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Integrated Chemical Environment: ICEv3.4

Resources Outcomes \

- Identify opportunities to
develop new methods

- Compare method performance
Reference Chemicals - Identify data gaps

Method Developers High-Quality Data

Chemical Producers

and chemical data
- Develop testing strategies

Calendar &Events | News&Media Getlnvolved = Support

Risk Assessors ° Computational Tools - Obtain and examine toxicity cu T

Computational Toxicology

ELSEVIER joumal homepage: www.sciencedirect.com/journal/computational-toxicology
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Application of new approach methodologies: ICE tools to support

Integrated ¥ "
0 Chemical HOME ~ SEARCH  TOOLS TA ABOUT = chemical evaluations
Environment
; S— a e — a :a
¢ » ICE provides data to su rt Jaleh Abedini™ , Bethany Cook “, Shannon Bell ?, Xiaoqing Chang “, Neepa Choksi °,
NEWS & EVEntS - i : 4 P ppo Amber B. Daniel °, David Hines*, Agnes L. Karmaus“, Kamel Mansouri °, Eric McAfee ©,
ICE v3.4 Release & . de\l"elopment of new aPl’rﬁ'a"-l'les Jason Phillips ©, John Rooney *, Catherine Sprankle *, David Allen *, Warren Casey *,
for chemical safety testing. Nicole Kleinstreuer "
ICE updates include: ek heretol bouticE! et Labratry Syt LLG, 1.0, B 13501, Recarch Tl Park. NG 27705, USA
< here 1o learnm more aboul 4

National Toxicology Program Interagency Genter for the Evaluation of Alternative Toxicological Methods, National Institute of Environmental Health Sciences, P.O. Box
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New tools and expanded capabilities:
Chemical Quest (Beta)

Drawing of 20 structures =
Query by multiple chemical identifiers
Send Assays to other ICE tools SR TLCLENEQ ADSHBACT
Keywords: New approach ies (NAMs) for toxicologi ications such as in vitro assays and in silico models
Learn about ICE updates New approach methodologies generate data that can be useful for assessing potential health impacts of chemicals. The National Toxicology

Non-animal methods

Physiologically based pharmacokinetics

In vitro-in vivo extrapolation

Quantitative structure-activity relationship

Program’s (NTP's) Integrated Chemical Environment (ICE; https://ice.ntp.niehs.nih.gov/) provides user-friendly
access to NAM data and tools to explore and contextualize chemical bioactivity and molecular properties. ICE
contains curated in vivo and in vitro toxicity testing data and experimental physicochemical property data
gathered from different literature sources. ICE also contains computationally generated toxicity data and
physicochemical parameter predictions.

ICE provides interactive computational tools that characterize, analyze, and predict bioactivity for user-
defined chemicals. ICE Search allows users to select and merge data sets for lists of chemicals and mixtures,
yielding summary-level information, curated reference data, and bioactivity details mapped to mechanistic
targets and modes of action. With the Curve Surfer tool, the user can explore concentration-response relation-
ships of curated high-throughput screening assays. The Physiologically Based Pharmacokinetics (PBPK) tool
predicts tissue-level concentrations resulting from in vivo doses, while the In Vitro-In Vivo Extrapolation (IVIVE)
tool translates in vitro activity concentrations to equivalent in vivo dose estimates. The Chemical Character-

o ( ) o~
ization tool displays distributions of physi ical properties, bioactivity- and based

* and consumer product use information. Chemical Quest, the newest ICE tool, allows users to search for struc-
T Dose turally similar chemicals to a target chemical or substructure from within the extensive ICE database. Retrieved
Co=— information on target chemicals and those with similar structures can then be used to query other ICE tools and
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https://ice.ntp.niehs.nih.gov/

UPDATES

Bell et al. 2017 EHP
Bell et al. 2020 Tox In Vitro
Abedini et al. 2021 Comp Tox
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* Curated data and search tools
« Qrganized by toxicity endpoints

« Standardized terminology, units, and formatting
* Curated chemical lists

Published
data
Compu(tja’:ional \5% Valida;ion
models study data
5 ' Z
—
« Reference lists with classifications and bioactivity
 In vitro assays linked with defined terminology -
. Reslgufces
« Computational workflows @ £
* In vitro to in vivo extrapolation (IVIVE) and N | @
physiologically based pharmacokinetics (PBPK)
« Quantitative structure-activity relationship
(QSAR) models
 Interfaces to explore concentration-response
curves and chemical properties
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What is ICE?
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In Vivo and In Vitro Data in ICE
Chemical Parameters Physchem, ADME, and toxicity Endpoints
Acute Oral Toxicity In vivo acute oral toxicity
Cancer
DART

~10000 *
~10000
In vivo and in vitro Cancer, and Weight of 3042
Evidence
In vivo and in vitro DART 607
Skin Sensitization In vivo and in vitro skin sensitization 2181
Skin Irritation In vivo and in vitro skin irritation/corrosion
Eye Irritation In vivo and in vitro eye irritation/corrosion
Endocrine
cHTS

1664
and antagonist activity

796
In vivo and in vitro data on AR and ER agonist 281
Curated ToxCast and Tox21 assays

~9213
*in silico predictions are available for ~800,000 additional chemicals
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In Silico Models in ICE

Properties

Physicochemical

OPEN (gq)saR App (OPERA)
Mansouri et al. J Cheminform 2018

800,000+
- Collaborative Acute Toxicity Modeling Suite (CATMoS)
~eUie Qi el - Rat acute oral toxicity. Mansouri et al. EHP 2021 SO
Estrogen Receptor pathway Model. 1812
Browne et al. ES&T 2015
Androgen Receptor Pathway Model. 1855
_ Kleinstreuer et al. Chem Res Tox 2017
Endocrine
Collaborative Estrogen Receptor Activity Prediction 800 000+
Project (CERAPP). Mansouri et al. EHP 2016 ’

Collaborative Modeling Project for Androgen Receptor
Activity (COMAPRA). Mansouri et al. EHP 2020

800,000+



.o: Integrated
b
.

