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EDSP Prioritization, Screening & Testing

Pathways:
Estrogen
Androgen
Thyroid

More chemicals Fewer chemicals

Testing

Prioritization Screening

Relies on: Relies on: Relies on:

* QSARs * QSARs * EDSP Tier 2 data
* ToxCast/ExpoCast * ToxCast * OSRI

* Monitoring data * EDSP Tier 1 data

* OSRI * OSRI

Prioritization and Screening for bioactivity

Testing for dose-response and adverse effects
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EDSP Screening and Testing

OECD Level 5
OECD Level 4
OECD Level 1 OECD Level 2 OECD Level 3
EPA EDSP Tier 2
EPA EDSP Tier 1
MIE | Key Events I Adverse Outcome

. Molecular Cellular

Toxicant . Organism . Population

Interaction Response

Adverse Outcome Pathway

Toxicity Pathway (part of AOP)
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EDSP Screening and Testing by Pathway

Molecular Cellular . :
: Organism Population
Interaction Response
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EDSP Pivot Announcement

Federal Register/Vol. 80, No. 118/Friday, June 19, 2015 /Notices

FEDERAL REGISTER

may claim all or part of a response and approval pursuant to 5 CFR efficient screening using alternative test
n v confidential. EPA will disclose 1320.12. EPA will issue another Federal methods to some assays in the Tier 1
The Da| |||'|| JUU rna| Df thE‘ Unlted StatES Guvern ment information that is covered by aclaim  Register document pursuant to 5 CFR  battery to protect human health and the
of confidentiality only to the extent 1320.5(a)(1)(iv) to announce the environment.
permitted by, and in accordance with, submission of the ICR to OMB and the  pATES: Comments must be received on
the pmcednres in TSCA section 14 and  opportunity to submit additional or before August 18, 2015.
40 CFR comments to OMB. If you have any ADORESSES: Submit your comments,
Burden ;zau-mrm The annual public  questions about this ICR or the approval  jdentified by docket identification (ID)
reporting and recordkeeping burden for  process, please contact the technical number EPA-HQ-OPPT-2015-0305, by
this collection of information is person listed under FOR FURTHER one of the following methods: i
estimated to average 31.5 hours per INFORMATION CONTACT. » Federal eRulemaking Portal: htip:
respon[s:l. Burden is defined in 5 CFR Authority: 44 U.S.C. 3501 ef seq. www.regulations.gov. Foflou the online
1320.3(b). = or
The ICR, which is available in the Dated: June 10, 2015. Do not submit electronically any
docket along with other related James Jones, information you consider to be *
materials, provides a detailed Assistaat Administrator, Office of Chemical  Confidential Business Information (CBI)
u n e explanation of the collection activities  Safety and Pollution Prevention or other information whose disclosure is
Vi and the burden estimate mat is only [FR Doc. 201514946 Filed 6-18-15; 8:45 am] restricted by statute.
briefly summarized here: BILLING CODE 6550505 ® Mail: Document Control Office
Respondents/A| [J’mud Entities: (7407M), Office of Pollution Prevention
Entities potentially affocted by this ICR and Toxics (OPPT), Environmental
- - are companies that manufacture, ENVIRONMENTAL PROTECTION Protection Agency, 1200 Pennsylvania
process or import chemical substances, ~AGENCY Ave. ,\midi V\r'Tllihginu n&:mﬁn—c}mt
mixtures or cats A-HO-OPPT-2015-0305; 99285 * Hand Delivery: To make special
Estimated mﬁfi number of patential i i) i " arrangements for hand deli\'er:] or
ndents: 1. Use of High Throughput Asms and delivery of boxed information. please
requency of response: On occasion.  Computational Tools; Endocri follow the instructions at http-//
Estimated total “‘T"“F“‘ ﬂ'umfw of msmptou Screening Program; neua www.epa. gov/dockets/contacts.html
r each 1 and Additional instructions on
p Sl o i e ey SR i commenting or visiting the docket,
( " 31.5 hours. = = along with more information about
Estimated total annual costs: $2,388.  AGENCY: Environmental Protection dockets generally, is available at http-//
S e O I g ro u g p u y This includes an estimated burden cost ~ Agency [(EPA). www.epa.gov/dockets.
of 52,388 and an estimated cost of 50 for  ACTION: Notice. FOR FURTHER INFORMATION CONTACT: For

