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Endocrine Disruptor Screening Program
(EDSP)

= Established in 1998
= Protection of human health and wildlife
= Includes estrogen, androgen and thyroid pathways

= Approach

* Prioritization based on exposure and high throughput bioactivity

“Data resulting from HTPS [HTS] will be combined with exposure-related information, and with any other
effects-related information that is available, for each chemical for the purpose of setting priorities for T1S
[screening]” (EDSTAC 1998)

* Screening for bioactivity
* Testing for dose-response and adverse effects

More chemicals i Fewer chemicals

Bioactivity Dose-Response/
Adversity
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Evolution of the EDSP

* Based on current pace it could take decades to screen all
10,000 chemicals for potential to interact with the endocrine
system

= To address thousands of chemicals for potential to interact
with the endocrine system, we must implement a more
strategic approach to prioritize chemicals for targeted
screening

= Recent advances in computational toxicology herald an
important “evolutionary turning point” and an accelerated
pace of screening and testing
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EDSP
Prioritization, Screening & Testing

Bioactivity Dose;
' Response/Adversity
Relies on: Relies on: Relies on:
* QSARs + QSARs + EDSP Tier 2 data
* ToxCast/ExpoCast + ToxCast + OSRI
* Monitoring data « EDSP Tier 1 data
* OSRI * OSRI
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FIFRA Scientific Advisory Panel Meeting, December 2-5, 2014
Integrated Bioactivity Exposure Ranking (IBER): Computational
Approach for the Screening of Chemicals in the EDSP

» ToxCast .‘,/Tier 1

ER — Prioritization, Tier 1 Substitution, WoE /’f"" ~ | Substitution
AR — Prioritization (future Tier 1 Substitution, 4 E‘J‘z /WoE
WoE) ToxCast
= HTTK/rTK //’//
* Bridges in vitro, concentration-based IBER
ToxCast data to in vivo, dose-based H'I'I'KfrTK
Exposures Prioritization
* July 2014 FIFRA SAP i i
= ExpoCast / o

* High throughput exposure
* July 2014 FIFRA SAP \

N

G

ExpoCast

= |BER Approach to Prioritization

Tools and approach not intended to provide a precise assessment similar to traditional low throughput risk assessments
(e.g., quantitative risk assessments using data from EDSP Tier 2 studies).

Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)

CHblFEA. 17 AL BL‘ﬁﬁd):t(:EL)iﬁ'fJ‘l 122 ~5HBIZ7 FNLHF ) =R ThhE LT,
FIFRAL LY HEDTY, FIFRAIK, BREBFIED, BIAEFRGEIZODVTHIET 3 DT, EPAZDMD
HBNCOHRIZA-TEES, 5 %@1&0)"2}77&“9)\#]\0(%( BRFLUSNADECHNLEADTLSSE
CHRBHYFET, CORBEBMARILEENITONTVWEELEA, ZTOFTEREIT LT, ZEL2DT7T
A—FIZDO2VWTD T4 —FNvIBGEEhFE LIz, THELTTH, SAPOI—T 1 VIR fThhEL, &b
SIFTEHLEMERECEI ¥ Y (IBER) TY ., SHIFZOIBEREVWS EEZMEILFEHE TV
EWERWET, EDSPICHEITHLEMERY ) —= /’70)1',&50)/,\§$/£’¢‘FHL\LH¥%H’C?'

ToxCasth & < fThNTWLWEIT N, ZDToxCastDHRIZIZNLK DHADT v AL ZBHYET, TR MO UZR
AKDFHEMNZD—DTT, COEHTIIBEIBCL T HTEITOTWWEFETH, Tier1z2EDKSITLTHKALTL
DM, %L Tweight-of-evidence (WoE) TY, £9. ZZTlITier 17 v A dfThontizLoE,. TDRIC
ERFCOABERDEATITELTLL, FOMONWAWALRZMHLBHMEZRANT, EDT7vEA, ED
HEREEBEICTier 2TERAITARENBZA T DOIFTT,

