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EDSP Goals for Using Computational Toxicology Data

Use computational tools and models in the EDSP framework
to:
= Rapidly screen chemicals for endocrine bioactivity
= Contribute to the weight of evidence screening level
determination of a chemical’s potential bioactivity
" Provide alternative data for specific endpoints in the
EDSP Tier 1 battery

Ultimately, goals are common to estrogen, androgen and
thyroid pathways, however, estrogen agonist bioactivity is the
most mature model and is used to demonstrate the proposed
approach.



EDSP Universe of Chemicals

Chemical List Number of Compounds

Conventional Active Ingredients 838
Antimicrobial Active Ingredients 324
Biological Pesticide Active Ingredients 287
Non Food Use Inert Ingredients 2,211
Food Use Inert Ingredients 1,536
Fragrances used as Inert Ingredients 1,529
Safe Drinking Water Act Chemicals 3,616

TOTAL 10,341



Evolution of EDSP- the “Pivot”

EDSP List 2
107 Chemicals

EDSP Chemical
y. Universe
/ 10,000 chemicals
(FFDCA & SDWA)

~ EDSP List 1
67 Chemicals

= Based on current pace it could take decades to screen all 10,000 chemicals in
EDSP Universe

= Employ high throughput assays and predictive models to rapidly screen
chemicals for potential bioactivity and exposure



EDSP “Pivot”
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Announcement

Federal Register/ Val. B0, No. 118/ Friday, June 19, 2016/ Notices

may clalm all or part of a response
confidential. EFA will disclose
information that is covered by a claim
of confident anly bo the extent

permittad by, in accordance with,
e procdun in TECA soction 14 and
40 CFR part 2.

Burden statement: The annual public
rrparting and rocordkeping burdon for
this enllaction of information is
astimatod 1o averago 315 hours per
rusponse. Burden is defined in 5 CFR
13z0.a(b).

The ICR, which is availabla in the
docket along with olher melated
matorials, provides a detailod
explanation of the collection activities
and the burden estimate that is only
Briefly summarizod hoe:

Hespondent /l ffectod Entities:
Entities pot Iy affected by this ICR
are companios thal manufact,
process or import chemical substances,
mixtures or cale

Estinnled tolal uumhrﬂffmér ntial
respondoals: ’,F iy

uency of response: On occasion.
Estimaled ota uﬁmﬂ' number of
nses for each respondent: 1.
stimaled total annial burden fours:
1.5 hours.

Estinmled totel anml costs: £2.388,
This includes an astimated burden cost
cost of $0 for
Lenancy and

aporational costs.

L Are There Changes i the Estimales.
from the Last Approval?

‘There is a decrease of 916 hours in the
total estimated respondent burden
compared with that identifled in the ICR
currontly approved by OME. This
decrease reflocts additional both
adjustment changes from @ neduction in
the assumad number of PAIR reports
filed annually, and program changes

and approval pursuant to 5 CFR
|1zo 12, EPA will issue another Federal
Register document pursuant to 5 CFR
nzn Slal{1}(iv] o announce e
submission of the ICR to OMB and the
opporianity o submil addition
comments to OMB. If you have any
questions about this ICR or the approval
prociss, plosse contact the technical
person listed under FOR FURTHER
INFORMATION CONTACT.

Authority: 43 ULS.C 3501 ef seq.

Dated: June 10, 2015,
lames
Assistant Administrator, Office of Chemical
Safety and Pollution Prevention.
PR Do 300514940 Fiech 1115 843 |
NG CODE SR

ENVIRONMENTAL PROTECTION
AGENCY

(EPA-HO-OPPT-2016-0005; FRL-09268-65]
Usa of High ﬁwuuhwl Amp and
Computational Tools; Endoci

Dimm scmnlng Fmgm Nonu

efficlont scroening using altwmative test
meethods 10 sume assays in the Tier
battery 1o protect human health and the
envirmnment.
DATES: Comments miust b ncaived on
or bafore August 18, 2015,

ADDRESSES: Submit vour commeants,
identifiod by docket ideatification (D)
oumber EPA-HO-OPPT-2015-0305, by
ona of the following methods:

» Federal eRulemaking Postal: hitp://
wiww.regulations.gov. Follow the online
Instructlons for submitiing comments.
D ot satmit sdectronically any
information you consider 1o be
Confidential Business Information (CBI)
o ather infermation whose disclosure is
restricted by statute.

