NGO) Cencenms

Broader understanding needed ofi what TlexCast
dees, and Its strengihs & limitatieons

AS|a screening teol;, ToxCast must e precautienany
JjoxCast sheuld capture emerging science
Interpretation should minimize fialse negatives

Recognize that a large number of false pesitives
couldiimpact Screening efficacy.

Complex anaftechnical teols that are difficult te
explain ternen-technical audiences
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ex€ast Preoli ot Cencept

Select chemicals withi repust
conventionalldata sets

RURNoXEast assays

Align interpretation: off lexCast assays
With knewn data

Adjust fierr new. findings (UNexpecied or
noveliesults)
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IS Eurther \alidation Needed?

Need for GLLP, standardization & validation arose fromiincidents
off fraud In testing lahs

Seme regulatiens may. reguire use ofi standardized assays

\alidation canialseraddress (1) accuracy, (2) precision, (3)
selectvity, (4) sensiuvity, (5) reproducibility, and (6) stability.

Process of standardization & validatien can be lengthy, limiting
INCorporatien ofi the mest Up-te-date methoeds

IReplicationigenerally viewed as a legitimate validation method,
especially inracademia

Plogs ine Proof of Canles ot siggrazier) il cielelfassine cjozlls of
Vzllleleitlof) 7
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Tharee Levels ol ToxCast
Need Scrutiny:

o ndividualfassays
o' GIiEUPING O assays
o Analysis & Interpretation

— Individualfassays

— Grouping
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IRdividual Assay: Standardization
& Validation

o Address (d)raccuracy, (2) precision, (3)
selectivity, (4) sensitivity, (5)
iepreducinility, anad(6) staniliby

o Guidelines previded: by ©OECID; EDA,
elc.

o BUT neediteraveid ten yeart EDSP-
type validatien odyssey
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EDSE Hommone Assays

Basis for selection s clearly articulated:

— Binding| assays: “he capacity’ ofi an assay. e detect
estrogen- and andregen-mediated effects by varnous modes
off actioniincluding receptor binding (agenist andlantagoenist)
and transcriptional activation, steroldegenesis, and
RypPoethalanic-prtuiten/- gonadal (HPG) feedhack.”

Assays Undenvent intermational validatien precess,
nammonized withi OECD TG

— Validatien process took — 101years

Criticism that validated assays do not reflect current
science

— Jlension between regulaterny needs & evolving SCIENCe

http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/tierlbattery.htm
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EXpand Prool off Concept to
Compare with Valioated Assays?

o [ everage the knowledge of EDSP;
comparehoxast assays o EDSP

assays

o |dentify TloxCast assays that have Been
Validated for other reasens (e.q., EDA)

o Reiniorce confidence in aceuracy/,
Precision, Selectivity, Sensitivity
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EDSE Assay Gleuping

o Selection efiassays for inclusion: in fer 1 Tiest battery.
pased on e degree that n vitre and In VIVe assays
complemenied eneranether inithe batiery as
sUmmanzediin the: table helow.” ana

|R]edent and amphikian in Vive assays Were
selected for the proposed! hattery based en thelr
capacity’ te detect direct and Inairect efiects on
thyreid fitnecton (Mypothalamic-pituitany/~thyreidal,
HPTE, feedback). Thus; the rebustness, of the
proposed hattery Is based on the strengths o each
Individuallassay:and thelr complementary nature
Within the batiery te detect effects on the E, A or 1T
nermoenall systems.”

http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/tierlbattery.htm
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ex€ast Assay Grouping
o Conduct survey/ of
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Mortensen et al. 2009. Evaluating the Boundaries of Toxicity Pathway Space Using High-Throughput
Environmental Chemical Data (Poster, but also Judson et al 2010)
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Computer-Alded 1eoIS

ToxCast Biological Ontology Used in
ToxMiner Predictive Modeling

. Direct Molecular Interactions

Pathway Processes

e
0.1
/;/,,/ Cellular Processes

Each chemical will have a spectrum of activities for M-P-C-E nodes.
Predictive classifiers will include features from multiple data levels.

http://www.epa.gov/ncct/toxcast/presentations.htmil
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Woeuld Expert Elicitation ve'a
Useiul Additien?

Invite: experts I Specific hazand endpoints (and
stakelnolders) to engage In a fecused, faclliiated
[eview! of the selection| off assays for Inclusion i the
evaluation offhazand endpoints.