Chemical

Environment

Q

Scope of Search
Run | Reset Union

Chemical Input

Quick List CASRNs

ICE Search &,

The Search tool allows you te query ICE data (chemicals and mixtures) using predefined or user-defined chemical lists and assays from dozens of categories.
Select Chemicals | i)

HOME

SEARCH

Assay Input

TOOLS
User Chemical Identifiers

DATA =
SelectAssays| [}

ABOU

As!

ay

New for 2021:

* User can query assay and.chemical property data for over 10,000 chemicals and mixtures.

in silico predictions are available for ~800,000 additional chemicals
Single chemicals and mixtures combined view.

Query results now provides graphical visualizations of substance bioactivity in an assay.
Help videos to walk users through various parts of tools.




T

Results

q

/ '\ NahoncIToxlcology Progrc:m

Chemical Selection and Quick Lists
= v

Query ICE data (chemicals and

Select one or more chemical quick lists. O
Select Al Deselect All
Search

Scope of 5
Ru Reset U

Calendar & E

Contact Us
==

minate to

Get Involved

News & Medi Get Involved PP
» Users can select from
SEARCH  TOOL DATA ABOUT + . . .
predefined lists of chemicals
that are related to specific
Tox21 @ L 11 1
‘ , i toxicity endpoints
- q AR In Vitro Agonist (R) @ o
AR In Vitro Antagonist (R) @ nl’.
Chemical Input ARInVivo Agonist @ da ° R f I- t d
SeecCrenias | @ 3chemict ikt 8 4% Vi arageis @ & ererence IlIStsS and common
T user s S ooy ladockene £ ey ; chemical sets (e.g. Tox21
EPA Pesticide Active Ingredients @ 3 s s
EPA Pesticide Inert Ingredients, Food and Nonfood Use @ n"- peStICIde AIS)
ER In Vitro Agonist (R) @ ol
ER| Agonist (R) @ n"-
Eye Imritat rrosion (R) @ n‘- )
Genot i o
IARC [:] £2
NTPC y Chemicals @ n"-
RoC Classif e n".
Add chemicals with identical QSAR structs S ® 0 *
Steroidogenesis - Androgen @ :l'..
Steroidogenesis - Estrogen @ :l.'.
Thyroid 0 &
© BACKTOTOP Finished
Calendar & Events News & Media
Upcoming Events FAQs & Fact Sheets
BSC Mestings Federal Regi:

Support

Users can also enter their

own chemical identifiers

Accessibility Informati

Web page last updated on Feb. 24, 202
formati
Acronyms & Abbrevi

New for 2021
©USA.gov i«

-

Keys are accepted chemical
identifiers.

In addition to
CASRNSs, DTSXIDs and Inchi




» ICE Search &

Curation to assist meanlngful assay selection and model buﬂdlng

Select Assays g

‘“ Acute Lethality ’ Sensitization | Irritation/Cor! | Endocrine ’ Cancer | DART | Cardiotoxicity ’ Chemical Parame ters
® ~ cHIS
0o Abnormal Growth and Differentiation in vitro
i) Angiogenic Process in vitro
(i} > Cellular Processes
[} > Cellular Stress Response
[} > Endocrine-Related Processes in vitro
o Energy Metabolism Process in vitro
(i ) > Epigenetic Process in vitro
(i ] > Gene Expression in vitro
i) > Immune and Inflammatory Response in vitro
(i ] > Neurona | Transmission
(i} Xenobiotic Metabolism in vitro
i ] Unannotated in vitro

Finished

» Curated high-throughput screening data (cHTS) starts with EPA invitrodb and incorporates
chemical QC information and technology-specific flags
« Assays are grouped by biological process, mechanistic target, and MoA, and linked to
ontologies
* New for 2021:
« Addition of Cardiotoxicity annotations to cHTS assays (Krishna et al. 2021 Chem Res Tox).
°°° « Expanded and refined Mode of Action (MOA) and Mechanistic Target (MT) annotations.




ICE Search &

Search Results: Table | = Q sesenn
allows users to explore
summary data in
tabular format and filter B - B — - @
on column values.
» Interactive
provides graphical - :
overview of
summary level
bioactivity data.

* Upcoming: Details o S
of AC50s of active -
chemicals in each —
category available -
by clicking bars in T
plot _ I
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[ =
Search Results: Table | BN
al IOWS users to eXF @ Active AC50 endpoints for Gene Expression Regulation, Steroid

Hormone Nuclear Receptor by CASRN (108 CASRNSs)

S U m m a ry d ata i n [ Bis(2-ethylhexyl)hexanedioate
I Medroxyprogesterone acetate
. . B Testosterone
tabular format and
N ; [H Diethylstilbestrol
on column values.
- Bisphenol B
1 [T Pentabromodiphenyl ether
hd I n te ra Ct I Ve 601 : M B meso-Hexestrol
. . . < 1 Z-Tetrachlorvinphos
Vlsuallzatlon % ] . (] 17betaf_rrenbu\une
B cyfluthrin
. . 40- 1 1 1 1 . 1 ] ] ] I I I I I I Spironolactone
provides graphic ' : : .
. Cycloheximide
overview of : -
20- ! ! ! ! ! ! I I i ! ! ! ! ! ! I ! I ! 17alpha-Estradiol
. Reserpine
S U m m a ry Ieve I 2,2',4,4'-Tetrahydroxybenzophenone
. . : 1 ’ ] Hydroxyflutamide
bioactivity data :
. 1 .’ i
5 o ” . i & & «F 3 & . o o o 5 y » ‘
\Patas% ,ia“'ﬂ( & infpac\':“ \E\““\‘J 3 o & & e o & X€ ,\a“'bd\\ v&;.tao“ ol e & = \_jg@\ \AI&Q“%V * o o 4 . o