capital or e an - Thi " . technical information contact: Jane
operational costs. SumuaRY: This document describes how - o 10 o St o ence Coordination

. Y
EPA is planning to incorporate an " "
a n d ‘ O r r | u tat I O n a I I OO I S . 111, Are There Changes in the Estimates  altornative scientific approach to scroon  and Policy (OSCP), Office of Chemical
) from the Last Approval? chemicals for their ability to interact Safety and Pollution Prevention,
There is a decrease of 916 hmus inthe with the endocrine system. This will Environmental Protection Agency, 1200

1otal estimated respondent burd imprave the Agency's ability to fulfll it Pennsyleania f}_‘fel:""fm”mm

. .
compared with that identified in lhp ICR statutory mandate to screen pesticide = _ . -
Endocrine Disru ptor Compard i i e e it oo ol i
decrease reflects additional both ability to cause adverse effects by their . H :
adjustment changes from a reduction in  interaction with the endocrine system. For general information contact: The

n TSCA-Hotline, ABVI-Goodwill, 422
the assumed number of PAIR reports  The “&1";‘.‘];;" incorporates validated  South Clinton Ave., Rochester, NY

. filed annually, and changes high % -
S creenin P roeram: oot o sy sloamone.  computaional model nd. basedon 14620: slephogs nimber: (203) 554
) submissions of PAIR reports. In recent ~ CUITent research, can serve as an i

years (FY 2011-FY 2014), EPA has alternative for some of the current £pa-gov-
received no PAIR submissions and, for  assays in the Endocrine Disruptor SUPPLEMENTARY INFORMATION:
: : H the purposes of this analysis, EPA Screening Program (EDSP) Tier 1 L. General Information
otice of Avallablility an e e g et Sl ot

submission per year. At the time OMB  results for over 1800 chemicals that A. Does this action apply to me?
last renewed this ICR, EPA estimated an  have been evaluated using high This action is directed to the public
average of 33 reports from 14.8 throughput assays and a computational  in general, and may be of interest to a

. V24 submitters based on fiscal year 2006— model for the estrogen receptor wide range of stakeholders including

(o) rt un |t or Comme nt 2010 dara. The ICR supporting pathuway. In the future. EPA anticipates those intarested in endocrins testing of

statement provides a detailed analysis of ~that additional alternative methods will  chemicals (including pesticides), and
the change in burden estimate. This be available for EDSP chemical the EDSP in general. Since others also
change is both an adjustment and a screening based on further may be interested, the Agency has not
program change. advancements of high throughput assays  attempted to describe all the specific

and computational models for other

ities that may be affected by this

IV. What is the Next Step in the Process  Cn b e et . o e action.
for this ICR? alternative methods will accelerate the 8 e - authority
EPA will consider the comments pace of screening, decrease costs,and - What is the agency authority for

https://www.federalregister.gov/articles/2015/06/19/2015- ;“:;E:%f‘;;‘ggjﬂg“ C- ;ﬁgﬂ;ggg;ﬁq 1;;1‘{;[“:;\‘}';;;3 ‘.i%i":s"}‘;;‘; et
. . en be submitted to OMB for review sensitive, specific, quantitative, an 408(p) of the Federal Fi Drug ans
15182/use-of-high-throughput-assays-and-computational- ‘ o e ' *
tools-endocrine-disruptor-screening-program-notice
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Developing 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
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The EDSP is Currently Working on
the Individual Puzzle Pieces

