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SEPA Putting ToxPi in the hands of the experts

Environmental Protection
Agency

Diverse prioritization tasks are best handled by domain experts.

An interactive, web application allows users to apply their own, specialized knowledge to the
analysis.
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What is the problem?
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X

# Assays

Now that we have all these HTS data, how do
we make sense of it?

# Results
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This is a manageable amount of information ... but
what happens as we expand the number of

chemicals and assays?
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# Chemicals X # Assays = # Results
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Okay ... still manageable ... but what happens as we expand
towards the numbers needed to characterize all
environmental chemicals across all relevant tests (assays)?
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wEPA Now that we have all these HTS data, how do
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# Chemicals X # Assays = # Results
100,000s X 100s = 10,000,000s

This is a problem....
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How do we address this giant data
problem?
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1. Sum the potency across all component assays in the ER
slice for each individual chemical.
ER, ER, ER, ER, ER; ER,
HPTE
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Methoxychlor
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2. Normalize the summed

potency across all 309
chemicals.

ZER HPTE

ZER 24-D

> er Methoxychlor

Translating multivariate results into ToxPi

ER slice.

3. Plot the normalized
ToxPi scores for the

ER

ER
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(Sorted by ToxPi; red boxes indicate “reference” chemicals)
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Exploring reference (“spike-in”) chemicals
along the sorted ToxPi distribution
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Can we use these data to inform decisions
about new unknown chemicals?
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about new unknown chemicals?
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to allow users to develop their own
ToxPi1 formulations
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Diverse prioritization tasks are best handled by domain experts.

An interactive, web application allows users to apply their own, specialized knowledge to the
analysis.
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Home | BasicInfo | Data Collections | Structure Search | Assays By Toxicity | Assays By Category | External Links | Download | Help

ACToR is EPA's online warehouse of all publicly available chemical toxicity data and can be used to find all publicly available data about potential chemical risks to human health and the environment. ACToR
aggregates data from over 500 public sources on over 500,000 environmental chemicals searchable by chemical name, other identifiers and by chemical structure.
The data warehouse:

e Allows users to search and query data from other EPA chemical toxicity databases including:

o ToxRefDB (30 years and $2 billion worth of animal toxicity studies).

o ToxCastDB (data from screening 1,000 chemicals in over 500 high-throughput assays).

o ExpoCastDB (coming soon, consolidate and link human exposure and exposure factor data for chemical prioritization).

o DSSTox (provides high quality chemical structures and annotations).

Includes chemical structure, physico-chemical values, in vitro assay data and in vivo toxicology data.

Includes, but not limited to, high and medium production volume industrial chemicals, pesticides (active and inert ingredients), and potential ground and drinking water contaminants.
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ToxCastDB provides access to all ToxCast data. ToxCast uses advanced science tools to help efficiently understand biological processes impacted by chemicals that may lead to adverse health effects. It is
screening 1,000 chemicals in over 500 rapid tests (called high-throughput screening assays). ToxCastDB has many benefits.

e Users can search and download data for all ToxCast chemicals, assays, genes, pathways and endpoints.

e Database allows for statistical associations and biologically driven data mining.

« Provide links to available animal data through ToxRefDB.
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NOTE: The development version is undergoing final pre-release updating/testing on the EPA Intranet

|\88 - | & inbox | Man Page - ToxCastWiki [ Home [ACTR|USEPA |[2] Home | ToxCastDB | US.. ¢ | | B~ B v = & v Pagev Sofety~ Tools~ @+

<EPA
N
\’ United States Environmental Protection Agency

® ALLEPA  © THIS AREA Advanced Search
LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA N s:-cH

ToxCastDB [AContact Us  [@Share

You are here: EPA Home 5 National Center for Computational Toxicology » ToxCastDB y» Home
8

ACToR | | ToxRefDB | [ ToxCasiDB ‘ ‘ ExpuCaleB| | DSSTox
A J

Home | Basic Info | Data Collection List | Chemical List | Genes Associated with Assays | He\;{ ToxPi Wizard ‘ToxPi Results

P S

ToxCastDB provides access to all ToxCast data. ToxCast uses advanced science tools to help effi(ﬁtly understand biological processes impacted by chemicals that may lead to adverse health effects. It is
screening 1,000 chemicals in over 500 rapid tests (called high-throughput screening assays). ToxCastDB has many benefits.

e Users can search and download data for all ToxCast chemicals, assays, genes, pathways and endpoints.

e Database allows for statistical associations and biologically driven data mining.