SONIR AT UTIN, CHELMN8IHYFET. TANLT U FATUIZDOVNTH8DIHEIDITTY, &
LLDEBEIERTTHA., CHELIZDONTELSEDTer 1FIZCDODWVWTEZ TS OHITTT, ThhToxCast, TR
fOFUNEIZEAMNSDTWEEE, #FLT, CAIZDOVWTETier 1ORABEZ2T5EHICHAVLVLONEESIZHYFE
T, IRMATURER, FIVRBRR DI UDTVvEABHYFET L. BEICK > TIEFERRHER.
invivot HYFET, EEXKADLD,

Ffz. EREAR, IR bOFUZRBRET O RFOTUZBRAAZATVEEFTA, CELZFRANT, D1
2B ZTier 1ITRAICANTOLSDZDVWTOEEIBRZZFT5 2 ENTREE B Y ET,

CHELTHRELERIERY FHA, ToxCastEExpoCastDEITI A, CHIINSARIL—Ty FDO X axx
TADABDIWVIEYN—RTKR TN B L SI1ZHEY EFF, ToxCastT—2H 5., BEIFUMEEIZL Y FTH,
hZEREITEDCin vivodmgiE L LIZKgLANILD XK BEFEURFTET, THBITDNTIE, SAPOEEN
2014FED 7 AIZIThNE LTz, FIFRADRETY ., B L TIX, 12BDBHRICCALDEN->TWCHDT
ER

Thh bt 53—, information.govhiHY £, CHELIZDVWT7 ADREICEVLWTORBENAA-DTLNSDT
TH, TNITOVTRESHDOEEDN—FREIC. EQLS3LGLDAHEN) VI ESRLLEVWERVEY,

=ZIZIEY EFTH, ExpoCastTd, COIT I FITE., £RERECTBICEHALT. ChElEaETHATVEET,
ToxCast& ExpoCast##AEHE T T EIZE 2T, N M RL—TY rD XL aAXTRT40EBELEL
THE-STWNK 7TO—FZERELTNET, THELHIIRLICEREL. WHhRRSHEXREOO—R)L—TF v +IC
e EREZETEEZERLTLSADIFTTIEHY FEA, & LAEDSP Tier 20 T—2 AL -EEH
793')X’]quﬁﬁ'@&)é&B%ib‘f:fﬁ%f:b\&ub‘i?



Integrated Bioactivity
;:' . ot Ex PAsUEC Rankin & :
. ‘ (IBER) Method

NHANES Chemcals
L‘ o

Bioactivity
ToxCast

~

Exposure '
ExpoCast

Integrated Bioactivity
Exposure Ranking
(IBER)

Prioritization

ooooo

Screening

EDSP Tier 2 Assays

E,l
g
3
]
9
=

EXTEND2010 anuary 15, 2014 Slide 6 of 34

IBER (BiEMIEMEHEIECES V¥ J) T, ThE5EToxCastZ ALV E
D, TNHLNEFSEEGEBRLTVWEETT, NMRAIL—TY FOTKOT—42 %
AT, ZFLTENESE(XExpoCasth 5L BIFHAASTL 5, TD
#R. BERZ VX UIDNEFATOEET, CDIBERZ VXV, SEFEMEY
FEHERFCES VOFUOTICOVTTIN, CHELTEBEIEMAEZMITHEZ1TTIER
. BEIZE>TIX, ToxCastDT—R2%##HI-ELET., CHIFELLHZWNEWNS &
LPHYBAET, CNIdTer 17 vE4(4 T, £LT. £DLTTier 2OAER
[CEMmLET,

FHIFELBFELLELEN, WoETTA, CHITHRRDWREDHEEERANSH S
MEIMITDLNTTier 1ITHTWLL, TDLET, EDTier 2DFHAEEFFE > TLVL
RELDOMN, TLT, EDELEYEZHRBRORMRETRENEEZLHZLEMNT
=2EJ, Ihdin vivoDIKIRTT . Tier 2OHERICDOVT., FALGKRRTH- 1=
N, SHORROD—BRRICEHEZLE-VERNVET,



ER Methodological Approach

= Use computational tools to model
ER bioactivity — focus on agonism . =

* 16 ToxCast assays relevant to agonist
pathway :

* Model AUC for R1 (agonist) and R2
(antagonist) activities

= Prioritize chemicals in EDSP
universe for ER agonist bioactivity

Probability
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Scientific Confidence Needed
To Use [Any] New Assay

= Are reference chemicals that include a range
of structures and potencies accurately
detected?

