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o Past
> ToxCast Phase |
> Analytical QC
> Building a chemical registry and sample tracking system
> Tox21 (& ToxCast Phase Il) Nomination Process

o Present
> Status of EPA nominations, procurements

> Analytical QC contract for Tox21 (& ToxCast Phase II)

o Future
> Linkage of chemical registry to assay results
> Building a cheminformatics analysis capability
» Finalize & publish Tox21 chemical libraries

Office of Research and Development
National Center for Computational Toxicology
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United States
Environmental Protection
Agency

oxCast Phase | Chemicals

90,000
AN
10000041 11,000 A ToxCast_320
P A
. B RIS
s | ETRI % Many well
"""""" B Pesticide Actives |, characterized
1000- [ pesticide Actives
O CCL 1&2 )
M Pesticide Inerts
100- 0 HPV Few well
0 MPV Current > characterized
10- M MPV Historical
[ TSCA Inventory | )

1_

Data Collection

- Office of Research and Development
National Center for Computational Toxicology
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wEPA Chemical Classes in

United States

wEETTT ToxCast_320 (Phase ) e —

AMIDE

ESTER

ETHER

PYRIDINE
FLUORINE
CARBOXYLIC ACID
PHENOXY
KETONE

TRIAZINE
CARBAMATE
PHOSPHOROTHIOATE
PYRIMIDINE
BENZENE
ORGANOCHLORINE
AMINE
PYRETHROID
SULFONYLUREA
TRIAZOLE

UREA

IMIDAZOLE
NITRILE

ALCOHOL

CYCLO
PHOSPHORODITHIOATE
THIOCARBAMATE
ANILINE
THIAZOLE
DINITROANILINE
OXAZOLE
PHOSPHATE

IMINE

NITRO

PHENOL
PHTHALIMIDE
PYRAZOLE 3
SULFONAMIDE

@ 309 Unique Structures
& Replicates for QC

@ 291 Pesticide Actives
@ 9 Industrial Chemicals Misc (<4 members)
@ 13 Parent/Metabolite
pairs

@ 56/73 Proposed Tier 1
Endocrine Disruption
Screening Program

@ 14 High Production
Volume Chemicals
@ 11 HPV Challenge

- Office of Research and Development
National Center for Computational Toxicology
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<EPA Chemical Diversity/Coverage

United States
Environmental Protection
Agency

Pesticidal Actives

ACTO R (8000) Pesticidal Inerts
HPVs and MPVs
ToxCast (320)

LogP(o/w) CCL and Il

IRIS
Toxics Release Inventory

@ Good 2
representation of 1
compounds across :
property space

@ Few compounds :
with extreme
property values

)\3._ topological polar

2 y i
/ . surface area
1

2
3

% halogen

- Office of Research and Development
National Center for Computational Toxicology
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wEPA .
e o1 OXCASE Phase | Analytical QC

Agency

Initial solution plates analyzed subsequent to assay data generation

@ PC/HPLC/UPLC automated methods used to test purity of samples

o Additional review of results against reference spectra; follow-up with GC-MS

o Results were able to confirm parent ion peak and >80% purity for
85% of Phase | solution samples

@ Some problems in stability observed for a class of compounds
(sulfurons) with generally low in vivo and in vitro activity

o Proposed summary QC score:
> PASS, Undetermined, FAIL

@ Plan to publish chemical file with summary QC
scores to inform use of corresponding assay results

- Office of Research and Development 5
National Center for Computational Toxicology
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wEPA ACToR: Aggregated Computational

United States
Environmental Protection

Toxicity Re

Chemical
Sample
Tracking

Workflow

In Vitro
Data Analysis
Workflow

Statistical
Analysis
Workflow

DSSTox
Chemical
Identity

ToxRefDB

Chemical
Structure

Generic

Assa
y Chemical

Definitions

Chemical
Properties

Diseases

- Office of Research and Development 6
National Center for Computational Toxicology
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ToxCast/Tox21 Chemical Registry

External Resources

Str g

o DSSTox

DSSTox e

Chemical structure - CID -
Substance details - SID
Project inventory record - RID

ChemSpider
EPA ACToR

Past | Present | Future



ToxCast/Tox21 Chemical Reqistry

DSSTox prne

oH ©
gut
/ng\'\sNHﬁ\ ’
- A .