. Upcoming; Det P = g 0
of AC50s of acti..

chemicals in each E
category available -
by clicking bars in
plot I I




ICE Search &,

Search »

Results Table

> Selected Chemical Quick Lists (2)
> Selected Assays (28)
> Chemical Identifiers Not Returned By Query (228)

Send filtered results to: 0

Download | Select too v Clear Filter

LO”QVIEW| Number of chemicals=773 @

p33 Energy

DMA Oxidative Sianalin Metabali Histone Protein
Vigw Substance , DTXSID (Dashboard QSAR Damage Stress Call gnafing Modificat... Deacetyl...
Substance Name CASRN (CEBS Link) @ X Pathway Process i i
Details ) Type Link) 0 Ready ID Call (# (# Call (# Call (# Call (# Call (#
Assays=4) Assays=22) P.ssa;.fs= 12) P.ssa;.fs=23} Assays=4) Assays=3)
hd| hd| hd| hd hd| hd| hd| hd| hd| hd| hd|
BACHBFV...
. Active(N=1... Inactive(M...  Inactive(N...
. (+-)-Diclofop-methyl Chemical 51338-27-3 DTXSID0032605 UHFFFAQY... . Inactive(M... Inactive(N... s s
G \+-) P y = . Omit(N=1) ' ' Tested(N=7) Tested({N=2)
KJPRLMNW... ac Active(N=1... Inactive(N... Inactive(N... QC-
G (2E)-3-Phenylprop-2-enal Chemical 14371-10-9 DTXSIDB024834 UHFFFAQY... Omit(N=a) Omit(N=3)... Omit{N=5)... Omit{N=2)... Omit(N=2)...
N L Tested(N=... Tested(N=6) Tested(N=... Tested(N=2)
4
o
\0

[ —<J




ICE Search &,

Search »

Results Table

> Selected Chemical Quick Lists (2) Fllterable

> Selected Assays (28) R It

> Chemical Identifiers Not Returned By Query (228) esults
Send filtered results to: Li )

Download | Select too v Clear Filter

LO”QVIEW| Number of chemicals=773 @

p33 Energy

DMA Oxidative Sianalin Metabali Histone Protein
Vigw Substance , DTXSID (Dashboard QSAR Damage Stress Call gnafing Modificat... Deacetyl...
Substance Name CASRN (CEBS Link) @ X Pathway Process i i
Details ) Type Link) 0 Ready ID Call (# (# Call (# Call (# Call (# Call (#
Assays=4) Assays=22) P.ssa;.fs= 12) P.ssa;.fs=23} Assays=4) Assays=3)
hd| hd| hd| hd hd| hd| hd| hd| hd| hd| hd|
BACHBFV...
. Active(N=1... Inactive(M...  Inactive(N...
. (+-)-Diclofop-methyl Chemical 51338-27-3 DTXSID0032605 UHFFFAQY... . Inactive(M... Inactive(N... s s
G \+-) P y = . Omit(N=1) ' ' Tested(N=7) Tested({N=2)
KJPRLMNW... ac Active(N=1... Inactive(N... Inactive(N... QC-
G (2E)-3-Phenylprop-2-enal Chemical 14371-10-9 DTXSIDB024834 UHFFFAQY... Omit(N=a) Omit(N=3)... Omit{N=5)... Omit{N=2)... Omit(N=2)...
N L Tested(N=... Tested(N=6) Tested(N=... Tested(N=2)
4
o
\0




ICE Search &,

Results Table Filtered results can

be sent to other
> Selected Chemical Quick Lists (2) ICE TOOLS Fllterable

> Selected Assays (28) R It
> Chemical Identifiers Not Returned By Query (228) esults

Send filtered results to: 0

Download | Select too v Clear Filter

LO”QVIEW| Number of chemicals=773 @

- p53 Energy i :
DMNA Oxidative Siznzlin Metabali Histone Protein
Vigw Substance , DTXSID (Dashboard QSAR Damage Stress Call gnafing Modificat... Deacetyl...
Substance Name CASRN (CEBS Link) @ X Pathway Process i i
Details @ Type Link) i Ready ID Call (# (# call (# call (# Call (# Call {#
Assays=4) Assays=22) Assays=12) Assays=23) Assays=4) Assays=3)
hd| hd| hd| hd hd| hd| hd| hd| hd| hd| hd|
BACHBFV...
. Active(N=1... Inactive(MN... Inactive(N...
G (+-]-Diclofop-methyl Chemical 51338-27-3 DTXSID0032605 UHFFFAQY... . ( . Inactive(M...  Inactive(N... - .
N Omit{N=1) Tested(N=7) Tested{N=2)
KJPRLMNW... ac Active(N=1... Inactive(N... Inactive(N... QC-
G (2E)-3-Phenylprop-2-enal Chemical 14371-10-9 DTXSIDB024834 UHFFFAQY... Omit(N=a) Omit(N=3)... Omit{N=5)... Omit{N=2)... Omit(N=2)...
N L Tested(N=... Tested(N=6) Tested(N=... Tested(N=2)

0/0




ICE Search &,

Results Table Filtered results can

be sent to other
> Selected Chemical Quick Lists (2) ICE TOOLS Fllterable

> Selected Assays (28) R It
> Chemical Identifiers Not Returned By Query (228) esults