* |n vitro reference chemicals

* |n vivo reference chemicals

= How well do new methods compare with
current methods?

* ToxCast versus Tier 1 results
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Scientific Confidence: ER Reference Chemicals

1
ELMYZON 28
[#TrueNeg  JH
[#FalsePos |V

# False Neg 4

= Excellent performance
of ER AUC scores
against in vitro

reference chemicals ELS— o
]

[ specificity [y

= Excellent performance mErrc——

[#TruePos Bl

of ER AUC scores e Neg z =
against in vivo # Falsa Neg 1
PPV 0.87 | P o e
i 0.92 s Fosave,
reference chemicals  EE 0 | .

Sensitivity 0.97 %
Specificity 0.92 )

Rank Order (AUC)
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Figure 2.16; Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://lwww.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
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AR Methodological Approach

= Use computational tools to model
AR bioactivity — focus on i
antagonism
* 6 ToxCast assays relevant to
antagonist pathway

* Model AUC for R1 (agonist) and R2 e
(antagonist) activities

= Prioritize chemicals in EDSP
universe for AR antagonist
bioactivity

Score
06

Receptor
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Scientific Confidence Needed
To Use [Any] New Assay

= Are reference chemicals that include a range
of structures and potencies accurately
detected?
* In vitro reference chemicals
* In vivo reference chemicals

= How well do new methods compare with
current methods?

* ToxCast versus Tier 1 results
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Scientific Confidence: Reference Chemicals
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* AR Antagonist Bioactivity
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Figure 3.5; Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
EXTEND2010 anuary 15, 2014

ZLTURRMI, YR F2ZHATHET &, EFWEOPICLLERMENEYESE
DIDELEHYET, CNIFARODT7 A I=_XALICEALTTY, YA M2IZEL
T, DIDGEEYELAGVTIA, COLEVEOBERAZATHET
. FYBVVREDT7 A MEMEHEDIDOLHY FET ., TENEEEIRE
DEYyTIZLTWI S EBVET,

14



Integrated Bioactivity———

. -... Exposure Ranking [ ‘i
. o F (IBER) Method | %

(Chemical Rark by One-Sided Upper 55% Credible Lim in Total Demogiaphic

@

Expose

Yoo - T

Exposure
ExpoCast

Integrated Bioactivity
Exposure Ranking
(IBER)

Prioritization

Some or All
EDSP Tier 1 Assays

Screening

Some or All
EDSP Tier 2 Assays

Testing

o

EXTEND2010

January 15, 2014 Slide 15 of 34

TlE. TOHEARZETYT, SEMEYMEEECES XY (BER) OFET
T H. ToxCastDEWFEHETT, ZL T, FCEMBEE LS ET, ThiF
ExpoCastZfELVET,



Dradirtinnc £A
ufjl' L@r‘ﬂfﬂn‘@‘ﬂ“ g

NHANES Chemicals
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* ExpoCast is an initiative to develop the necessary approaches and tools for rapidly
predicting exposure for thousands of chemicals (Cohen-Hubal, et al., 2010)

» Chemicals currently monitored by NHANES are distributed throughout the predictions
* Chemicals with the first and ninth highest 95% limit are monitored by NHANES

* New High Throughput Methods To Estimate Chemical Exposure (July 2014)
* http://www.regulations.gov (Search under EPA docket number: EPA-HQ-OPP-2014-0331)
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High Throughput Toxicokinetics (HTTK)

Plasma
binding

Metabolic
Clearance

* In vitro plasma protein binding and metabolic clearance assays allow
approximations of key toxicokinetic physiological processes to be calculated

* Incorporation of this in vitro data into a physiologically based toxicokinetic
(PBTK) model allows conversion from bioactivity concentration (uM) to
bioactive administered dose (mg/kg/day)

* HTTK data can be applied to perform in vitro-in vivo extrapolation (IVIVE) or
“reverse dosimetry” which can approximately convert in vitro HTS results to
daily doses needed to produce similar levels in a human.