Chemical structure - CID -
Substance details - SID
Project inventory record - RID

CID Table

“““““

RUCTURE MoleculariWeight
RUCTURE_ChemicalType
RUCTURE_Testedform_DefinedCrganic
RUCTURE ChemicalMame_ILEAC
RUCTURE_SMILES

RUCTURE Farent SMILES

(155 To CID_Parent

ToxCast
TOXRefDB | peacomens.totes.cio

ETRUCTURE _InChiS
ETRUCTURE InChikey

Analog
Searching

External Resources

AIM Structure-based Data Mining

DSSTox PubChem
ChemSpider
EPA ACToR

o —

Q
<
S
~

Master_RID_PubCham_Note

RleName_# &&a
Hle_ 10 Fleiarme s & &

Fource_ChamicalName
racking_RID
Fample_Details

Y SAR Modeling

RID Table

Past | Present | Future

SID Table

aster_GanericsID

1

a'DS‘S-Tl:-r Gemearic_SI1D
[TestSubstance_ChemmicalMame
TestSunstance_CASEN
[TestSubstance_CASEN_Unformatted
[TestSubstance_Description
Chemnicalbiote

EPs_PC_Code
CGE_Pubchemn SIDNTPHTS
CASEN_CtherDesivatives
[Ceveloprment Notes GSID
ETRUCTURE_Shown
Fubstance_modify_yyymnirmdd




ToxCast/Tox21 Chemical Registry

NZ "N

NN

ZSNH SN NH,
7

DSSTox vy
Chemical structure - CID )(@ O:‘L

Substance details - SID

Project inventory record - RID

DSSTox RID
Bottle ID (- COA ID)
Solution ID (= QC ID)

Tox21 Sample Tracking Database

Past | Present | Future



ToxCast/Tox21 Chemical Reqistry

DSSTox

Chemical structure - CID
Substance details - SID
Project inventory record -

estautetance_Chernicaliame
urce_ChemicalMame
estSubstance CASRN
estSubstance_Formula
estSubstance_Molecularieight

RITY_PERCEMT (LOUVZL14_MUBCZ)
RITY_PERCEMT (LCELS MUK
RITY _PERCENMT (LCELS LBLCE)
RITY _PERCENT (LOUV214_UPLE)

estiubstance_Moleculzriveight
estSubstance_35mi_20m_DSSTox

Past | Present | Future

D/

Test Sample:

DSSTox RID

Bottle ID (= COA ID)

Solution ID (= QC ID)

Tox21 Sample Tracking Database




ToxCast/Tox21 Chemical Registry
o

%/N‘ Jl\NH
c | X
Yy ACToR/ToxMiner
DSSTox ANy Ve > DSSTox RID Assay name
Chemical structure - CID X© O\A Assay details
Assay outcome

Solution ID
A Plate ID
Plate Address ID

Substance details - SID
Project inventory record - RLD

—> DSSTox RID
Bottle ID (> COAID) VY
Solution ID (= QC ID)

Tox21 Sample Tracking Database
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SEPA  ToxCast/Tox21 Chemical Landscape

Environmental Protection
Agency

ToxCast Phase | |

Tox21\

ToxCast Phase Il

b S

- Office of Research and Development 12
National Center for Computational Toxicology
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SEPA  ToxCast/Tox21 Chemical Landscape

Environmental Protection
Agency

ToxCast Phase | |

Tox21\

ToxCast Phase Il

>500 | . | - I
309 ~1000 # Chemicals 10,000
EPA/NTP EPA/NCGC
Overlap: Overlap:
843/2684 268/2076

- Office of Research and Development »NTP & NCGC Overlaps for Phase ” . 13
National Center for Computational Toxicology »Need to weigh cost/benefits of additional overlap
Past | Present | Future



“EPA EPA ToxCast/Tox21 Chemical Nominations

Environmental Protection
Agency

100000 - s
10000_ ACTOR T M RIS
e il TR EPA Program Offices (OW, OPP, OPPT)
1000+ e (I OECD/ EU collaborators
o I Pesticide Inerts Industry collaborators (Pfizer, L'Oreal, Glaxo)
[ HPV EPA NCCT Projects
10+ [ MPV Current | 5
[ MPV Histori
B [ TSCA inveriory R
Data Collection
CAS + Structures CAS + Chemical Names
HPV, MPV Substances Toxics Substances Control Act Endocrine disruptors
Water contaminants In vivo data availability (EPA, NTP) e e A
Pesticide actives Pesticide inerts Industrial chemicals
EPA Tox21/ToxCast Phase Il Chemical Nominations (over 100 lists)
- Office of Research and Development 14
National Center for Computational Toxicology
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EPA ToxCast/Tox21 Chemical Procurement

