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° Socuefal demands for safer and sustainable chemical products are
stimulating changes in toxicity testing and assessment frameworks

- Chemical safety assessments are expected to be conducted faster and
with fewer animals, yet the number of chemicals that require
assessment is also rising with the number of different regulatory
programmes worldwide.

- In the EU, the use of alternatives to animal testing is promoted.
- Animal testing is prohibited in some sectors e.g. cosmetics

- The European Registration, Evaluation, Authorisation and Restriction
of Chemicals (REACH) legislation lays out specific information
requirements, based on tonnage level triggers. However, the regulation
explicitly expresses the need to use New Approach Methodologies
(NAM) to reduce the extent of experimental testing in animals.

- National Center for
Computational Toxicology
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- REACH-like schemes also have been established in China, South Korea,
and Turkey.

« In the US, the new Frank Lautenberg Chemical Safety for the 21st
Century Act (LCSA) requires that a risk based prioritisation is
conducted for all substances in commerce, some 80,000, many of
which are lacking sufficient publicly available toxicity information.

- The LCSA also suggests developing alternative methods to
reduce/refine animal testing.

- Risk based prioritisation is also an important aspect of regulatory

frameworks in Canada (the Domestics Substance List), Australia and
the EV.

- NAM offer a means of facilitating the regulatory challenges in
chemical safety assessment




SEPA ... Integrated Approaches to Testing
and Assessment (IATA)

- A means of integrating existing data and non-testing data together,
determining what new information needs to be generated in order to
make a decision with sufficient confidence for the purpose in mind

«IATA can be likened to workflows depicting the steps of gathering
information for a substance and evaluate its fitness for purpose for the
decision required

-Some IATA are more complex than others but the generic building
blocks of considering existing data, NAM (i.e. in vitro methods, non-
testing approaches) BEFORE instigating new in vivo testing are the same

- NAM fit within the context of these IATA schemes and should not
necessarily be considered in vacuo
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Problem formmalation. Definition of the regulatory need (e g hazard
identification, hazard characterization, safety assessment etc) and
the mformationparameters that are relevant to satisfy the need,
mcluding consideration of existing constramnts and, if applicable,
consideration of the level of certainty required.

L

Gather and evaluate existing information (in wivo, in vitro, in siicao
(e.g ((NSAR), read across and chermical category data).

k.

EPA General framework of an IATA

IWlake a weight of evidence assessment or apply predefined decision

criteria (e.g. ITS, STE).

Srailable infortmation
provides sound
conclusive evidence for
the specific regulatory
need

If awailable information does not prowide sufficient ewvidence
consider what additional information from non-testing, non-atimal
testing methods and, as a last resart, fom ammal methods would be
needed to generate sufficient evidence.

l

Ilake a weight of evidence assessment or apply predefined decision

criteria (ie ITS, STE).

Aallable infortnation
provides sound
conclusive evidence for
the specific regulatory
need

From OECD
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- Historical information on the chemical of interest

* Non-standard in vivo tests

- Information from “similar” chemicals

» Predictions from other non-testing approaches such as (Q)SAR
- In chemico tests

« In vitro tests

- Molecular biology, -omics

- Exposure, (bio-)kinetics
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- As noted earlier, there is a shift towards non animal alternatives as
a response to regulatory drivers

Integration of different non-animal approaches requires an organising
framework to ensure that the different information sources are being
interpreted in their appropriate context. This is particularly relevant
for New Approach Methodologies (NAMs).

- AOPs serve to provide this organisational framework and hence play
an important role in developing and applying IATA for different
purposes as well as provide a roadmap for future QSAR development

- AOPs provide the linkage from chemistry, through the Molecular
Initiating Event (MIE) to Adverse Effect
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Adverse Outcome Pathway

AOPs

r Y
Macro-Molecular Cellular Organ Organism Population
Toxicant Interactions Responses Responses Responses Responses
Receptor/Ligand Gene Altered Lethality
Interaction Activation Physiology ) Structure
ol DNA Binding Protein ||  Disrupted Development | Recruitment
Properties Protel Production Homeostasis : red
rotein mpaire Pa—
Oxidation Altered Altered Tissue Reprﬂpductiun Extinction
Signaling Development
or Function Cancer
Protein
Depletion

An AOP represents existing knowledge concerning the sequence of events and

causal linkages between initial molecular events, ensuing key events and an
adverse outcome at the individual or population level.

National Center for
Computational Toxicology
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Establishing Scientific Confidence in
the application of AOPs for IATA

Develop the AOP

Develop new (or map existing) specific assays to key events within the AOP

Conduct (or document) Analytical Validation of each assay

Hlw|—

Develop new (or map existing) models that predict a specific key event from one or
more pre-cursor key events. (The input data for the prediction models comes from the
assays described in Steps 2 and 3 above.)