Send filtered results to: 0

Download | Select too v Clear Filter

LO”QVIEW| Number of chemicals=773 @

- p53 Energy i :
DMNA Oxidative Siznzlin Metabali Histone Protein
Vigw Substance , DTXSID (Dashboard QSAR Damage Stress Call gnafing Modificat... Deacetyl...
Substance Name CASRN (CEBS Link) @ X Pathway Process i i
Details @ Type Link) i Ready ID Call (# (# call (# call (# Call (# Call {#
Assays=4) Assays=22) Assays=12) Assays=23) Assays=4) Assays=3)
hd| hd| hd| hd hd| hd| hd| hd| hd| hd| hd|
BACHBFV...
. Active(N=1... Inactive(MN... Inactive(N...
G (+-]-Diclofop-methyl Chemical 51338-27-3 DTXSID0032605 UHFFFAQY... . ( . Inactive(M...  Inactive(N... - .
N Omit{N=1) Tested(N=7) Tested{N=2)
KJPRLMNW... ac Active(N=1... Inactive(N... Inactive(N... QC-
G (2E)-3-Phenylprop-2-enal Chemical 14371-10-9 DTXSIDB024834 UHFFFAQY... Omit(N=a) Omit(N=3)... Omit{N=5)... Omit{N=2)... Omit(N=2)...
N L Tested(N=... Tested(N=6) Tested(N=... Tested(N=2)

0/0




> Select
> Select
> Chemi

Downlc

View

Details |

S

S

0/0

o o o
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l ] CH,

PhysChem Property

KOA logl0 o
LogD, pH 5.510910 g
LogD, pH 7.4 log10

LogP log10 o
MPC"Q"
MW g/mol o

pKa, lonizations o
pKa, Acidic o
pKa, Basic o

VP log10, mmHg o

WS log10, moles/L o

(+)-Diclo
349.27
-8.04
9.82
471
471
471
40.10
341.19
0.00
NA
NA
-5.46
-5.13

Hover over graphic for interactive tools. View

interactive tools user guide.

Plot Type 9

© stacked Bar

Pie
Select Assay Type(s)
InVitro X | +

Legend o
Active
Inactive
QC-omit

Flag-omit

Joam

{+-)-Diclofop-methyl (51338-27-3)
Number of Assays=305
Number of Assay Categories=13/25

(]

Call Count

Curve Surfer

esults
(+-)-Diclofop-methyl (51338-27-3)

ICE Search &,
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Search Results - Mixtures Detail

National Toxicology Program

. Inlegrat]ed
| | Chemice ouT
a ot Gordon's Horse & Pony Spray (ICE_475386645) B
C o Active Ingredient CASRN Percent Al Butoxypolypropylene glycol Permethrin Piperonyl butoxide Pyrethrins
‘Active Ingredient compesition for Gardon's 0003138 ocaE 531 A, -
Report an Issue . Butoxypolypropylene glycol 9003-13-8 10.0 rse & Pony Spray (ICE_475326845) { ) { ) ( : { )
B Ferethin 52645531 05
Property Structure ol Structure
o | . Piperonyl butoxide 51-03-6 0.5 Not O \'fj L,: A \ES Not
B ryetns 8003-34-7 005 Available i Avallable
View EFC O MNA 401.45 32447 MNA
Details g
: HL log10, atm-m3/mole @ NA -7.62 -5.65 MNA
" 9 ; f
| Active Ingredient Box and Whisker Page1of2 > o KOA log10 @ NA 11.68 10.91 NA
Active ingredient AC50 endpoints for Gordon's LogD, pH 5.5log10 @ NA 6.50 475 NA
- Horse & Pony Spray (ICE_475386645) LogD, pH 7.4 1og10 @ NA 6.50 475 NA
B . LogPlogi0 @ MNA 6.50 475 NA I
. g
100~
@ MPC @ M& 3428 34.35 MNA
. ;
MW g/mol @ NA 391.29 338.4: MNA
805 pKa, lonizations @ NA 0.00 0.00 NA
pKa, Acidic @ M& NA MN& MNA
60~ pka, Basic @ MNA NA M& MNA
=
2 VP log10, mmHg @ NA -7.66 -7.06 MA
m a0+ . W5 log10, moles/L @ NA -6.67 -4.37 MNA
|
20+ o
Summar
Hover¢
0
interac
Plot Ty
O st " &

I\IIIII_\\III\\\IIIII\\\III
Pie gsoo+——F L 1 1 | .

« Mixtures Detail view incorporates data from individual active ingredients
. including:
« Percent composition, cHTS AC50s and phys-chem properties




ICE Tools: Curve Surfer &

Curve Surfer is an interactive
concentration response
visualization tool for cHTS data

» Select/filter assays based
on Mechanistic Target

* View specific
assays/chemicals

» Filter on activity call, AC50

« Upcoming: Select subset of
curves to send to other tool
or export to PDF.

* In development: Overlay
multiple curves on the same
plot.

PEPK

| VIVE

(;‘ The Curve Surfer tool allows you to view and interact with concentration response curves from cHTS.
S—

Select Page

l Select Mechanistic Target To View Curves Azsay Text Fil..

Order By

Chemical Name

All e

Assay: ACEA_AR_agonist_&0hr

Mechanistic Target: Androgen Metabolic Process
CASRN: 58-18-4

DTXSID: DTX5ID1033564

Chemical Name: 17-Methyltestosterone
Winning Curve-Fit Model: Hill

AC50: 5.7TE-4

ACC: 2.0E-4

Top of Curve: 110.66

Call: Active

View EPA curve (testing purposes only)

ACEA_AR_agonist_80hr
58-18-4

Hill
®  Concentration Response
ACC
= = ACS0
— — Top of Curve

percent_activity

1 T
0.001 0.01 0.1 1 10

Concentration {uM)

Only showing curves for 200 chemicals.