« Provide links to available animal data through ToxRefDB.

Chemical Name Parameters Match by
@ Enter Chemical Name: © exact L
© Enter CAS Numbers: @ any

Enter Chemical Name

Chemical List
Details Structure Name CASRN
No Rows Found

[§| News Feeds @ Podcasts @ EPA Mobile ﬂ News by Email 5 @ , Widgets

EPA Home \ Privacy and Security Notice | Contact Us

Jiu] Error on page.

I
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“"‘IEPA ToxPi wizard: Step 1

United States
Environmental Protection
Agency

Options: chemicals, number of slices, data scaling

ToxCastDB [FContact Us  [@share

You are here: EPA Home ,, National Center for Computational Toxicology » ToxCastDB , ToxPiwizard

ACToR | | ToxRefDB | [ ToxCastDB ‘ ‘ ExpnCale| | DSSTox ‘

Home | BasicInfo | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results

Here you can see the original paper

Click here to upload .csv file instead of going through wizard. 7]

—Step 1: Select Substances, set number of slices and set weighting scheme

Please select the Substances you want to work with.Keep in mind that ToxPi scores will be calculated relative to this set of substances. 7]

Available substances: =Selected substances
Clodinafop-propargyl [DSSTOX_40390] EUE VY3 Clorophene [DSSTOX_40311]
Clofentezine [DSSTOX_40345] Clothianidin [DSSTOX_40394]
Clomazone [DSSTOX_40392] (VRN Coumaphos [DSSTOX_40396]
Cloprop [DSSTOX_40305] Cyanamide [DSSTOX_40397]
Clopyralid [DSSTOX_40393] LU Cyanazine [DSSTOX_40398]

Clopyralid-olamine [DSSTOX_40322] Remove Al Cyazofamid [DSSTOX_40399]
Cyfluthrin [DSSTOX_40404] Cyclanilide [DSSTOX_40400]
Cyhalofop-butyl [DSSTOX_40405] C

Cymoxanil [DSSTOX_40407]

Cypermethrin [DSSTOX_40408]

Cyproconazole [DSSTOX_40409]

Cyprodinil [DSSTOX_40410]

Cyromazine [DSSTOX_40411]

Daminozide [DSSTOX_40413]

Dazomet [DSSTOX_40415]

Allethrin (d-cis trans) [DSSTOX_40403]

Diazinon [DSSTOX_40417]

Diazoxon [DSSTOX_40418]

DBP (Dibutyl phthalate) [DSSTOX_40419]

DBP (Dibutyl phthalate) [DSSTOX_40763] .

&g
Number of slices youwanttouse: 1~

71 Select scaling type :

log10(x)
© hit count
© -n(x)

© sart(x)

€& Local intranet | Protected Mode: Off fa v ®1B% -

Jiu] Error on page.

I I L s I ——
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\s"tUEl?SA ToxPi wizard: Step 2

Environmental Protection
Agency

Options: slice type, slice components (searchable), slice weights, slice colors, return/modify previous step

You are here: EPA Home 5 National Center for Computational Toxicology » ToxCastDB 5, ToxPiWizard (
ACToR | | ToxRefDB TuxCastDB‘ ‘ ExpuCastDB| | DSSTox
Home | BasicInfo | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results
Here you can see the original paper
Click here to upload .csv file instead of going through wizard. @
—Step 2: Set slices information
ID Color Weight -
&l Namerz) Typer= &l &l Components(?]
Select source: [7] PPAR
@ Assay Attagene - Search
© Pathway
© Chemp ATG_PPARa_TRANS | Move ATG_PPARa_TRANS
- Lhemrop ATG_PPARd_TRANS ] Move Al | ATG_PPARd_TRANS
© Exposure ATG PPARg TRANS ATG_PPARg_TRANS
O ToxRef ATG_Ahr_CIS Remove
- ATG_AP_1_CIS il Remove
© Custom —
1 ATG - PPAR Custom type 1 - Al
PPAR
Search
o Move NVS_NR_hPPARa
© Assay Move | NVS_NR_HPPARg
© Pathway
> ChemProp Al
© Exposure Remove
O ToxRef
© Custom Remove
2 NVS - PPAR Custom type Al
Select source: [7]
@ Assay ACEA - Search R
< - . ] G
/| Error on page. €& Local intranet | Protected Mode: Off v B1s% -
I I s i =
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\elEPA ToxPi wizard: Step 3