New High Throughput Methods To Estimate Chemical Exposure (July 2014)
http://www.regulations.gov (Search under EPA docket number: EPA-HQ-OPP-2014-0331)
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FEoaxcT49 R, HTTKTI A, Thidin viroTOMBEABRESZTE
BREELTWET, ZLTinvitrodT—2 WS DI, £BFITEDLV- M+
aAXRT 4R (PBTK) ETIVICHAAAT, y(MOEYEEEEZEME
HHAE (mgkg/B) [CEMT HIEMNAEEIZHEY EFT, ExpoCastDFRITY
N, CINTERLERTSEIENTEET,

HTTK®OT—4 (&, in vitro-in vivoEI D& (IVIVE) PHTSO#ER%*E ~FD—H
BAEICKEMNIERTZETES, 2FY., FRIVAN)—] 2FEHT S
CEMNTIRETY, BEET—2IZEAL TIX. http://www.regulation.gov CT#& % L T
WE=EITRIEERNET,
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Translation from in vitro to steady-state oral equivalent doses allow greater
discrimination between effective chemical potencies
Wetmore et al. (2012)

Figure 1.2; Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)

EREDToxCastDT—4 TI, AC50fEIF50% D FEMEERLTEHY., inviro®RAA7
TUMBREEIZCHRYET, invircRO7ZEERERAEICEBRT L L. ELEWED
Eh@zZzEYIE-o&EY EEBRIT A ENTREICKEY FI, $8,0000HMED
ToxCast. ACSOED#ERZLEHT DL, CH5VV2=T—2DHFDKELZLOM S,

FYEBHAETCTOEELABRDOONET., CHEBEICRALVWKSIZH-TWADT
T, LML, CORREBEL. WebH A FTITEWVEECEF-STYERZBAMNER
L\ia_o

CDEHRIEZ. 2014F12BOET7 - LEA—DINRILTEREINELEDTT, 20O
77O0—FIZEALTERLZERNSHY F9 ., Wetmore (2012) Tl E ~IE L E1E#R
[ZHYFETHA, N RIL—Tv b, HTTK., FLTToxCastDRAaA7HhHYET, ¥
nh 5Wetmore (2013) TIESw FTRIL7Z7I7O—FZE-2TWWET, ifzs
2014FEDWetmoreia X HHY EL T, EOHFBE. AEREWVWSI LS LEXEZ[FE-T
WEITH, BIZELTIERLIZAEVET, CALEELADT7ITO—FHLES VS
DIEDMEWVNS ZEERTT—RERYET,
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Integrated Bioactivity Exposure
Relationship (IBER)

mg/kg BW/day

— 4444
4 44 1<

High Priority Medium Priority Low Priority No Priority

-In Vitro assays - Bioactivity Concentration

-Use in vitro toxicokinetics - Convert to Bioactivity Dose

-Compare with modeled Exposure

Section 6, p. 92; Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)

IBER., £MEM LXK BLOREETIN, £EYEREZ—BH-YDRKEST:
DITRELTWET, CRENARL—T Y rD XX RTo O REFES
TEBRTDHILICEH>TIEFLKEFRZLTVEYS, —HELZYKELHYD
mg/kg/dayTHLTWET ., £EMEEHEREEN 6 FUEMNoF=HE. T bB(EL
BELYLEMIERE. BEFLELAEPANBER T RELEMETHLENS
FIBFICHYET, LHAL., EMEELEIECENEENICEL>TLBIFE. A
DEHEERT AIUEENHY FTDT, BREIBEHAIASHEYHBODLEN
HHEWSIITET, WINFEYRIVE@ICDHEN>TWK ZEIZHEYET, in