Reqguest feedhack on scepe and depti off coverage,
Interpretation of results, and recommendatiens, for
additionallassays.

Evaluate associations with: disease.

[Develep recommendations o Updalting assays as
NEW SCIENCE EMENGES
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IRterpretation — Single: Assay

o Are the assaysi apprepriately sensitive
and SpecIic?

o \What levell el perturatien is bielogically,
Significant?
— Sclentificiandf policy, considerations

— Benefit freon expert + stakehoelder
discussion
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Interpretation — Greupead Data

Are the selecied assays adeguate in
SCOpPE and depii te predict petential
azard endpeints?

Are they’ surficiently: sensitive to
miRimize false negatives?

What might lbe missing?

\What IS on the hornzon?
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Addressingl Vulneraniliy: &
\/arianility

o NationallResearchr Council, Science and Decisions
(2008) 1dentiiied as/ important considerations

— Populatien vulneraniity

o Cormoridities

o Non-chemicallsiressors
— Age, life-stage, genetic varianility
— Cumulative expoesures

— Non-chemical stressors

o Useful'terdiscussihew: TexCast can (or cannot)
address these Issues
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BEnelits off Expert Elicitation

Obtain| constructive feedhack on scope, deptn;, anad
Interpretation

Establishistrenger inkages te disease endpeints

[Develop recemmendations fier relpust analy/ses
Including pepulatien Vulneranility: & varanility,

Published analyses could heost stakenolder confidence

Generate plan for continueus Imprevement
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Examples of ToxCast
IHazard Evaluations

o Difiiferent types ofi analyses

o Diifierent dis

plays of Infermatien

o Approachita
Stakenoelder

<en could facilitate
Engagement
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Analysis of Endocrine Disilpiers

ToxScores of six selected chemicals
profile/ along the distribution for all 309

Each chemical signature/ gives a priority score (ToxScore) that can be ranked along any domain ToxCast Phase-l chemicals
fingerprint Linuron

ToxScore = f{In vitro assays + Chemical properties + Pathways + In vivo endpoints)

! [ ¢ E
ToxScore = Z W +assay + Z w, +chemProp, +Z w, +pathway , +Z w, +endpoint,
1 I I I

Perfluorooctane
sulfonic acid

In vitro assays
{ToxCast)

Rotenone

® |

Chemical
properties
{descriptors)

Priority (relative rank)

Tebuthiuron
In vivo
endpoints

(endocrine)

lowest » highest

Reif et al. 2009. Endocrine Profiling and Prioritization Using ToxCast Assays. (Poster
Presentation, BOSC Meeting)
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Systems Biolegy Research on
Childheod Asthmeal

Analysis focus (To date)
Exposure -Outcome Continuum

Population
Vulnerabilities
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Gallagher et al. 2009. Mechanistic Indicators of Childhood Asthma (MICA): A Systems Biology Approach 20
for the Integration of Multifactorial Environmental Health Data. (Poster Presentation, BOSC)
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Repreductive & Developnental
NexicIty.

I Predictive Modeling for Prioritization I
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Martin et al. 2009. Characteristics and Applications of the ToxRefDB In Vivo Datasets from
Chronic, Reproductive and Developmental Assays (Poster Presentation, BOSC)
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NoerShoertage: of IHot Tepics

o Pathway analysesicould facilitate evaluation of:

— Metabolic syndrome

Breast cancer

o Conferwithithe Caliiernia Breast Cancer Research Pregram?
Prestate: cancer
Autism
Complex modes, of action

Chemical mixtures
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SUmmean/ SUgYestions

Continue' Proel off Cencept testing to. demoenstrate: that assays predict knewn
hazards

[For assays with “validated” countenpart, compare resulis

Develep “validatien® decuments that address accuracy, sensitivity, etc. and
Include case studies

[Facilitate expert elicitation 1o evaluate assay evaluation and grouping, as well as
INterpretaton

—  Publish analyses
— Disease linkages
— Stimulate research interests

Provide summaries for “engaged laypersont stakehoelders

— (Case study analyses
—  Update the FAQs

« Why Is eachiassay included? What does it “represent’?
« How can hazard endpoints be characterized by grouping assay. results?

Establish framewerk fer updatinglassays, analyses

Consider applying lloxCast in nen-regulateny applications tedemoenstrate utility
andibuild conlidence (areen chemistny, aliernatives analysis)