United States
Environmental Protection
Agency

Options: preview ToxPi formulation, return to previous step to make changes

ToxCastDB E4CentactUs  [@Share *

You are here: EPA Home 5 National Center for Computational Toxicology » ToxCastDB » Tox PiWizard

ACToR | | ToxRefDB | [ ToxCasiDB ‘ ‘ ExpuCaleB| | DS5Tox

Home | BasicInfo | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results

Here you can see the original paper
You can see your current ToxPi results here
Click here to upload .csv file instead of going through wizard. 7
—Step 3: Review slices information
ID Name Type Color Weight Components(?]
ATG_PPARa_TRANS
ATG_PPARd_TRANS =
1 ATG - PPAR Assay 1 ATG_PPARg_TRANS
NVS_NR_hPPARa
NVS_NR_hPPARg
2 NVS - PPAR Assay 3
CLZD_HMGCS2_6
CLZD_HMGCS2 24
3 CLZD - HMGCS2 Assay 1 CLZD_HMGCS2_48
8 AR e
- - , Type. Assay
logP_EPS B - CLZD - HMGCS2, Type: Assay
B -legP, Type ChemProp
4 LogP ChemProp 1 B - KEGG - PPAR; Type: Pathway
™ L1
PS_KEGG_0_PPAR_signaling_p:
PS_KEGG_0_PPAR_signaling_p:
5 KEGG - PPAR Pathway 2 PS_KEGG_0_PPAR_signaling_p:
Previous " Process your data ol
| Done €& Local intranet | Protected Mode: Off v B1s% -

I I L I I ———r ———
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\elEPA ToxPi wizard: Results

United States

Environmental Protection

Agency
Options: dynamic sorting, modify results, highlight chemicals, download images/data/zip file(s), mouse-over
to highlight particular chemicals, click to enlarge particular chemicals, return/modify previous steps

—Results

NOTE: resuks will be destroyed after your session will expire. Session expiration time: 35 minutes!

Download results as ZIP archive ~ Download all substances as one image  Download data file  Download data file for selected compounds  Select all  Clear selection

Modify results B

1z |
<01 O
g ° |
E 81 o Chemical: "Dithiopyr[DSSTOX _40438]" L
L ToxPi scare: 3.252 3
)
B
<
L2y
w
g
E
2
o . DITHIOPYR [DSS- L4

TOX_40438]
1 O
"
0.0 05 10 15 20 25 2.0 s 40 45
ToxPi score[?]
[ Sort by name {Descending) H Sort by name (Ascending) " Sort by ToxPi score (Descending)
[ Sort by ToxPi score (Ascending) IP:

H - Assay ATG - PPAR [l - Assay.Nvs - PPAR [l - Assay.cLZD - HMGCS2 [l - ChemProp.LogP [l - Pathway KEGG - PPAR
o DITHIOPYR [DSSTOX_40438]

&SH%

DINICONAZOLE [- || DIFENOCONAZOLE (DEHP {DIETHYLH- || DIETHYLTOLUAMI- | DMP (DIMETHYL - || DISULFOTON [DS-|(DIURDN [DSSTOX-|| DIMETHOMORPH [+ | DIFENZOOQUAT ME- | DIMET HENAMID [-
DSSTOX_40434] [DSSTOX_40428- | | EXYL PHTHALATE-| [ DE [DS5TOX_404- | | PHTHALATE [DS- | | STOX_40437] _404389] DSSTOX_40432] || TILSULFATE [DS- | (DSSTOX_<H0430]
1

- 4553y AT G - PPAR

- A5say NVS - PPaR

- As5ay CLZD - HMGC32

- ChemProp.LogP

- Pathway KECGL - PPAR

Overall ToxPi score: 3.292

Scores calculated relative 1o 102 number of substances

) [DSSTOX_4075- || 27] STOX_40433] STOX_40423]
q]
I Highlight it? || I Highlight it? || M Highlight it? || I Highlight it? || I Highlight it? || I Highlight it? || M Highlight it? || I Highlight it? || I Highlight it? || I Highlight it?