Androgen

Estrogen

Steroidogenesis
Toxicokinetics Exposure
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ER Model: Performance Based
Approach to Establish Scientific Confidence

Toxicological
Sciences

Judson et al. 2015, Tox Sci: “Integrated Model of Chemical
Perturbations of a Biological Pathway Using 18 In Vitro High
Ehp ENVRONVENTAL Throughput Screening Assays for the Estrogen Receptor”

PERSPECT 1 VES

Kleinstreuer et al. 2015, EHP: “A Curated Database of
Rodent Uterotrophic Bioactivity"

Browne et al. 2015, ES&T: “Screening Chemicals for Estrogen
Receptor Bioactivity Using a Computational Model"
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Current Status on the Estrogen
Piece of the Puzzle

35350

Federal Register / Vol. 80, No. 118/ Friday, June 19, 2015/ Notices

18 In Vitr
‘ i

(Antagonist)

ER Receptor
Binding
N~

Dimerization QW

Cofactor
Recruitment

DNA
Binding

Antagonist
WY Transcription
Suppression

Judson et al., Tox Sci. 2015
Browne et al., ES&T. 2015
Kleinstreuer et al., EHP 2016

may claim all or part of a response
confidential. EPA will disclose
information that is coverad by a claim
of confidentiality only to the extent
permitted by, and in accordance with,
the procedures in TSCA section 14 and
40 CFR part 2.

Burden statement: The annual public
reporting and recordkeeping burden for
this collection of information is
estimated to average 31.5 hours per
response. Burden is defined in 5 CFR
1320.3(b).

The ICR, which is available in the
docket along with other related
materials, provides a detailed
explanation of the collection activities
and the burden estimate that is only
briefly summarized here:

Respondents/Affected Entities:
Entities potentially affected by this ICR
are companies that manufacture,
process or import chemical substances,
mixtures or categories.

Estimated tota] number of potential
respondents: 1.

requency of response: On occasion.
Estimated Jurm‘ ﬂwmgp n umber aof

and approval pursuant o 5 CFR
1320.12. EPA will issue another Federal
ister document pursuant 10 5 CFR

13z0.5(a)(1](iv) to announce the
submission of the ICR to OME and the
opportunity to submit additional
comments to OMB. If you have any
questions about this ICR or the approval
process, please contact the technical
person listed under FOR FURTHER
INFORMATION CONTACT.

Authority: 44 U.S.C. 3501 af seq.

Dated: June 10, 2015.
James Jones,
Assistant Administrotor, Office of Chemical
Safety and Pollution Prevention
[FR Doc. 2015-14946 Filed 6-18-15; 8:45 am]
BILLING CODE 8560-50-7

ENVIRONMENTAL PROTECTION
AGENCY

[EPA-HQ-OPPT-2015-0305; FRL-0028-69]
Use of High Throughput Assays and

Computational Tools; Endocrine
[}lsruplur S:reenmﬂ Program; Notice

fsnmafg’d Iurﬂ! annual .burdsn  hours:
31.5 hours.

Estimated fofa! annual costs: $2,388.
This includes an estimated burden cost
of $2,388 and an estimated cost of $0 for

and Opportunity for
Comment

AGENCY: Environmental Protection
Agency (EPA)

ACTION: Notice.

capital investment or nce and
operational costs,

1. Are There Changes in the Estimates
from the Last Approval?

There is a decrease of 916 hours in the
total estimated respondent burden
compared with that identified in the ICR
currently approved by OMB. This
decrease reflects additional hoth
adjustment changes from a reduction in
the assumed number of PAIR reporns
filed annually, and program changes
resulting from mandatory electronic
submissions of PAIR reports. In recent
years (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 per year. At the time OMB
last renewed this ICR, EPA estimatad an
average of 33 repons from 14.8
submitters based on fiscal year zoos—
2010 data. The IGR supportis
statement provides a detailed analysis of
the change in burden estimate. This
change is both an adjustment and a
program change.