HPV, MPV Substances Toxics Substances Control Act Endocrine disruptors
Water contaminants In vivo data availability (EPA, NTP)
Pesticide actives Pesticide inerts Industrial chemicals

R O I R I R A I R I R R R R R R A AR A ——

EPA Tox21/ToxCast Phase Il Chemical Nominations (over 100 lists) it

Antimicrobials

l l l l ~19,000 compounds L L o
InsoIL_JbIe (est. LogP)

Volatiles (est. VP)
Candidates for procurement |~7 000 compounds x‘/ Inorganics

l Explosive
l l Unable to procure Reactive
TOO expensive W

Able to purchase ~3 4,000 compounds

l l :> Unable to solubilize
i 0
Able to solubilize | ~ 98% compounds in DMSO (est. 2%)
It Phitsio (3xplates)
l (~700 + 309) ToxCast Phase Il testing
Tox21 >500 ToxCast assays

>50 NCGC assays

13
Past | Present | Future



EPA ToxCast/Tox21 Chemical Procurement

HPV, MPV Substances Toxics Substances Control Act Endocrine disruptors
Water contaminants In vivo data availability (EPA, NTP)
Pesticide actives Pesticide inerts Industrial chemicals

R O I R I R A I R I R R R R R R A AR A

EPA Tox21/ToxCast Phase Il Chemical Nominations (over 100 lists)

Antimicrobials

Complex mixtures
lll-defined substances

l l l l ~19,000 compounds L L :\lo Sltrgfttzret .
nsoluble (est. Log
\_| . Volatiles (est. VP)
Candidates for procurement | ~7.000 compounds “ Inorganics

Explosive

l l Unable to procure Reactive
_~ Too expensive W

Able to purchase ~3 4,000 compounds

{4

EPA Tox21/ToxCast Phase Il Chemical Nominations

|l'

» 500-1000 chemical slots left
» Revisit lists to determine highest priority chemicals not yet procured

» Try harder to procure larger number of these
14
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<EPA

United States
Environmental Protection
Agency

Antimicrobials_359

Procurement status of priority EPA

Antimicrobials

Chemical Contaminant List

CCL3_102
Total 102 % of total
Pass Phys Chem &7 BE%
Requested 45 44%
# on NTP Plates &3] B5%
# on ToxCast_309 26 25%
o,
#Procured 41 40% 91% of requested

were procured

|ISts

Preliminary Chemical Contaminant List
PCCL_528

Total 528 % oftotal
Pass Phys Chem 352 67 %
Requested 346 B5%
# on NTP Plates 410 7%
# ToxCast_309 73 14%
o,
#Procured 235 459, O 7 of requested were

procured

Total 359 % of total
Pass Phys Chem 191 53%
Requested 106 02%
# on NTP Plates 126 35%
# on ToxCast_309 33 9%
#Procured 113 319 0% ofrequested
were procured
SRETE [ HPV Challenge
Total 399 % of total
Pass Phys Chem 195 49%
Requested 255 64%
# on NTP Plates 253 6E6%
# on ToxCast_309 4 1%
. 44% of requested
ZProcured 113 28% were procured
D S Pesticide Inerts
Total 3836 % of total
Pass Phys Chem 519 14%
Requested 512 13%
# on NTP Plates 395 10%
# on ToxCast_30% 50 1%
43% of ted
#ZProcured 222 6% o I FEE e

were procured

- Office of Research and Development
National Center for Computational Toxicology

Past | Present | Future

Green Chemistry

DfE_183
Total 183 % of total
Pass Phys Chem 105 a7 %
Requested 132 72%
# on NTP Plates 115 B3%
# on ToxCast_309 4 2%
44% of ted
#Procured 58 32% o Ot regliests

were procured

» 14-67% of totals pass PhysChem filters

» Most of those were requested
» 43-91% of requested were procured

17



EPA ToxCast/Tox21 Chemical Procurement

Tox21 Duplicates
Positive controls
EPA Tox21/ToxCast Phase Il Chemical Nominations ), ' + FDACDER/CFSAN

vLiver
~19,000+ compounds VEmbryo
FDA GRAS ...