BT v . .

DIPHENY LAMINE - | |[MEHP {PHTHALIC- | DIMETHOATE [DS-|| DIQUAT DIEROMI- | | DITHIOPYR [DSS- || DICROTOPHOS [D-| | CACODYUC ACID- || CLOTHIANIDIN [- || CYROMAZINE [DS- || AZAMET HIPHOS [- S
i Done €4 Local intranet | Protected Mode: Off dh v B10% v
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<EPA

United States
Environmental Protection
Agency

ToxPi wizard: Upload data file

Standard file format that is identical to what is provided by the downloadable results

Data upload can be used to explore data you have modified externally, produce results for data

manipulations not available through the wizard, or reproduce ToxPi results

d9-c s data,csv - Microsoft Excel SREREX
Home | Insert Page layout  Formulas Data  Review  View  Acrobat @ - 7 x
& Cut = 5 == ol = }—1 e ’7 L 3\ FE | Z Autosum - A—r ‘
b Calibri 1 - |[AT A \_ \\?,- |. S Wrap Text General &) ;F}‘Td No‘rmal : Bad Good Neutral s ig el 2 3
Pasle o raier o= A= EMerge & Center - |[$ = % 2 |[%8 <% (o:v::ﬂmn:lv Jfomat_[calculation Explanatory ... o | st Dette Fomat | sots Fnde
Clipboard o Font = Alignment & Number o Styles Cells Editing
H| Al - @ £ =
= =
A B Cc D E F G H I J K L ™M N o
1 -I 1 1 1 1 1 1 1 1 1 1
2 Slice 1 Slice 1 Slice 1 Slice 1 Slice 1 Slice 1 Slice 1 Slice 2 Slice 2 Slice 2 Slice 2
3 Assay Assay Assay Assay Assay Assay Assay Pathway Pathway Pathway Pathway 5
4 |row_orde chemical_source_sid  casrn chemical_name ACEA_IC50 ACEA_LOC2 ACEA_LOC3 ACEA_LOC4 ACEA_LOC5 ACEA_LOCdec ACEA_LOCinc ATG_Ahr_CIS ATG_AP_1 CIS ATG_AP_2 CIS ATG_AR_TRANS
5 1 DSSTOX_40307 *2971-36-0 HPTE 85.80000003 1000000 1000000 1000000 1000000 33.11311215 1000000 1000000 1000000 1000000 10000C
6 2 DSSTOX_40308 *94-75-7 2,4-D 1000000 1000000 1000000 1000000 1000000 1000000  1.230268771 1000000 1000000 1000000 10000C
7 3 DSSTOX_40326 *94-82-6 2,4-DB 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
8 4 DSSTOX_40310 *136-45-8 2,5-Pyridinedicarboxylic acid, dipropyl ester 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
9 5 DSSTOX_40542 *90-43-7 2-Phenylphenol 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
10 6 DSSTOX_40375 *55406-53-6  3-lodo-2-propynylbutylcarbamate 13.89999999 0.046773514 1000000 1000000 1000000 11.22018454  0.046773514 1000000 1000000 1000000 10000C
11 7 DSSTOX_40760 *55406-53-6  3-lodo-2-propynylbutylcarbamate 15.59999999 1.230268771 1000000 1000000 11.22018454  33.11311215  0.407380278 1000000 1000000 1000000 10000¢
12 8 DSSTOX_40314 *1007-28-9 6-Deisopropylatrazine 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
13 9 DSSTOX_40331 *71751-41-2  Abamectin 12.7 3.715352291 33.11311215 11.22018454 1000000 11.22018454  3.715352291 1000000 1000000 1000000 10000(
14 10 DSSTOX_40332 *30560-19-1  Acephate 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
15 11 DSSTOX_40333 *135410-20-7 Acetamiprid 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000¢