IV. What is the Next Step in the Process
for this ICR?

EPA will consider the comments
received and amend the ICR as
appropriate. The final ICR package will
then be submitted to OMB for review

SUMMARY: This document describes how
EPA is planning 1o incorporate an
alwrnative scientific approach 10 screen
chemicals for their ability to interact
with the endocrine system. This will
improve the Agency’s ability to fulfill its
statutory mandate 1o screen pesticide
chemicals and other substances for their
ability to cause adverse effects by their
interaction with the endocrine system.
The a'ipmach incorporates validated
high throughput assays and a
computational model and, based on
current research, can serve as an
alwernative for some of the current
assays in the Endocrine Disruptor
Screening Program (EDSP) Tier 1
battery. EPA has partial screening
results for over 1800 chemicals that
have been evaluated using high
throu?hpul assays and a computational
madel for the estrogen receptor
pathway. In the future, EPA anticipates
that additional alternative methods will
he available for EDSP chemical
screening based on further
advancements of high throughput assays
and computational models for other
endocrine pathways. Use of these
alternative methods will accelerate the
pace of screening, decrease costs, and
reduce animal testing. In addition, this
approach advances the goal of providing
sensitive, specific, quantitative, and

efficient screening using alternative test
methods to some assays in the Tier 1
hattery to protect human health and the
environment.

DATES: Comments must be received on
or before August 18, 2015.

ADDRESSES: Submit your comments,
identified by docket identification (1D)
number EPA-HQ-OPPT-2015-0305, by
one of the following methods:

« Federal eRulemaking Portal: hitp://
wwv.regulations.gov. Follow the online
instructions for submitting comments
Do not submit electronically any
information you consider to be
Confidential Business Information (CBI)
or other information whose disclosure is
rostrictad by statute.

= Mail: Document Control Office
(7407M], Office of Pollution Prevention
and Toxics (OPPT), Environmental
Protection Agency, 1200 Pennsylvania
Ave. NW., Washington, DG 20460-0001.

» Hand Delivery: To make special
arrangements for hand delivery or
delivery of boxed information, lcasc
follow the instructions at htp.
www.epa gov/dockets/con n:lcls frfm!

Additional instructions on
commenting or visiting the docker,
along with more information about
dockets generally, is available at http://
www.epa.gov/dockets.

FOR FURTHER INFORMATION CONTACT: For
technical information confact: Jane
Robbins, Office of Science Coordination
and Policy (0SCP), Office of Chemical
Safety and Pollution Prevention,
Environmental Protection Agency, 1200
Pennsylvania Ave. NW., Washington,
DC 20460-0001; telephone number:
(202) 564-6625; email address:

robbins. jane@epa.gov.

For general information confact: The
TSCA-Hotline, ABVI-Coodwill, 422
South Clinton Ave., Rochester, NY
14620; telephone number: (202) 554—
1404; email address: TSCA-Hotline@
epa.gov.
SUPPLEMENTARY INFORMATION:
L General Information
A. Does this action apply to me?

This action is directed to the public

n general, and may be of interest to a

wide range of stakeholders including
those interested in endocrine testing of
chemicals (including pesticides), and
the EDSP in general. Since others also
may be interested. the Agency has not
attempted to describe all the specific
entities that may be affected by this
action.
B. What is the agency authority for
taking this action?