* Mail ument Control Offica
(73076, Office of Pollution Provention
and Toxies [OPPT), Environmental
Protection Agency, 1200 Pennsylvania
Ave. NW., Washing [ 20460-0001.

» Hand Delivr:
arcangements for hand delivery or
delivory of boxed information, ploese
follow ihe instructions at htgp-/
www.opa gov/dockets/contacts. himl

Additional { dicz on

commam
.IGENC'\"' Environmental Protection

is chocar 1 dimeribnes how
EP'A s planning to incorporate an
altsrnative sciontific approach 1o scroen
chemicals for their sbility to interact
with tha endaocring system. This will
improve the Agency's ability to fulfill its
statutary mandate 1o scroen posticide
Is und oiber sulstances for their
Jhilit\ o cause adverse effects by their
Enteraction with the endocrine system.
The ermrj\ incorporatos validated
High througliput v and a
odel and, based on

resulting from
submissions of PAIR reports, In recent
yoars [FY 2011-FY 2014), EPA has
received no PAIR submissions and, for
the purposes of this analysis, EPA
assumes an annual rate of one
submission por year. At the time OMB
last remewed this ICH, EPA estimated an
average of 23 reports from 14.8
submittars based on fiscal yoar 2006-
2010 data. The ICR supporting
statement provides a datailed analysis of
the change in burden estimate, This
change is both an adjustment and a

program change,
he Next Step in the Process

EPA will consider the comments
received and amand the ICR as
appropriate. The final ICR package will
ﬂ:& h':sulmimd 10 OMR ?:r r:?'im\'

clmnl research, can serve as an
alternative for some of the current
assays in the Endocrine Disruptor
Servoning Program (EDSP) Tier 1
hattory. EPA has pantial scroenin
results for over 1800 chemicals that
have bean evaluated using high
throughput assays and 3 computational
mandel for the estrogen receplor
pathway. In the future, EPA

commenting or visiting the docker.
alang with mare infarmation abour
dockets genorally, is available at Attp://
wwwapa govidockets
FOR FURTHER INFORMATION CONTAGT: Fuor
technical information contact: lana
Robbins, Office of Science Coordination
and Policy (OSCP). Office of Chemical
Safety and Pollution Prevention,
Envimnmental Protoction Agoncy, 1200
F NW..
[N 20480- mn I||!|‘ lhmu.- ks
[202) 564-6625: amal Endd.ress:
robbin janedap
For general m,hmumrm eontact: Tha
TECA-Hotline, ADVI-Goodwill, 422
South Clinten Ave., Rochester, NY
14620 telephone number: (202) 554-
1404; emall address: TSCA-Hoiline@

L General Informalion
A. Does this action apply fo me?
This action is directed to the public

in genoral, and may be of intorost 10 2

wide r.u\ge of aulwho]dm Including

ot stioaal liecmaitve metheeds whl
be available for EDSP chemical
scroening basad on further

those § i sting of
os), and
res also
may be inl.umsled ﬂIL‘ ’\Iuem:y has not

of hi assays
and m..q.nulh...;.]k‘}.’;ui.-l-. for other
endocrine pathways, Usa of thesa
alternative methods will acorlete the
pace of screening. dacreasa costs, and
reduce animal testing. In addition, this
approach advances the goal of providing

sonsitive, spocific, qua

the specific
i that ,m, o alfected by this
action.