VitrosER TlE. £MFHEEE. FL TinvitroD X xR T4 XAZFAL T,

EMEERE~NDERZRBELTLET,

CHhLIZREBEYA FAE-TULET, 204F12ADET7 - LE2—DQ/IRILD
WebH A ~TT,
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Objectives: IBER

= Before using the IBER approach in the EDSP
framework, EPA is reviewing the scientific
strengths and limitations of the approach

1. Prioritize chemicals for further EDSP screening and
testing based on rank of ER bioactivity and estimated
exposure

2. Prioritize chemicals for further EDSP screening and
testing based on rank of AR bioactivity and estimated
exposure

IBERDBEMITY, IBERVDEDSPO#ZMEAICHWTHAINBIHENIZIE, BHEMET
BEERRICODDVTORENSINTWLWEEATLE, LML, EREYEM. #
FIECEBIZEBS VXU TIZETDNTEDSPR Y ) — =08 HBWNIEREBRDEN
FHHETHEICTEHT, IEEMEEXEBENICIERMAFTIZENTETS LIS
To=bHl+Td,

Thns, 7RO 04%YEE. #HEITCEDS VXV JIZE DV TEDSP
ROY—Z VG 0EHBOEREHET S LIZE-T, THEEMEDELIE
A EBEEINDELSICH-2I=2ELNS T ETT,
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Compare Bioactivity and Exposure Output:
“Integrated Bioactivity Exposure Ranking (IBER)”

7] All ToxCast
Bioactivity
— Oral Dose
Estimates
(mg/kg/day)

Exposure
L Estimates

(mg/kg/day)

Bioactivity Exposure Comparison

Chemicals

EXTEND2010 anuary 15, 2014

NN ESOLO>THEINTWLENTI A, ToxCastd £ M ;ETE Zmg/kg/day D #E
EROAEICHRELET., EEYMED YR ML IELICHEINTULET A,
CCIEFBEBENLLLBELDT, ES50SEEYMELOMY FEHAN, BEBRES
KLTBETRTOEEMELNLKRZDELIICHYET, IEKEDHEEL
TlE. EYEHOHEROAENE INFET, TAOINEBEIBROSVMIEIC
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22



Compare Bioactivity and Exposure Output:
“Integrated Bioactivity Exposure Ranking (IBER)”

All ToxCast
Bioactivity
— Oral Dose

Estimates
(mg/kg/day)

Exposure
L Estimates
(mg/kg/day)

Bioactivity Exposure Comparison

Chemicals
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ER IBER Examples

Pyridaben 2-Phenylphenol Cyproconazole Vinclozolin Dimethyl phthalate
ER = 4.09X10"° ER=0.12 ER=2.26 ER=39.7 ER=0
EC= 8.15x10°¢ EC = 6.96X10"* EC=17X 10 EC=4.95 X 10°® EC=4.96 X 103

4441
17 4 4

Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
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Figure 6. 5h Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
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ttp://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
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Appendix 3: Supplementary Data