Relax filters for highest priority lists I

~6500 compounds

Complex mixtures

| ;N
l l ¥‘ __— lll-defined substances

Inorganics
Polymers

Which are not yet procured? |~5000 compounds Eliminate LogP filter

/ / /
Submit for procurement |~5000 compounds

lg\ Expand sources

/ Ease cost restrictions
Extra efforts to procure

» Approx 40% of 5000 were already requested, unsuccessful at procuring
» Remaining 60% have not been requested previously

» Prior procurement success rate ~40%; estimate 1200-1500 additional chemicals

16
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Priority 1 Overlap Table
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o o = a = 2 = = w w =T =
[ [ & a e = 5 = E E o pr ] 2
w = w0 = - E’ = (=] W -9
= ] = = 5] o
w = T L
& = =
2 |Tox21_50022_0 20-02-2 Dexamethazone 1 1 0 u} 1 u} u] 0 1 1 1 0 u} u} u} 1
3 |Tox21_56531_0 26-33-1 Diettylztilbestral (DES) 1 1 i} u} 1 u} ] 0 0 1 1 i} u} u} u} 4
4 |Tox21_50282_0 20-25-2 Estraciol 178 1 1 i} u} 1 u} ] 0 0 1 1 i} u} u} u} 4
5 |[Tox2i_57&30_0 57-83-0 Progesterone 1 1 i} u} 1 u} ] 0 0 1 1 i} u} u} u} 4
6 |Tox21_302734_0 302-79-4 Altrans retinoic acid 1 1 0 u} u} u} ] 0 1 1 0 0 u} u} u} 3
7 |Tox21_99661_0 99-E6-1 Walproate (Walaroic acid) 1 1 0 u} u} 1 ] 0 1 0 0 0 u} u} u} 3
8 [Tox21_13311847_0 13311-54-7 Flutamide 1 1 1] 1] 1] 1] u] ] ] 1 1 1] 1] 1] 1] 3
9 |Tox21_B37070_0 E37-07-0 Clafikrate 1 1 0 u} u} u} u] 1 0 1 0 0 u} u} u} 3
10 Tox21_9v322877_0  97322-87-7 Trogltazone 1 1 0 u} u} u} u] 1 0 1 0 0 u} u} u} 3
11 Tox21_427510_0 427-51-0 Cyproterone acetate 1 1 i} u} u} u} ] 0 0 1 1 i} u} u} u} 3
12 [Tox21_54965241_0 54965-24-1 Tamoxifen citrate 0 1 i} u} u} u} ] 0 0 1 1 i} u} u} u} 3
13 |Tox21_434071_0 434-07-1 Croymetholone 1 1 i} u} 1 u} ] 0 0 0 1 i} u} u} u} 3
14 |Tox21_51525_0 51-52-5 Progreytthiouracil 1 1 0 u} 1 u} ] 0 0 0 1 0 u} u} u} 3
15 |Tox21_446720_0 445-72-0 Geniztein 1 1 0 u} 1 u} ] 0 0 0 1 0 u} u} u} 3
16 |Tox21_98953_0 98-95-3 Mitrabenzene 1 1 1] 1] 1 1 u] ] ] ] 1] 1] 1] 1] 1] 3
17 |Tox21_58220_0 58-22-0 Testosterone and itz esters 1 1 1] 1] 1 1] u] u] u] u] 1 1] 1] 1] 1] 3
18 [Tox21_B4865_0 E4-86-5 Colchicine 1 1 0 u} 1 1 u] 0 0 0 0 0 a} u} u} 3
19 Tox21_57556_0 o7 -959-6 Proprylene Glycol 1 0 0 a} a} a} ] 0 0 0 0 0 1 a} 1 2
20 |Tox21_25265716_0  25263-71-G Dipropylene glycol 1 1 i} a a a ] o} o} o} i} i} 1 a a 2
21 Tox21_111306_0 111-30-8 Glutaraldetyde 1 i} i} u} u} u} ] 0 0 0 i} i} 1 u} 1 2
22 |Tox21_25155300_0 25155-30-0 Diodecylbenzenesulfonic acid, Ma salt 1 1 1] 1] 1] 1] u] o] o] o] 1] 1] 1 1] 1] 2
23 |Tox21_112276_0 112-27-E Triethylene glycal 1 1 i} u} u} u} ] 0 0 0 i} i} 1 u} u} 2
24 |ToxM _2T1TEETO_0 271 7E-87-0 4-Dodecylbenzenesulfonic acid 1 1 1] i] i] i] u] ] ] ] 1] 1] 1 i] i] 2
25 |Tox21 _7758192_0 7758-19-2 Chlarite 1 0 0 u} 1 u} ] 0 0 0 0 0 1 u} u} 2
26 |Tox21_7E47145_0 7E47-14-5 Sodium chloride 1 1] 1] 1] 1] 1] u] ] ] ] 1] 1] 1 1] 1 2
27 [Tox21_26530201_0 | 26530-20-1 Cicthilimone 1 1 0 u} u} u} u] 0 0 0 0 0 1 u} u} 2
28 (Tox21_112050_0 112-05-0 Morsnoic acid 1 1 0 a} a} a} ] 0 0 0 0 0 1 a} a} 2
29 Tox21_107534963_0 107534-96-3 Tebuconszale 1 1 i} u} u} u} ] 0 0 0 i} i} 1 u} u} 2
30 (Tox21 _20018081_0  20018-09-1 Diicciamethyl 4-mmethylpbenyl sulfone 1 1 i} u} u} u} ] 0 0 0 i} i} 1 u} u} 2
31 |Tox21_142596_0 142-59-5 Makxaim 1 1 i} u} u} u} ] 0 0 0 i} i} 1 u} u} 2
32 [Tox2_126114_0 126-11-4 2-(Hydroxymetheyl)-2-nitro-1 3-propanediol 1 1 1] i] i] i] u] u] u] u] 1] 1] 1 i] i] 2
33 (Tox21_ 137426 0 137-42-8 Metham zodium 1 1 i} a a a ] o} o} o} i} i} 1 a a 2
34 Tox21_53449412_0 63449-41-2 C8-18-Alkydimethylbenzyl ammoniom chlorides 1 1 i} a a a ] o} o} o} i} i} 1 a a 2
35 (Tox21_828002_0 §25-00-2 Dimettioxane 1 1 0 u} u} u} u] 0 0 0 0 0 1 u} u} 2
36 (Tox21_5915413_0 291 5-41-3 Terbuthylazine 1 1 0 a} a} a} ] 0 0 0 0 0 1 a} a} 2
37 [Tox21_10543574_0  10543-57-4 Tetraacetylethylenediamine 1 1 0 a a u} u] 0 0 0 i} i} 1 a u} 2
17
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YEPA . .
Vi ToxCast/Tox21 Priority | Chemical Set