The EDSP is established under section
408(p) of the Federal Food, Drug and

Expert Meeting to Reach Scientific Consensus on Endocrine Disruptors

April 11t 2016

In Vitro Reference Chemicals*

True Positive 26 (25)

11 (11)
1(0)
2(2)

True Negative

False Positive

False Negative

In Vivo Reference Chemicals*

True Positive 29 (29)
8 (8)

5(1)

True Negative

False Positive

1(1)

False Negative

*Values in parentheses exclude
inconclusive chemicals
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Current Status on the Androgen
Piece of the Puzzle

11 In Vitro Assays Measure AR-
Related Activity

Receptor (Direct
Molecular Interaction)
O Intermediate Process

AR Receptor AR Receptor G Assay

Binding ;¥ ) Binding )
(Aneagonis[g) Y (Agonist) AR agonist pathway

v AR antagonist pathway

M Interference pathway

Dimerization @

Cofactor
Recruitment

DNA @
Binding

Cofactor
Recruitment

DNA
Binding

RNA
Transcription

v Antagonist
WY Transcription Protein
Suppression Production

Kleinstreuer et al. 2016 SOT poster #2651

Expert Meeting to Reach Scientific Consensus on Endocrine Disruptors

Agonism
True Positives 8
True Negatives 20
False Positives 1
False Negatives 0

Antagonism
True Positives 18
True Negatives 8
False Positives 0
False Negatives 2*

*Two false negatives were correctly identified
when Tox21 AR antagonist screen was
evaluated at both agonist concentrations

April 11t 2016 Slide 10



Current Status on the Steroidogenesis
Piece of the Puzzle

ToxCast H295R Steroidogenesis Assay

Cholesterol
l CYP11A
HSD3B CYP21A CYP11B
m iy _ ', poc _ . CcoRTico
l CYP17A i CYP17A
HSD3B CYP21A CYP11B
— ——> 11DCORT —— CORTISOL

l CYP17A l CYP17A
HSD3B HSD178B
—_—

lCYPl‘BA

e 13 hormones were quantified using HPLC-MS/MS
2060 chemicals screened at single concentration

J, CYP19A

* 403 chemicals selected for concentration response (altered > 4 hormones)

ion

Computational Model Under

s Development (includes integration

- with aromatase, TSPO/PBR assays)
e ; Effects in
- Effects in both aromatase
e ? H295R assays
E, 336 42
Effects in Effects on
e = H295R TSPO
336 226

OHPREG

Color Key

6 2 2 &
log,(fold change)

* 120 additional chemicals selected for concentration response based on

other needs

Expert Meeting to Reach Scientific Consensus on Endocrine Disruptors

Karmaus et al. 2016 SOT poster #2637
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Current Status on the Thyroid
Piece of the Puzzle

[ THR Assays ]

Molecular-Initiating Adverse istogram of o log ACHD vaiues of o sstive shemests for TOX21_TR_LUC_GH3_Antaganist
Events Key Events Outcomes S
.
-------------------------------------------- o1
'
] e
Thyroid hormone 3 Sl
receptor - z,
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' =30,
' =
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E hormone Receptor : —
pituitary) : €h$-— -—
! Blood 0001 001 a1 1 ¥ 00 1000
- ACS0 (uM)
i Thyroid o :""-"", =
H ' ' | 3 . Thyroid follicular
: : i T TSH ; Thyroid hyperplasia tumors (rat)
! | Omssamman
! |
1 | Thyroperoxidase \ histagram of al Iog ACS0 values. of sl active chemicals for NVS_NR_RTRs_Antagonst
’ e i T
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H LTH - ' } & serum | (amphibian) &
| ) v TaT3 o
H fecoeonad
1| Narsymporter | 2
| (nis) inhibition :
! |  tissue [TH] Altered
T It Bt concentrations neurodevelopment dysfunction
i & Transport | | 1
(™ Phasell i | |protein binding| .
4 H
Xenobiotic nuclear i (\ ! 2]
receptor activation ' g - |
'Free  Bound-TH | Cochlear Hearingloss
. i ' L~ ) 0o a1 i © 0 150
T Hepatictransport f——r! |1 g damage (mammals) AC50 (uM)
NI
Serum binding T
protein interference
Deiodinase o TissueTa>Ts TRHR Assay
Inhibition conversion

m’ﬁm Undergoing Online Validation (Tox21)

TH Transporters,

[ TSHR Assay ]