Please reduce your query to view all
chemicals.

Select CASRN(s Select Call(=

| Chemical Characterization

Chemical Quest ‘

v i Ovalues v | 1] active X ! Fhoose x o~
Assay: ACEA_ER_a0hr
Mechanistic Target: Estrogen Metabolic Process
CASRN: 52-18-4
DTXSID: DTXSID1033664
Chemical Name: 17-Methyltestosterone
Winning Curve-Fit Model: Hill
AC50: 0.048
ACC: 0,018
Top of Curve: 29,54
Call: Active
Wiew EPA curve (testing purposes only)
ACEA_ER_80hr
58-18-4
Hill
®# Concentration Response
ACC
- — ACS0

percent_activity

Concentration (uM}

— — Top of Curve



ICE Tools: PBPK i
—— v i e ——

|I|_[ﬁI|I| PBPK tool allows you to generate predictions of tissue-specific chemical concentration profiles following a dosing event

Chemical Quest ‘

slect Compartment(s

Owvalues ~ 1 Ovalues -

CASRN: 51-28-5 DTXSID: DTX5ID0020523
Chemical Name: "2,4-dinitrophencl”

PBPK tool allows users to . _
calculate internal chemical

concentrations using PBPK —
models from the EPA httk R — ==
package® and in-house code — —
« Tissue level concentrations
. View individual chemical ot

curves L

« View overall distribution in Je
different tissue compartments : . . o

B crest

for all query chemicals - ' m o
206" -. :::;:% .. . .

1 1 1 1 1 1 1
Cart Cgut Ckidney Cliver Clung Cplasma Crest Cven

* https://www.epa.gov/chemical-research/httk-epas-tool-high-throughput-toxicokinetics



https://www.epa.gov/chemical-research/httk-epas-tool-high-throughput-toxicokinetics
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ICE Tools: IVIVE ¢ i
( Curve Surfer T PBPK “ Chamical Characterization T Chemical Quest W

F AT,
'ir w"g ,,f’?‘{;_f The IVIVE tool uses pharmacokinetic models to predict the equivalent administered dose (EAD) from the activity concentration of selected assays.

~—
Chemical CASRN DTXSID Flag Assay Mode of Action Mechanistic Targete AC50uM EAD S0th Parcentile Clint Fracticn Unbound
(mg/kg/day)
hd| hd| hd| hd| hdl estrog Xl hd|
Heceptor Mediated
Effects
Estrogen
Modulation,Gene
Expression Estrogen Metabolic
Testosterons 58-22-0 DTXSID8022371 TOX21_ERa_BLA Agon. . 13.28 0.111 148 0.39952
Regulation,KCC8: Process
Receptor Mediated
Effects
Fstrnzen
Select EAD to visualize: Select in vivo data to display.
EAD 50th ~ i ion (Uterotrophic LEL}) ~ LogA}us Show Name o Tosieity Endpoints represented. Endocrine
Hover over graphic for interacti Estrogen ‘e tools user guide [A.
+ Modulation
7 (Uterotrophic LEL) O =

Acute Lethality EAD 50th Box and Whisker ——
Species: human

(Acute Oral
Toxicity Assay S:S:Slufa’:ﬁp:‘: IVIVE Input Parameters

LD50) Exposure Intdrval: 24 E e
- S |ation Length:|3
fmu=ton Lengd [ uterotrophic Assay
100~ " Androgen : ﬂ H T ? ﬂ
Modulation 1 t '
-
(Hershberger, rat I H b - r
. . - .
1- I I} agonist LEL) u T I | i I I | 1 I I I I ™ . I B I I I I I e -
o o . ol | . . . i . A g . . " [
: : AR EFRL EE R PEERRERC ERER ) BN TERPRERRE
& Androgen 4 = = * : L ! p
E\o.m- i | Modulation I | | | [ e I i | - . . . | B
= (Hershberger, rat ! ] dl. | . i 'E <[]
E antagonist LEL) Ald 9 < !
.
100p- B e e e =N < . -
.
- -
»
1p-
»
e U S A A, . .S A A e S S
ol fz Tix tap d2y L2y 13, deg Tup 17, 18,08 Y2s Fag Fap Fag S0, So, S0 Se, Sap e Sp S2 Sa S22 Sa, %, Seg Sa; Oy 52, O ; = 5 89, %0, 2., &; 593555590,
G2 7. 39‘: 6‘;34; 9‘1\, =2, 35 z‘&" = 5o, %“7‘5’;?‘*@0 = s 529‘;’@ o2 B g 003 56, oo "35" s ‘5’%‘3 53 SRS e DR .08, "G> C‘d‘ 250 e o 2, "3‘ 53‘9 70, )909 05,5 76,5 % ?‘?Px ‘. )35;06

Transparency and annotation to help guide use and interpretation



ICE Tools: IVIVE 1

-

|:-m
" CL, ¢ rn"

' N F g i
Curve Surfer PBPK “ Chamical Characterization Chemical Quest ‘

F AT,
ir - ThelVIVE tool uses pharmacokinetic models to predict the equivalent administered dose (EAD) from the activity concentration of selected assays.
S

EAD 50th Percentil
Chemical CASRN DTXSID Flag Assay Mode of Action Mechanistic Targets AC50uM (me/ke/da EII ceniE Clint Fraction Unbound
(mg/kg/day)

Al hd| adl adl A estrog hd| hdl

Receptor Mediated

Effects A t t.
nnotation
Estrogen
Modulation,Gene 1 d d f
Expression Estrogen Metabolic prOVI e Or
Testosterone 58-22-0 DTXSID8022371 TOX21_ERa_BLA Agon. X 0.39952
Regulation,KCC8: Process . .
Receptor Mediated fl Ite rl n g
Effects
Fstrnzen
Select EAD to visualize: Select in vivo data to display.
EAD 50th ~ ion {Uterotrophic LEL) ~ @ Log Axis Show Name