Agency

@ 1804 Priority 1 chemicals for EPA
Tox21/ToxCast Phase Il procurement

80%- I
@ 867 (48%) procured
70%- I
@ 937 not yet procured; of these 73% 60%- I
ass PhysChem filters
P y 50% | I
@ All 937 will be submitted for final 40%- I
round of procurement 309%- I
20%- I
10% 1 I I I
[ ]
» ToxCast Phase | EPA_ToxCast 1408 0% ™= = 77— < o o .
» Tox21 plate A EPA_ToxCast_309 83§83 g8 % 4§ s 88
> In vivo data Loreal s 15 8 & a 55 3 LT = =
- 5 a2 B F l o o T & £ 8 < <
» Known target activities NTP_Top_Candidates 7 ®© T L e ex Yo 8 33
> High EPA interest OECDAILES S % i)% 0«5 5485 22
9 PFCs_Tox21 _EPA_A_plate 5 8 8 ML S e s W g 22
vLiver_compounds F o 4 & 2 2 2 a < <
< < [ N > 2 a < o ' '
vEmbryo_compounds a5 q x J 2 9 9 S o Z
NuclearReceptorSet_KHouck L E L > § g g =85 2
ParentMetab_ER_AR = 8| 5 b= @)
ER_Binders 'ﬁE % <
- Office of Research and De\ Anti-Microbials-DataRich é’ 20
National Center for Computa CDER_AIIStudyAreas