Paul et al., In Review

Undergoing Online Validation (Tox21)
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Current Status on the Thyroid
Piece of the Puzzle...mmse:

Molecular-Initiating Adverse
Events Key Events Outcomes

1 Hypothalamic-pituitary Feedback

Thyroid hormone
receptor
(hypothalamus)

[hyrotropin-releasing
hormone Receptor

(pituitary)
777777777777777777777777777777777777777777777 Blood
Threte ; T TSH E Thyroid hyperplasia Yh:;::::::;hr
{TPO) inhibition Altered Decreased fitness
— = “‘f;;“;:l';";s)'s {amphibian)
Sl D oTaTs |
e 1| L T
(NIS) inhibition
! ;  tissue [TH] Altered
T . 1 concentrations neurodevelopment dysfunction
i & Transport E
I Phasell i E protein binding E
Xenobiotic nuclear i ( \ E
receptor activation i | chlear earing loss
—[ “ Hepatic transport f— iFree Bound-'I'HE = Cd‘::!age Tmamff\lals)
Serum binding T
protein interference
Deiodinase & Tissue T4->T3 TPO Assay Detalls
Inhibition conversion . .

* Rat thyroid microsomes
m’:%":i.fm, * Fluorescent peroxidase
——— substrate (Amplex Ultra
TH Transporters, Re d )

inhibition . . . .

* Validated against existing
Paul et al., In Review kinetic guaiacol assay

* Luciferase, cytotoxicity

counterscreens

Simmons et al. 2016 SOT poster #1886
Expert Meeting to Reach Scientific Consensus on Endocrine Disruptors April 11t 2016
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Current Status on the Thyroid
Piece of the Puzzle

High-Throughput Human NIS Screen
(with Secondary Screen in FRTL-5 rat follicular

cells)
Molecular-Initiating Adverse 1
Events Key Events Outcomes 50+ - NaCIO4
§iivpothaiamic puitary Feedbodk T - NaSCN
Thyroid hormone — — NaNO3
e S 100-
(hypothalamus) E -+ NaF
8 - KCIO4
[hyrotropin-releasing
hnrmo_ne.neceptor °\° 50- -.- KPF6
,,,,,,,, R . o3 % NaBF4
e R ettt sttt s -4 NaBr
| Thyroid i ATSH Thyroid hyperplasia Yh:::\:::}:;hr 0 . . .
— D -10 -8 -6 -4 -2
l'l'POolp:l;llbftmn tAItere: . Decreased fitness Iog [Compound] (M)
: --------- | met amorpr 05iS (amphibian)
& serum (amphibian)
v s . Buckalew et al. 2016 SOT poster #1887
bl Murr et al. 2016 SOT poster #1888
________________  tissue [TH] Altered .
------------------------------ e b concematons esroevelopment detincton Hallinger et al. 2016 SOT poster #1889
I Phasell i i [protein binding !
Xenobiotic nuclear § ( \
receptor activation | o T : chlear earingloss . . .
[Wpaﬁ:.mm_ e g mammate High-Throughput Deiodinase Screen
—— f (In Development)
protein interference 120-
Deictdgr{as:\ L TissueTa->T3 1004 i— EC50 (uM) z'
Inhibition conversion 8 — Plate 1 4.4 074
2 go- — Plate 2 35 073
=) — Plate 3 56 0.72
binding E 60
=
<]
TH Transporters, 8 404
inhibition o
& 204
Paul et al., In Review o
=T T T T T T 1
M_ Hornung 0 0.1 1 10 100 1000 10000
PTU Concentration (uM)
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Current Status on the Thyroid
Piece of the Puzzle