Toxicity Endpoints represented: Endocrine

Hover over graphic for interacti ‘e tools user guide [A.
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ICE Tools: Chemical Characterization <4_

Pl_ The Chemical Characterization tool allows you to view and compare one or two chemical lists based on their physicochemical properties. Comparisons are available in tabular format along with principal
‘oJ component analysis plots of list against subsets of the ICE chemical inventory.

l
W

P
E] Q - [ Dynamic PCA CASRN Data (Chemical Properties)
OPERA, Octanol-Water Partition Coefficient
@ 1ARC Classifications
10 I ICE Properties ® RoC leassif\catinns
- B IARC Classifications o 50- ® Both Lists
’ B RoC Classifications i
3 8
5 g
g =]
o ~
Chemical Ch terizati Ih
emica aracterization Y :
541
tool allows users to explore Y . e
ﬂ,%e CQ% %%/ .
" . iy ’07(.6 e PC1, 63.1% variance
one or two chemical lists
.
E] E] Chemical Consumer Use Chemical Consumer Use Details: Cleaning Products and Household Care {270 Chemicals - 56 unique)
(1875 Chemicals - 203 unique): Cleaning Products and Household Care b Chbapory o A8
. . - General Household Cleaning 57
« Physicochemical property B oo %
f - Carpet and Floor 38
. . .
Air Freshy 20
distributions B o
- Dishwasher and Dishes 20
.
i 3 i)
* Interactive PCA plots of
% Select tool ' Consumer Use Categories by DTXSID, CASRN ©
.
Ch e rr] | Ca I S pa Ce Cove rag e DTXSID (Dashboa Substance Name CASRN (CEBS Linl Sub Categories Count
' Carpet and Fioo i omxsip7oz0762  isopropanol 67-63-0 [______1F [
.
[ P e S e Ce CO S e Ji  DTxsipsozoses Ethanol 64-17-5 I 27
r nce In consumer / s
. Oven = ali  DTxSID1024097 2-Butoxyethanol 111-76-2 [ U0 |
e - sh
* N Lamp Oil/Lighter Fluid lali  DTxsID1020778 D-Limonene 5989-27-5 . 2
pro u C S a £ b |Fireplace]
NDishwasher and DHanfClaanad ey E Assay Cal Resuns (TXS1Ds)
1Wood Specifid] (50 Cnemicals)
. \ o 30K I T HL @ adive
- Fadl - L nauR, =

B QCOmit

Uncategorized|

Heavy Duty Cleaner|
aundry and Fabric Treatment|S =

o

* https://www.epa.qov/chemical-research/chemical-ana-pi'éducts-database—cpdat
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Structure based Similarity Search

ICE Tools: Chemical Quest @

'd 'l ™
‘ Curve Surfer | PEPK |

Results . «@» . The Chemical Quest tool uses fingerprints to predict structure similarity. (Beta)

Report an lssus | |
Run Reset

Max hits perinput: 10 0o

Tanimoto Coefficient: = 0.7 or greater g

lDrawl[Enterl

10161-33-8
57-B5-2 Chemical Structure
58-18-4

58-22-0

65-04-3

1071-83-8

VIVE

N ™
Chemical Characterization Chemical Quest

Chemical Quest tool
allows users search for
structurally similar
chemicals.

« Users can specify
CASRN, DTSXID,
Inchi Key or
SMILES strings as
inputs

 Chemical structures
can also be drawn
as input




() ICE Tools: Chemical Quest @

Q | Search the NTP Website

R BReEeld A X EE Ko 2 GV O L .00 .
m | " o Chemical Quest tool
7 o allows users search for
. -, Z structurally similar
— «@— The Chemical Quest tool uses fingerpi )‘ , ChemICa|S
Max h a .
( o < 4  Users can specify

ax hits perinput: 10 o costrict X Br CASRN, DTSXID,
o | Inchi Key or
ke SMILES strings as

Chemical ID input (one per line) @

10161-33-8 I

= [] inputs

reors N

1071-83-6 9 .
e Chemical structures
can also be drawn
o as input
0 P
[l lose
NOO0QO0OAOOO @ fad



ICE Tools: Chemical Quest

[ Curve Surfer T PEPK T IVIVE TChemicalcharacterization Chemical Quest

Chemical Quest Results

Send filtered results to: [ i)
Chemical Name! Testosterane propionate Chemical Name! 17-Methyltestosterone Chemical Name! Glyphosate Chemical Name: Testosterone
CASRN: 57-85-2 CASRN: 58-18-4 CASRN: 1071-83-6 CASRN: 58-22-0
DTXSID: DTXSID9036515 DTXSID: DTXSID1033664 DTXSID: DTXSID1024122 DTXSID: DTXSIDEDZ2371
Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7
Hit Count: 10 Hit Count: 10 Hit Count: 10 Hit Count: 10
Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10

View Results | View Results | View Results | View Results |

HH

OH H K
HO_ .-

H
0 //PvaCOOH HOuis
0 H

HOuw




ICE Tools: Chemical Quest '

[ Curve Surfer T PEPK T IVIVE TChemicalCharacterizatl‘on Chemical Quest

Results can be

Chemical Quest Results t t th
Send filtered results to: :;'
@@ Select tool.. v Clear Filter |
Chemical Name! Testosterane propionate Chemical Name! 17-Methyltestosterone Chemical Name! Glyphosate Chemical Name: Testosterone
CASRN: 57-85-2 CASRN: 58-18-4 CASRN: 1071-83-6 CASRN: 58-22-0
DTXSID: DTXSID9036515 DTXSID: DTXSID1033664 DTXSID: DTXSID1024122 DTXSID: DTXSIDEDZ2371
Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7
Hit Count: 10 Hit Count: 10 Hit Count: 10 Hit Count: 10
Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10