CFSAN_AIIStudyAreas
Past | Present | Future



<EPA

United States
Environmental Protection
Agency

@ 4776 Priority 2 chemicals for EPA
Tox21/ToxCast Phase Il procurement

@ 826 (17%) procured

@ 3950 not yet procured; of these
53% pass PhysChem filters

& Majority of 3950 will be submitted
for final round of procurement

CDER_InVivo
CFSAN_InVivo
Antimicrobial _All
EPA_DfE_Chemicals_All
EPA_DNT
EPA_OPPT-RAD
EPA_OW_Priority
EPA_PCCL

FDA_GRAS
Fooduse_lInerts
Fragrance
Nongenotoxic_hepatocarcinogens
NTP_DevTox
NTP_ImmunoTox
NTP_Nominations
NTP_Phthalates_IUR
NTP_ReproTox
NTP_ToxCarc_Substance
OPPIN_DER
phthalate_metabolite
Tox21_duplicate_candidates
triclosan_derivs

» High/Med production
chemicals

» Some in vivo data

» High EPA interest

» Tox21 duplicate candidates
» Metabolites

» Generally regarded as safe

- Office of Research an
National Center for Cor

Past | Present | Future

ToxCast/Tox21 Priority 1| Chemical Set

M % Not Procured

O % Procured

= = X X x
gg{{E .*5‘5'2@88008%08%.8
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I _I o o I lo @ £E0 3£ Q0 gallx
xz s L yp~0C IEESyg>a 2
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plicate_candidates
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Tox21 du




F - : ﬁ%‘ﬁ #8), National Toxicology Program I ﬂ &
. —— Department of Health and Human Services

Environmental Protection

NTP Chemicals Update for Tox21

REPLACEMENT PLATE NEW PLATE
Procurement: Procurement:
v/ 1112 procured v'1412 are received
v Working on rest v 120 being sourced/ordered
v’ Total so far is 1541
Analysis: _
v 1082 prepared Analysis:
v 518 analyzed or analysis in v’ 1112 of the compounds have
review been solubilized in DMSO
v 455 have been analyzed or
analysis in review
TOTALS Y/

v'2194 chemicals prepared
v'973 analyzed or analysis in review

- Office of Research and Development 29
National Center for Computational Toxicology
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<EPA -
masee — OPANS Analytical QC for Tox21

Agency

@ Contract issued, on-site QC audit completed 10/2/09
@ NCGC Tox21 drug plates submitted for analysis

@ OpAns will perform two analyses of solution test plates at t=0,
and under assay conditions

@ Excellent analytical capabilities, expertise, QC & reporting

procedures

@ All compounds that fail purity/identity checks will undergo

follow-up review/analysis

@ All results will be summarized and provided in final report to
Tox21 partners

@ NTP is performing analytical QC for neat compound; results will
be available for OpAns analytical follow-up review/analysis

- Office of Research and Development

National Center for Computational Toxicology

Past | Present | Future
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EPA Remaining steps to finalizing EPA

United States

Environments) Protection TOXZ 1/P h ase I I I nve nto ry

@ Final round of high priority procurements
@ QC of COAs, register in DSSTox, Sample Tracking Database
@ Obtain external chemical sets from Glaxo, Pfizer, ...

@ Consult with EPA colleagues to construct set of defined single or
multi-MOA chemical mixtures

@ Make decisions about duplicates (plates, chemicals, assays, ...)

@ From finalized list of procured chemicals, will select subset for
ToxCast Phase Il chemical set (approx 700)

- Office of Research and Development o4
National Center for Computational Toxicology

Past | Present | Future



wEPA
mmee | OXCaSt Phase |l

@ Add approx 700 new chemicals to 309 Phase | set

> Pfizer: ~ 100 failed drugs with pre-clinical/clinical tox data
> Glaxo: liver toxicity data for approx 150 drugs

» L’Oreal: sponsoring 10 chemicals for Phase Il

> FDA CFSAN/CDER chemicals if in vivo data shared

@ Run new chemicals in ToxCast Phase | assays
o Run complete set in Tox21 assays

o Run complete set in new ToxCast assays

> Model organisms: c. elegans (NTP), whole embryo zebrafish
(EPA)
> Selected genetox assays (Ames IlI, MN, GreenScreen

- Office of Research and Development o5
National Center for Computational Toxicology