16 12 DSSTOX_40337 *34256-82-1  Acetochlor 42.7 1000000 1000000 1000000 1000000 33.11311215 1000000 1000000 1000000 1000000 10000C
17 13 DSSTOX_40294 *135158-54-2 Acibenzolar-S-Methyl 1000000 1000000 1000000 1000000 1000000 1000000 1000000 38 1000000 1000000 10000(
18 14 DSSTOX_40338 *50594-66-6  Acifluorfen 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
19 15 DSSTOX_40339 *15972-60-8  Alachlor 64.30000001 33.11311215 1000000 1000000 1000000 33.11311215 1000000 1000000 7.4 1000000 10000C
20 16 DSSTOX_40340 *116-06-3 Aldicarb 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
21 17 DSSTOX_40343 *834-12-8 Ametryn 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
22 18 DSSTOX_40344 *33089-61-1  Amitraz 29.39999997 33.11311215 1000000 1000000 1000000 33.11311215 1000000 1000000 1000000 1000000 10000C
23 19 DSSTOX_40299 *101-05-3 Anilazine 1000000 1000000 1000000 1000000 1000000 1000000  0.407380278 62 45 1000000 10000C
24 20 DSSTOX_40374 *3337-71-1 Asulam 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
25 21 DSSTOX_40346 *1912-24-9 Atrazine 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000¢
26 22 DSSTOX_40557 *35575-96-3  Azamethiphos 40.60000004 33.11311215 1000000 1000000 1000000 33.11311215 1000000 1000000 1000000 1000000 10000C
27 23 DSSTOX_40347 *86-50-0 Azinphos-methyl 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 44 1000000 10000¢
28 24 DSSTOX_40348 *131860-33-8  Azoxystrobin 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 3.8 1000000 10000C
29 25 DSSTOX_40343 *22781-23-3  Bendiocarb 89.40000004 1000000 1000000 1000000 1000000 1000000  0.407380278 44 52 1000000 10000C
30 26 DSSTOX_40350 *1861-40-1 Benfluralin 70.5 0.046773514 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
31 27 DSSTOX_40351 *17804-35-2  Benomyl 11.10000001 3.715352291 1000000 1000000 1000000 11.22018454 1000000 1000000 1000000 1000000 10000¢
32 28 DSSTOX_40352 *83055-99-6  Bensulfuron-methyl 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
33 29 DSSTOX_40353 *741-58-2 Bensulide 62.20000004 33.11311215 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
34 30 DSSTOX_40757 *741-58-2 Bensulide 68.90000001 33.11311215 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
35 31 DSSTOX_40758 *741-58-2 Bensulide 42.7 1000000 1000000 33.11311215 1000000 33.11311215 1000000 1000000 1000000 1000000 10000C
36 32 DSSTOX_40354 *25057-89-0  Bentazone 1000000 1.230268771 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 10000C
37 33 DSSTOX_40359 *149877-41-8 Bifenazate 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 14 1000000 10000C
38 34 DSSTOX_40360 *82657-04-3  Bifenthrin 34.3 33.11311215 1000000 1000000 1000000  33.11311215  0.407380278 1000000 1000000 1000000 10000¢
2q 28 NSSTAY AN267 *en.ns.7 Ricnhanal A A1 50000002 1000000 1000000 1000000 100000 100nnnn 1000nnn 25 10nnnnn 1000000 10n0ar
W 4> | data <¥J : {0 - |
Ready e v )
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<EPA