View Results | View Results | View Results | View Results |

OH

HH

HO\

H
o //P\/N\/COOH [~
O H

2




ICE Tools: Chemical Quest

[ Curve Surfer T PEPK T IVIVE TChemicalcharacterization Chemical Quest

Results can be
sent to other
|ICE tools

Chemical Quest Results

Send filtered results to: &

@@ Select tool.. v Clear Filter |

Chemical Name! Testosterane propionate

CASRN: 57-85-2
DTXSID: DTXSID9036515
Tanimoto: top 10 hits and =0.7

Chemical Name! 17-Methyltestosterone
CASRN: 58-18-4

DTXSID: DTXSID1033664

Tanimoto: top 10 hits and =0.7

Chemical Name! Glyphosate
CASRN: 1071-83-6

DTXSID: DTXSID1024122
Tanimoto: top 10 hits and =0.7

Chemical Name: Testosterone
CASRN: 58-22-0

DTXSID: DTXSIDEOZ22371
Tanimoto: top 10 hits and =0.7

Hit Count: 10 Hit Count: 10 Hit Count: 10 Hit Count: 10
Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed.Eilte

View Results | View Results | View Results | View Results |

OH

HO\\

H
0 //P\/N\/
O

COOH




ICE Tools: Chemical Quest @

N N
Curve Surfer PEPK | IVIVE

N ™
Chemical Characterization Chemical Quest

: Results can be
. @ Chemical Quest Results
, sent to other

|ICE tools

IR
Chemical Name! Testosterane propionate Chemical Name! 17-Methyltestosterone Chemical Name! Glyphosate Chemical Name: Testosterone
CASRN: 57-85-2 CASRN: 58-18-4 CASRN: 1071-83-6 CASRN: 58-22-0
DTXSID: DTXSID9036515 DTXSID: DTXSID1033664 DTXSID: DTXSID1024122 DTXSID: DTXSIDEDZ2371
Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7
Hit Count: 10 Hit Count: 10 Hit Count: 10 Hit Count: 10
Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed.Eiltarl(s): 10/10

View Results | View Results | View Results |

View Results |

OH

HO._ / H |
o //P\/chooH .
0

Results page displays the chemical identification information for each source chemical input, as well as
the number of hits and Tanimoto score stringency selected




' N N N ™
Curve Surfer PEPK IVIVE Chemical Characterization Chemical Quest

: Results can be
. @ Chemical Quest Results
, sent to other

|ICE tools

Send filtered results to: :;'

@@ Select tool.. v Clear Filter |
Chemical Name! Testosterane propionate Chemical Name! 17-Methyltestosterone Chemical Name! Glyphosate
CASRN: 57-85-2 CASRN: 58-18-4 CASRN: 1071-83-6
DTXSID: DTXSID9036515 DTXSID: DTXSID1033664 DTXSID: DTXSID1024122
Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7 Tanimoto: top 10 hits and =0.7
Hit Count: 10 Hit Count: 10 Hit Count: 10
Passed Filter(s): 10/10 Passed Filter(s): 10/10 Passed Filter(s): 10/10

View Results | View Results | View Results |

View results button opens new window displaying similar chemicals

ICE Tools: Chemical Quest

Chemical Name: Testosterone
CASRN: 58-22-0

DTXSID: DTXSIDEOZ22371
Tanimoto: top 10 hits and =0.7
Hit Count: 10
Passed.Ei :10/10

View Results |




. @ Chemical Quest Results

ICE Tools: Chemical Quest @

Curve Surfer

N N ™
PEPK IVIVE Chemical Characterization Chemical Quest

Similar Structures to: C[C@]12CC[C@HI3[C@@H](CCC4=CC(=0)CCIC@@]43C)[C@@H]1CCIC@@H]20

Select Page

Select CASRN(s) [i]

Showing 1-10 of 10 hits.

Tanimoto Filter _0 SMARTS Filter

s v

0 values

CASRN: 67308-98-9

DTXSID: DTXSID30745538

Chemical Name: (17beta)-17-
Hydroxy(1,1,2,2,6,6,7,7-~3~H_8_)androst-
4-en-3-one

Tanimoto Value: 1.0

Sort Results By Direction
Tanimoto v Desc v
L]

CASRN: 77546-39-5

DTXSID: DTXSID40662202

Chemical Name: (17beta)-17-
Hydroxy(16,16,17-~2~H_3_)androst-4-en-
3-one

Tanimoto Value: 1.0

Testosterone
CASRN: 52844-06-1 CASRN: 481-30-1 CASRN: 117338-89-3
DTXSID: DTXSID90967315 DTXSID: DTXSID8022329 DTXSID: DTXSID601016404 022371
Chemical Name: 17-Hydroxy(7- Chemical Name: Epitestosterone Chemical Name: Epitestosterone-16,16-d2 | hits and =0.7
~3~H_1_)androst-4-en-3-one Tanimoto Value: 1.0 Tanimoto Value: 1.0
Tanimoto Value: 1.0 .

10/10

NV

H- =k \
| A\
wd

View results button opens new window displaying similar chemicals




Results are
sortable and

filterable

ICE Tools: Chemical Quest @

SMARTS strings can be
used to filter results Upcoming: Users can
based on chemical select individual results to

substructures send to other tools.

Similar Structures to: C[C@]12CCIC@HI3[C@@HI(CCCACL(=0)CCIC@@I43C)IC@@H]I1CCIC@@H]20

Select Page

1 ~ ' of1 Showing 1-10 of 10 hits.