B. Wha is the agency authorily for
taking thiz action?

The EDSP s astablished undor section
anilp) of the Fedoeral Food, Drug and
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Estrogen Receptor Bioactivity Model

= 18 high throughput screening assays in ToxCast

= Detects receptor interaction at various points along
signaling pathway

= Mathematical predictive model

" Integrates the area under the curve (18 assays) to
give a single bioactivity value

= Uses a variety of technologies
e Capable of distinguishing “true” activity from cytotoxicity

" Values range from Oto 1
e ER agonists/antagonists

Note: The conceptual framework above is applicable to future endocrine models such as
androgen receptor



Developing Alternative EDSP Assays

EDSP Tier 1 Battery of Assays High Throughput Assays and Computational
(current) Model Tier 1 Battery Alternatives
Estrogen Receptor (ER) Binding ER Model (alternative)
Estrogen Receptor Transactivation (ERTA) ER Model (alternative)
Uterotrophic ER Model (alternative)
Androgen Receptor (AR) Binding AR Model (Near Future)
Hershberger AR Model (Near Future)
Aromatase STR Model (Future)
Steroidogenesis (STR) STR Model (Future)
Female Rat Pubertal ER, STR, THY Models (Future)
Male Rat Pubertal AR, STR, THY Models (Future)
Fish Short Term Reproduction ER, AR, STR Models (Future)
Amphibian Metamorphosis THY Model (Future)
EDSP Tier 2 Tests High Throughput Assays and Computational
Model Tier 2 Battery Alternatives
Rat 2-gen/EOGRT ER, AR, STR, THY(Future)
Medaka Extended 1-Gen Reproduction ER, AR, STR (Future)
Larval Amphibian Growth & Development THY (Future)
Avian Multi-Generation Reproduction ER, AR, STR, THY (Future)

ER = estrogen receptor; AR = androgen receptor; STR = steroidogenesis; THY = thyroid



How Are Models Being Evaluated/Validated?

Comparison to existing literature studies that reflect EDSP
Tier 1 data

Comparison to EDSP Tier 1 List 1 data
e 52 chemicals
Data on Reference chemicals

Peer-reviewed publications peiee

Sciences
FIFRA Scientific Advisory
Panel (SAP)

Perturbatlons ofa B|0I0g|cal Pathway Usmg 18 In Vitro H|gh
Throughput Screening Assays for the Estrogen Receptor”

OXFOR

...........



Projected Development
of Alternative EDSP Assays

EDSP Tier 1 Battery of Assays Model Alternative Development

Estrogen Receptor (ER) Binding ER Model FY 2015
Estrogen Receptor Transactivation (ERTA) ER Model FY 2015
Uterotrophic ER Model FY 2015
Androgen Receptor (AR) Binding AR Model FY 2016
Hershberger AR Model FY 2016
Aromatase STR Model FY 2016
Steroidogenesis (STR) STR Model 2016

Female Rat Pubertal ER, STR & THY Models FY 2017

Male Rat Pubertal AR, STR & THY Models FY 2017

Fish Short Term Reproduction ER, AR & STR Models FY 2017
Amphibian Metamorphosis THY Model FY 2017

ER = estrogen receptor; AR = androgen receptor; STR = steroidogenesis; THY = thyroid



Timeline

FY 2016 FY 2017 FY 2018
FR Notice = Refine/Develop = Establish
expanding use of ER, AR, STR & AR, STR & THY
ER model, and THY models models

establishing use
of AR model



Path Forward

Toxicity pathways for evaluating alternative data
for Tier 1 endpoints

e HTS assays and predictive model(s) for Tier 1 assay

Requires high quality, robust reference chemicals
for each assay/endpoint

Performance-based approach to validating
alternatives (HTS and predictive models)

Toxicity pathways for evaluating alternative data
for Weight of Evidence determination of estrogen,
androgen, and thyroid activity

* Integrate more assays
* Integrate more key events
e Network multiple models
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