United States

Environmental Protection

Agency

More data on the way
from multiple projects and
subsequent phases of
ToxCast (internal wiki)

All ToxCast data used in this presentation are
available online via ACToR

Navigation

Main page
Community portal
Current events
Recent changes
Random page
Help

Toolbox

What links here
Related changes
Upload file
Special pages
Printable version
Permanent link
Browse properties

Page  Discussion

Main Page
Contents [hide]

1 ToxCast™ Wiki Implementation
2 Documentation
3 Data

3.1 Phasel

3.2 Phase Il

3.3 Pharma

34NTP

3.5 Nano

36elk

3.7 vliver

3.8 Tox21

3.9 Chemicals (Across Projects)
4 Help & Questions

& Dreif My

Read Edit Vie

4.1 Principal data responsibilities (updated 16 March 2011)

ToxCast™ Wiki Implementation

Data storage:

Directory aliases given as X' refer fo the NCCT server Neptune (v2626umcth016), wi

Backup:

Data: Redundant backup on NCCT_ToxCast share. Automated backup TBD.
Wiki: Periodic backup via Netbackup (daily incremental and weekly full).

Documentation

Currently contains Phase-|
results (public ACToR)

“EPA
<7
\’ United States Environmental Protection Agency

LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA

ToxCastDB

You are here: EFA Home » Mational Center for Cormputational Taxicology » ToxCastDE » Data Collection List

ACToR ToxRefDB ToxCastDE | | ExpoCastiDB ‘ | D55ToxDE |

EdCantact Us Share

Home | Basic Info | Data Callection List | Chemical List | Genes Associated with Assays | Help

| Data Collection List

Name Description Assays Chemicals
ACEA ACEA - Realtime Cell Electronic Sensing T 320
Attagens Attagene - Transcription factor assays &l 320
BioSeek BioSeek - Cell-based protein level assays 174 320
Cellumen  Cellumen - Cell imaging assays 19 320
CellzDirect  CellzDirect - Transcription assays 16 320
Gentronix  Gentronix - GreenScreen GeneTox assay 1 320
MCGE NCGC - nuclear receptor assays 19 320
Movascreen Novascreen / Caliper - receptar binding and enzyme inhibition assays 273 320
Solidus Solidus - P450 vs. cytotoxicity assays 4 320

ToxRefDE  ToxRefDB - Toxicology Reference Database - Guideline animal study data 461 30

News Feeds @ Podcasts @ EPA Mobile E News by E-mail 1 ¢ Widgets
EP c

e |

[edif]

Level File Types / Shape

#Files

Description

Support Files / Next Level Output
Information
Required for Next
Level Output

- |ale

1-10000s

Raw: Images, DB dumps, non-
computable reports

Technology-specific Level 1 files, Image archive
SOPs

e

€ Local intranet | Protected Mode: Off i3 v ®W1B5% -

October 2011

Data Points
2240
23360
55680
18240
13440
320
G080
93440
1280
115820

All Data

Data Tahle
Data Table|
Data Tahle
Data Table
Data Tahle
Data Table
Data Table
Data Tahle
Data Table
Data Tahle




\e’EPA The web application will be available soon at:
Emvivormantl Protection http.//actor.epa.gov

Agency

The internal (development) version is undergoing updates according to
feedback from user testing

The ToxPi wizard will be released once these updates have been fully
implemented and tested

Future updates will include additional features/capabilities, as well as links to
new source data

Questions?

- Office of Research and Development
National Center for Computational Toxicology


http://actor.epa.gov/

FIN
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Responding to environmental emergencies:
Which dispersants are safest for remediation of

Prioritization is needed for diverse tasks

the Deep Water Horizon oil spill?

Supporting sustainable development and
Green Chemistry: Evaluating manufacturing
alternatives

MEHP

4

Alternative #5

E

October 2011

Protecting against endocrine disrupting
chemicals: Supporting the Endocrine
Disruptor Screening Program (EDSP)

Bisphenol A Tebuthiuron

| 40

Promoting efficient, targeted testing
decisions: ToxPi addressing multiple
sectors of concern

Exposures

associated CANCER

with CANCER Pathways associated
: " with CANCER

In vitro assays
,» associated with
CANCER

DEVEL

REPRO
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We can make formal statements about the :
stability of overall rankings and specify
confidence intervals for the relative activity

Quantifying the stability of ToxPi rankings

of particular chemicals.

Assessing the Robustness of Chemical

Ander Wilson'-2, Sumit Gangwal?, Matt
1US EPA, ORD, National Center for Computation|

a
Environmental
Protection Agency

A central goal of the LS. EPA's ToxCast™ program is to provide empirical,
scientific evidence to 3id in priontizing the toxicity testing of thousands of
chemicals. The agency has developed a prioritization approach, the
Toxicological  Prioriization  Index  (ToxPi™), that

comprehensive toxicty potental and a relative priosity
incorporating information from ToxCast in witra bioactivity data (high-
throughput screening results from over 500 diverse assays). infemed
toxicity pathways, in vira to in vivo dosmetry estmates, chemical
structural descriptors, and exposure considerations. Here, we 3ssess the
potential to use ToxPi prioriizabon scores to identy the subset of
chemicals that is tly high priority. We estimate the distribution of scores
that could reasanably be expected from a group of chemicals that are not
active on the assays and pathways used in ToxCast and compare the
distribution of TexCast Phase | chemical against the nul distribution.
Fesults are consistent with expectatons, reference chemicals that have
previously shown endocrine activity in other in viko xperiments were
concluded to have scores higher than would be expected from chemicals
that were not active on these assays, while the opposite was found for the
refersnce chemical that faled to show endocrine actvty in in vivo
experiments. Gur analysis also explores how the chemical makeup of the
experiment afiects scores and likewise our abilty to eiciently priorty
chemicals. This work was reviewed by EPA and approved for presentation
but dos not neces sarily refiect Agency poiicy

Project Outline

OBJECTIVE: Develop 3 metric to communicate
the robustness of chemical prioritizations.