Molecular-Initiating Adverse
Events Key Events Outcomes
i Hypothalamic-pituitary Feedback |
Thyroid hormone
receptor
(hypothalamus)
[hyrotropin-releasing
hormone Receptor
(pituitary)
777777777777777777777777777777777777777777777 Blood
T [PoeEeey ;
1 ' j . . Thyroid follicular
i T TSH Thyroid hyperplasia tumors (rat)
Omssamman
Thyroperoxidase
(TPO) inhibition D Decreased fitness
jmmmm————— —>| metamorphosis (amphibian)
LTH \ { serum (amphibian) P
1 T4/T3
fecoeonad
Na*I" symporter
(NIS) inhibition
+ tissue [TH] Altered
______________________________________________ ,"""""'""‘ concentrations neurodevelopment dysfunction
E & Transport | |
(™ Phasell i | |protein binding|
0 H
Xenobiotic nuclear H
receptor activation 1 (\ ' ” —
iFree  Bound-TH| Cochlear Hearingloss
T Hepatic transport ——d | g damage (mammals)
i
(D, TN )

Serum binding T
protein interference

Deiodinase & TissueT4->T3

Inhibition conversion

Tissue Specific

[Thyroid receptor (TR)
binding

TH Transporters,

inhibition

Paul et al., In Review

LTEA Assay Details

* HepaRG cells

* Treated for 48 h

* Gene expression measured

using Fluidigm 96.96

* Cytotoxicity measured in

parallel

Expert Meeting to Reach Scientific Consensus on Endocrine Disruptors

April 11t 2016

[ HepaRG Gene Expression Assay ]

° ABCG2
CYP209

GSTA2
L]

CYPIAMP2B6

SULT2A1

ABCBI1
o< e

Bayesian model for NR regulation

SLCO1B1: thyroid hormone transporter in the liver
SULT2A1: not main SULT that metabolizes TH, but
demonstrated to have some activity
UGT1A1/1A6: mediate T(4) glucuronidation
THRSP: thyroid hormone-inducible hepatic protein
HIF1a: downstream to TRB1 activation via T3 or T4
signaling

J. Franzosa

J. Wambaugh
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Addressing the Metabolic
Competence Challenge

) o ] Amount of XME Activity in Microspheres
Alginate Immobilization of Metabolic Enzymes (AIME)
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The Toxicokinetics
Piece of the Puzzle
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Current Status on the Exposure

Piece of the Puzzle

* Averaging multiple exposure

Urine, Blood
and Serum
Data

iterature
Models

3rd Gen

CPcat Database

models
* Challenge is to know which

exposure model to use for
which chemical

* Chemical use identifies

relevant pathways
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Working to Assemble the EDSP

Expert Meeting to Reach Scientific Consensus on

Screening Puzzle

Estrogen Androgen

Steroidogenesis Thyroid

Toxicokinetics Exposure

Endocrine Disruptors April 11th 2016
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Validation

OECD GD 34, Validation and International Acceptance of New or
Updated Test Methods

Validation is a process by which the reliability and relevance of a
test method are established for a specific purpose.
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Validation

OECD GD 34, Validation and International Acceptance of New or
Updated Test Methods

Relevance and reliability should be characterized against data
generated with a list of reference chemicals (tested in the
original methods) accepted by regulatory agencies.

Reference chemicals: Chemicals selected for use in the
validation process, for which responses in the in vitro or in
vivo reference test system or the species of interest are
already known.




ER Model Validation- In Vitro

40 In Vitro Reference Chemicals
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ER Model Validation- In Vivo

77 In Vivo Reference Chemicals
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Accuracy 0.97
Sensitivity 0.97
Specificity 0.97
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Uterotrophic Reproducibility

Same Study Design (Immature Rat): BPA
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Androgen Receptor

Receptor (Direct

Molecular Interaction)
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Chemicals with High Throughput Data
for Endocrine Screening

Estrogen Receptor

Androgen Receptor

Steroidogenesis

Thyroid

Metabolism:
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NUMBER OF CHEMICALS

O Current O Anticipated
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Pathway based

Ongoing data generation,
analysis and validation
Performance-Based Test
Guidelines being developed
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