Select CASRN(s) O Tanimoto Filter @

0 values v

CASRN: 67308-98-9

DTXSID: DTXSID30745538
Chemical Name: (17hbeta)-17-
4-en-3-one

Tanimoto Value: 1.0

SMARTS Filter

Sort Restits By @ Direction @

Tanimoto hd Dege” ~
CASRN: 77546-39-5 CASRN: 52844-06-1 CASRN: 481-30-1 CASRN: 117338-89-3
DTXSID: DTXSID40662202 DTXSID: DTXSID90867315 DTXSID: DTXS5ID8022329 DTXSID: DTXSID601016404
Chemical Name: (17heta)-17- Chemical Name: 17-Hydroxy(7- Chemical Name: Epitestosterone Chemical Name: Epitestosterone-16,16-d2
Hydroxy(16,16,17-~2~H_3_)androst-4-en- ~3~H_1_)androst-4-en-3-one Tanimoto Value: 1.0 Tanimoto Value: 1.0
3-one Tanimoto Value: 1.0

Tanimoto Value: 1.0
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* Increased usability for non-subject matter experts

ICE Improvements motivated by SACATM Feedback
* Increased technical documentation

» Ongoing: developing help videos, user guides and Ul / visualization updates

« Ongoing: data set harmonization, annotation and expansion of metadata
* Expanding connections with other resurces
pages

« Complete: DTXSID and CASRN link out to EPA Dashboard and CEBS from all
« Planning: API for access to ICE data, API connection with CEBS
* |Increase structure-based methods

« Complete: Chemical Quest Tool for structure-based similarity searching

« Ongoing: Implementing similarity searching for additional descriptor libraries



P~ Y
WY

» Upcoming features in ICE 3.5 Release (early October 2021):
al. 2021 Chem Res Tox)

Chemical Quest Tools

+ Ability to select subsets of chemicals to send to other assays in Curve Surfer and
included on plots

ICE: Future Plans
* Inclusion of Saagar features for similarity searching in Chemical Quest Tool (Sedykh et

« ACS50 detail view plots on cHTS summary charts and additional data download options
« Help videos: https://ice.ntp.niehs.nih.gov/test/Search
* In Development:

« Further refinement of assay annotations, additional data sets

* Inclusion of additional search and filtering capabilities, further roll out of help videos
 Additional visualization tools and new visualizations for various data types

 Incorporating population variability in metabolic enzymes in ICE PBPK workflows


https://ice.ntp.niehs.nih.gov/test/Search

Connecting Metabolism and Variability in Humans: Toxicokinetics

Toxicology Letters 312 (2019) 173-180

Contents lists available at ScienceDirect

Toxicology Letters

ELSEVIER journal homepage: www.elsevier.com/locate/toxlet

Metabolism of triflumuron in the human liver: Contribution of cytochrome )
P450 isoforms and esterases =

_Rim Timoumi®®, Franca M. Buratti®", Salwa Abid-Essefi’, Jean-Lou C.M. Dorne’,
.Emanuela Testai®

Toxicology Letters

ELSEVIER journal homepage: www.elsevier.com/locate/toxlet

Inter-phenotypic differences in CYP2C9 and CYP2C19 metabolism:

Bayesian meta-regression of human population variability in
kinetics and application in chemical risk assessment

Nadia Quignot™'*, Witold Wigcek™'"", Leonie Lautz‘, Jean-Lou Dorne?, Billy Amzal®

“ CERTARA, Pars, France

Computational Toxicology

journal homepage: www.elsevier.com/locate/comtox

Inter-ethnic differences in CYP3A4 metabolism: A Bayesian meta-analysis )
for the refinement of uncertainty factors in chemical risk assessment
Keyvin Darney™", Emanuela Testai”, Franca M. Buratti”, Emma Di Consiglio”, Emma E.J. Kasteel’,

Nynke Kramer®, Laura Turco®, Susanna Vichi®, Alain-Claude Roudot, Jean-Lou Dorne®,
Camille Béchaux”

France
¥ Health, Lo Superior di Sanid Viale Regina Elena 299, 00161 Rome RM, tly

st for Nk Asesmen Sceces, Ui Universy, .0, B 8017, S06TD U, The Nerads

UFR Sciences et Techniques, 6 Av. Victor Le Gorgeu, CS93837, Gedex 3, Brest

29238, Prance
“Buropean Food Scfety Authority, 1a, Via Carlo Magno, 1A, 43126 Parma, PR, laly

Environment International

ELSEVIER journal homepage: wwuw.elsevier.com/locate/envint

Bayesian meta-analysis of inter-phenotypic differences in human serum
paraoxonase-1 activity for chemical risk assessment

i

K. Darney’, E.E.J. Kasteel”, F.M. Buratti, L. Turco’, S. Vichi‘, C. Béchaux", A.C. Roudot’,
N.I Kramer”, E. Testai‘, J.L.C.M. Dorne’, E. Di Consiglio’, L.S. Lautz™

Archives of Toxicology
https://doi org/10.1007/500204-020-02765-8

TOXICOKINETICS AND METABOLISM

Human variability in isoform-specific UDP-glucuronosyltransferases:
markers of acute and chronic exposure, polymorphisms
and uncertainty factors

E.E.J. Kasteel'® - K. Darney?® - N. 1. Kramer'® - J. L. C. M. Dorne*® - L. S. Lautz?

Computational Toxicology

journal homepage: wwiw.elsevier.com/locate/comtox

A generic Bayesian hierarchical model for the meta-analysis of human
population variability in kinetics and its applications in chemical risk
assessment

)

Witold Wiecek™, Jean-Lou Dorne”, Nadia Quignot", Camille Bechaux", Billy Amzal®

Covering Phase | PBPK models + virtual population
CYP450 and Phase Il el utake
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https://ice.ntp.niehs.nih.gov/
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