XTI I : Appendix 3_Supplementary Datasx - Excel 72 @B - B8
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER Browne, Patience ~
% -k i = o o e ) .
$ Calibri “n A A o - EwepTed General - | 7] 7] Bx (] ZAuwsm - A i
Em -~ ” » = = = [g]Fill~ Z¥
Paste B I U- Rt L m== = § -0 nal Formatas Cell Insert Delete Format Sort & Find &
- ¥ - A-(===& Formatting~ Table~ Stylesw = - - & Clear~ Filter = Select =
Clipboard & Font i Number I Styles Cells Editing
Jj10 A 0.0522
A B C D E F G H 1 J K L M N o P Q R S
w z @ =Y (5] 5] c 5] ] c ® = = [ 3 3 e =
8 g H gl % 2| 2 E 2 =2 3 2 g £ 3 @ a 4 g
8 3 2 3 9 B @ g B 9 g 4 g g 8 5 z 5 5
2 € T P-4 € € < & 2 = =1 w < . <
g s & 3 § § 3 g %
e 1) ® o W ® k] E s b 38 @ &
-] 2 2 3 2 2 T 3 - % 7
& g 3 @ £ 3 2 2 2 z z
< a = < & a 2 5 -3 S
= o «< o = = w B
w < < u < = ]
Z 2 & c
= 5 <
o g &
2 i
1 i ¥ v v B 3 Z .
23 C104405 104-40-5 4-Nonylphenol 0.109 0 1.069472 0 0 1000000 7.16€-05 very weak
95 |C1307179¢13071-79-9 Terbufos \d 0.064 0 3.849912 0 0 1000000 5.09€-06
254/ C333415 | 333-41-5 Diazinon 1 0.044 0 1.435665 0 0 1000000 7.285496 0.197058 1000000 5.1E-06 38615.26 1000000
289 C50282 | 50-28-2 17beta-Estradiol 1.01 0 3.09e-07 0.785 0.06 3.01E-05 1.024212 3.01E-07 2.94E-05 4.45E-06 0.067728 6.614861 strong SA
304/C5153253 |5153-25-3 2-Ethylhexylparaben 0.513 0.006 0.007727 0 0 1000000 1.27e-05
312|C521186 |521-18-6 Salpha-Dihydrotestosterone 0.502 0 0.030143 1.06 0 9.086-08 0.46118 0.065361 1.97E-07 1.49E-05 4372.936 0.013169 weak inactive AC
449/ C80057 | 80-05-7 Bisphenol A 0.655 0 0.048664 0 0.136 0.766777 0.356629 0.136454 2.15007 0.002193 62.22238 9$80.4187 weak inactive AN
476/ C8485215284852-15-3 4-Nonylphenol, branched 0.595 0 0.005598 0.023 0.0341 0.391754 0.001123
537
538
539
Appendix 3; Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
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Advantages of IBER

= Models will continue to be revised and
improved as more data are available
* Provides predictions for thousands of chemicals

= Allows resources to be focused on chemicals
more likely to have endocrine effects

* List 1 chemicals have limited estrogen and/or
androgen receptor-mediated bioactivity

* Prioritizes chemicals based on bioactivity and
exposure

IBERDFRATYEMN, T—2DEMICHESTETILMNEICRRENTOWCATY,
ATFLDELEYMEICEHTHIFENRERRIMNLSDT, HEOBURK. I4Hb
Tier 1FHERE Y HEHMNIZSLMEEYERICHEY T,

ZLT. ADBR~NDEEZEHT SN YSIMEEYEICRYAL &
hfgﬁ‘él:?’;i YETL. EYEEREECBITE DO BEIBRIM (A FTREIZ Y
EJERS
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Tier 2 Test Methods

= Rat: Two-generation rat reproduction test (OECD TG 416) e oo
* Rat: Extended F1-Generation (OECD TG 443) — validated ™

* Bird: determine long-term effects of maternal transfer and in
ovo exposure — Japanese Quail

= Frog: characterize perturbations of normal development and
growth — Xenopus laevis

= Fish: Medaka Extended One-generation Reproduction Test
(MEOGRT) (Referred to as MMT in current OECD draft TG)

=& Tier 25 AEZRFEIZDODWTTETA., COZDODHEBRAEIZDOLTIE, BX
DEABRBOEREITWELZ, THIFXAITIIL, FIVAYAHAIIL, AFEETIEA
FHOME—HREERBRTO TWETHA, BENTYysarr eSS
& T, EPAT., OECDTHNTY YOI FEZF U ERBELTVWET, ThhiBE
iﬁ;a‘h‘k NEF=ZARUHXST, RADIECEICKZRPZEDHEEZL TL
*7,