Develop a null distribution

Estimate distribution of chemicals that
are not active on these assays and
pathways.

Detarmine resampiing size for bootstrap
confidence intervals of ToxPi Scores.

Test Phase | chemicals.

Bootstrap confidence intervals for Phase
I chemicals.

Compare results of reference chemicals
to results from other in vivo studies.

Determine a testing rule.

1.Develop a null distribution

The goalis to determine the distribution of TexPi scores that
these assays and pathways being tested together

1.1 Distributional assumptions for nonzero scores

~The probability of an assay being nonzero is ¥ ~ Bernoul)
active on these 3ssays and pathways has 3 nonzero scare.

« The distrbution of nonzero scores follow 1Y =1~ 7. ]

Null Distribution Simulated With Difference Chi Squared

~ToxPi prioritization score is the weighted sum of eight component

scores, 5 assays and 3 pathwa

-Most varieties of the ToxPi prioritzation score also include chemical

properties LogP and pCACO (see example plots for two chemicals,

belom). but these have been exciuded from this analysis.

~Each of the eight component scores  the average of between 5 and 38

subcomponent scores (se= table. below).

~The assays comprising these subcompanent scores are log transformed

ACy, values The mimmum (least active) score for all assays and
0

~The weights are normalizing constants that insure that the maximum
s 1 for each sub-comps i)

3
ToxPi=3 w,;-assay; + > W, -pathway;
=

Chemical

ToxPi™ Score Calc

ulation

Radar Plots of Two Reference

<The maximum passible ToxPi score
squals 8 (the number of

EEn

= &

components). and can only oceur if
one chemical has the highest score
for all eight companents

“The observed scores for Fhase |
chemicals range from 0 1o 5.

“The 7 example chemicals used in
Reif et 3l 2010 are highlighted in
biue throughout (1),

“Chamicals the quarties

are highlighted in red

Proportion of ToxPi Scores Above 35 Percentile uw
Distribution by Median ToxPi Score, Resample Size ‘3119

T et .
.

e
Sifirenis cremes

.
[
*

Chor bt s T o

21 Bootstrap estimates of Phase | chemicals

were the nul distribution.

~The vast majority of chemicals were either rejected more than 87.5% of the
time or Jess than 2.5% of the time (1.2, their 85% Cls are completsly above
the B5™ percentie of the null distribution)

95% Confidence Intervals of Reference Chemicals
Compared to Null Distribution, Resample Size 309

08
1

Tebuthiuron

Pyrimethanil

Linuron

v

esults for Phase | Reference Chemicals

ference Chemicals Compared to

95% Confidence Interval
MNull Distribution, Resample Size 309

Mull and Phase | Chemical Distributions Overlaid

ToxPi Score

to Null Distribution, Resample Size 303

2.2 Results for example chemicals

~Using m=300, the 75" percentile chemical's CI was entrely above the 05"

percentile of the nul

= The CI's for chemicals generally retained thewr ordenng with the Cl's for the
higher scoring chemicals being above the 85° percente of the null while
the below the 054 “the nuk

3. Determine 3 testing rule

- For example, consider a chemical signficantly “active” if the upper bound of

ts confidence interval crosses the B5% line

5% Confidence Intervals of Quartile Chemicals Compared

Conclusions & Next Stcps

Conclusions x .
This experment sugges® that 3 method of testng
against a m “m,.. representing the scores of
chem “Mm not actve on these assays and
patl s viable.

~Wen with substantial variation cue to the chemical
makeup of the experiment, chemicals having high activity
scores would have been identified as “high priority” over
£7.5% of the time.

Next Steps
to determine  the

P
resample size, and testing rule.

~The robustness of the testing procedure needs to be
exammned to determine the effects of missing data, false
positives. and other sources of variation.

'www.epa goviresearch
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Innovative Research for a Sustainable Fufure

[Wilson et al. (2011) Society of Toxicology Annual Meeting]
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