Past | Present | Future



<EPA

mesan - Chemical Sample Registration Workflow
Agency
| Partition i I
o : : Assa
EPA placeS : —> {0 MatrIX : I Provi)(;ers
chemical | ‘ ’ o racks  Plate Dy Ncoe
orders | Procure 2x100mg Store | Solubilize Solution —,—/
: compound in tared, neat in DMSO Plates : ToxCast
| barcoded vials i St AalEse
-@ |
|

|

|

A i: ___________________________________________________ Analytical QC
r ________________________ e -t ---"-"--"-"-"F"F"F"F¥F"""-"-FF""F"F""F"F"F""-""%®"—""—"(«"«”«” " il

) \ 4
Review COA Bottle IDs :
\H %—>Insoluble ww

Asgay Results
—

|
i I
| |
| =
| [
i v I
|
| QC structure Analytical QC ; M
| | ACToR/
i Register in Register in \ I ToxMiner
| DSSTox Sample Tracking Uodate |
i Inventory / Database et Update/ i
l Remove from |
l DSSTox :
e o oo T ——
- Office of Research and Development 26
National Center for Computational Toxicology
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wEPA

Building a Tox21 Cheminformatics Capability

Environmental Protection
Agency

CAS/Name Chemical Substance: SID Mixture IDs
2D, 3D DSsTox | In Vivo Data

Conformers \ Structure: CID A Features | . SID ToxRefDB

Tautomers I Classes CID NTP

Descriptors PID
Salts J\Parent: P|D/ Properties ACToR

Complexes

(Metabolites?) |

Assay Results

» Structure/feature data mining capabilities
» Ability to choose level of detalil

Bottle IDs > Ability to focus on assay-chemical space
> Ability to perform simple clustering and
statistics

> Ability to export structure-assay results
» Ability to link to in vitro to in vivo data by
structure or features
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SEPA ToxCast/Tox21 Chemical Registry

United States

E;\;ir:ggmental Protectic:;j)(\oji(;/C
= c !l X
) ACToR/ToxMiner
ASNH SN ONH o

DSSTox pevey > DSSTox RID Assay name
Chemical structure - CID X@ E)\A ﬁssay de:ans
Substance details - SID Ssay outcome
Project inventory record - RID - >

A O 9 Solution ID

y A Plate ID
Plate Address ID

—> DSSTox RID
Bottle ID (> COAID) VY
Solution ID (= QC ID)

- National Center for - TOX21 Sample TraCking Database

Past | Present | Future
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wEPA ACToR: Aggregated Computational

United States
Environmental Protection

Toxicity Re

Chemical
Sample
Tracking

Workflow

In Vitro
Data Analysis
Workflow

Statistical
Analysis
Workflow

DSSTox
Chemical
Identity

ToxRefDB

Chemical
Structure

Generic

Assa
y Chemical

Definitions

Chemical
Properties

Diseases
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<EPA Tox21/ToxCast: Data Publication

Environmental Protection
A

I\bG Link to
ol
C Assay Data

Register all Tox21

IIIIIIIIIIIIIIIIIIIIIIII

Substances in
PubChem under
HTS Tox21 Source
data ey -
Aﬂ J}C,‘ht':*;n."r:a:' Structures S
Fat
)
SEPAACTOR [< ~vEPA DSSTox
(R ) :lﬂ;k w__‘w
g Chemical structure
- HTS Data TOX21/TOXC6[St annotatlon & QC
plochemisl Ceibassd. Structure Inventories
/E Bfoassay Data r‘/
ToxRef DB
Summarized
endpoint data for
E T TNEA = iiie a= _Ssmmacee =g UseinSAR
. o === T T o R modeling
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<EPA

United States
Environmental Protection
Agency

Challenges for Tox21/ToxCast

<% Reproducibility ASsays v Plate replicates
% Sensitivity v Dose response
** Biological relevance v Assay replicates
v Positive controls
& PUTTIRY, LRty nzrieels v Chemical filters & selection

% Stability
*» Solubility
* Accuracy of representation

process
v Analytical QC
v Structure QC

Metabolism, ADME

** Many assays do not have
metabolic capability

% ADME missing in in vitro

Past | Present | Future

v Assays with metabolic capability
v Include known metabolites
v Active metabolite features represented

v Metabolic prediction models
29
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