* Chemical reactivity
+ Chemical category

>
v

Application of AOP Concept

Adverse Outcome Pathways (AOPs) Concept

Structure Activity
Relationships

[
profiles

= Receptor
* DNA
* Protein
interactions

Population
Studies/Models

Population

Greater
mechanistic
understanding

EXTEND2010

Greater relevance
for humans and
wildlife
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HTS
in vitro
Study Type in Silico Tier 1 Tier 2
@ 1~
o0 o| | 2 Q
- c 0 c o o =
. = 82| 2| 8| 8| S| E| 2| 5|83 3
Endpoint gl €| £l =| | 8| 5| 8| | S| | @] =
ol 8| 8| w| 5| 28| 8| 5|¥| & u|l |
| e S| °o| @| & al 27
= <| 3| 5 P
“ e
Physicochemical X | x
ER binding x | x | x
ER activation X X X
DNA Binding X | x
Cell proliferation X
Protein production X X X X X
Biochemistry X X | x | x X
Steroidogenesis X X X
Organ weight x | December 2014 X | x [ x X X
Histopathology X | x| x| x| x| x
Onset of Puberty X X | x X .
= Organisms
Estrous Cyclicity X X |
Fertility/Fecundity X | x | x| x X .
I
Development 2015 X Xx | x| x x | x | Fopukstion |
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HTS in
vitro & In
Study Type Silico Tier 1 Tier 2
-
i 4
w £
o 1] @ Q Q
o =
« B §| &| 8| B| E| | | B| 5| =
Endpoint sl S| £ E| €| 2| 2| 5| § 2l €| 3
9 2| =| 2| 8| 5| & ¢| x| | 3
< < Q = = -
B ©
L -3
Physicochemical X X Toxicant
AR bindin X X X
2 g. Molecular
AR activation X X Interactions
DNA Binding X X
Biochemistry X X X X X X
Steroidogenesis X X X
Organ weight X X X X X X
Histopathology X X X X X X
Onset of Puberty X X X X .
Organism
2° Sex characteristics X X X
Fertility/Fecundity X X X X X Papulation
Development 2015 X X X X X X
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Thyroid Adverse Outcome Pathway

HTS in vitro & In

EXTEND2010

January 15, 2014

Study Type Silico Tier 1! Tier 22
|_
o
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L o -4 3 7] b < L Pa) ]
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T
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Physicochemical X Toxicant
L Molecular Interactions
TR activation X
Biochemistry X X X X
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Metamorphosis X X Organism
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Current Status of EPA Prioritization, Screening & Testing

= 52 List 1 chemicals with complete Tier 1 datasets undergoing weight-of-evidence
determination of endocrine bioactivity, possible Tier 2 testing

= 107 List 2 chemicals being prioritized for EDSP screening using high throughput and
computational methods

= EDSP universe of chemicals being prioritized for EDSP screening using high
throughput and computational methods

* Interlaboratory validation of Tier 2 tests is complete and 890 guidelines are available
for public comment

= FIFRA Scientific Advisory Panel peer reviews
* Prioritizing the Universe of Endocrine Disruptor Screening Program (EDSP) Chemicals Using
Computational Toxicology Tools (January 2013)

— http://www.regulations.gov_(Search under EPA docket number: EPA-HQ-OPP-2012-0818)

* Endocrine Disruptor Screening Program (EDSP) Tier 2 Ecotoxicity Tests (June 2013)
— http://www.regulations.gov (Search under EPA docket number:EPA-HQ-OPP-2013-0182)

*  Weight-of-Evidence: Evaluating Results of EDSP Tier 1 Screening (July 2013)
— http://www.regulations.gov (Search under EPA docket number: EPA-HQ-OPP-2013-0230)

* New High Throughput Methods To Estimate Chemical Exposure (July 2014)
—  http://www.regulations.gov (Search under EPA docket number: EPA-HQ-OPP-2014-0331)

* Endocrine Activity and Exposure-based Prioritization and Screening (December 2014)
—  http://www.regulations.gov (Search under EPA docket ID: EPA-HQ-OPP-2014-0614)
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Thank you!
(Domo arigato!)

E5bHYBES

Collaborators
= US EPA/OCSPP/Office of Science Coordination and Policy
= US EPA/ORD/National Center for Computational Toxicology
= National Toxicology Program/NICEATM

Dr. Scott G. Lynn
lynn.scott@epa.gov
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