Ol

Conduct (or document) Qualification of the prediction models

Utilization: defining and documenting where there is sufficient scientific confidence to
use one or more AOP-based prediction models for a specific purpose (e.g., priority
setting, chemical category formation, integrated testing, predicting in vivo responses,
etc.)

National Center for
Computational Toxicology

For regulatory acceptance and use, processes need to be agreed upon and utilized to
ensure robust and transparent review and determination of fit-for-purpose uses of
AOPs. This should include dissemination of all necessary datasets, model parameters,
algorithms, etc., to enable stakeholder review and comment, fully independent
verification and independent scientific peer review. Whilst these processes have yet
to be defined globally, in time, these should evolve to enable credible and transparent
use of AOPs with sufficient scientific confidence by all stakeholders.

Patlewicz et al (2015) Regul Toxicol Pharmacol. 71(3):463-77.
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		Develop new (or map existing) models that predict a specific key event from one or more pre-cursor key events. (The input data for the prediction models comes from the assays described in Steps 2 and 3 above.)
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		Utilization: defining and documenting where there is sufficient scientific confidence to use one or more AOP-based prediction models for a specific purpose (e.g., priority setting, chemical category formation, integrated testing, predicting in vivo responses, etc.)
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		For regulatory acceptance and use, processes need to be agreed upon and utilized to ensure robust and transparent review and determination of fit-for-purpose uses of AOPs.  This should include dissemination of all necessary datasets, model parameters, algorithms, etc., to enable stakeholder review and comment, fully independent verification and independent scientific peer review.  Whilst these processes have yet to be defined globally, in time, these should evolve to enable credible and transparent use of AOPs with sufficient scientific confidence by all stakeholders.
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a) What existing

data and data b) Is there an AOP that is

TYPﬁS t;llri EI;TSS ARs Read- applicable to the regulatory
available; 9. :

application of interest?
ﬁ across, ITS PP

Is data input

Additional Data, adequate to makeé7\

regulatory
Method Needs decision? c) Regulatory

Applications
ﬂ Screening
Insufficient confidence < = Prioritisation

What AOP-TATA tools/assays Classll.f'cahon &
can be applied or need to be R39u|a1-or-y Labeling
developed to generate data to decisions * Hazard Assessment

make the decision? Risk Assessment

i Tollefsen et al, 2014
Computational Toxicology



SEPA  Scientific confidence considerations for

-Proposed validation principles:
-define the endpoint being assessed:
-define the purpose/application for which the IATA is proposed:;
-describe the rationale underlying the construction of the IATA;

-describe how the individual information sources constituting the
IATA are integrated to derive the final prediction/assessment and,

-describe the predictive capacity of the approach, the limitations in
the application of the approach and the known uncertainties
associated with the TATA application.

ational Center for Worth and Patlewicz 2016
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W Assessment (IATA)

Problem formulation

AQOP
YES

Regulatory
. < conclusion
informatiarrergecision-making?

NO
Generate additional information YES

008 =

NO

Weight of Evidence _|

assessment: Adequate
- National Center for infor'maﬁon fOf‘ decision—making?

Computational Toxicology

From OECD
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A defined approach to testing and assessment consists of a fixed
data interpretation procedure (DIP) used to interpret data
generated with a defined set of information sources, that can
either be used alone or together with other information sources,
to satisfy a specific regulatory need.

Guidance Document on the Reporting of Defined Approaches to
be Used within Integrated Approaches to Testing and
Assessment ENV/JIM/MONO(2016)28

Guidance Document on the Reporting of Defined Approaches and
Individual Information Sources to be Used within Integrated
Approaches to Testing and Assessment (IATA) for Skin
Sensitisation ENV/JIM/MONO(2016)

- National Center for 13
Computational Toxicology



http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2016)28&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2016)29&doclanguage=en
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-?EPA ~ Defined approaches within IATA

Work currently underway within the OECD is aiming to establish
Performance-based Defined Approaches for skin sensitisation

Aims to substitute the need for animal testing for skin
sensitisation based on a combination of methods which predict key
endpoint responses in the AOP

DA will be evaluated based on their performance using the same
data sets/reference chemicals for the endpoint of interest

14
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= sensitisation

AOP and available toolbox of non-animal methods

Chemical Molecular Cellular Response Crgan Response I Organism Response I
Stmdurga & Initiating Event
Properties Dendritic cells (DCs)
Induction of inflammatory 1 Lymph node Skin (epidermis)
Metabalism cytokines and surface e "
Penetrati molecules o) » Histocompatibility Inflammation upon
Enetration Covalent P i
S Mobilization of DCs complexes |  challenge with
I with c2lls / presentation by allergen
Keratinocytes U DCs
- - 1 »  Activation of T
Clectophit | 5~ &y [« Activation of cells
substance inflammatory cytokines E:' + Proliferation of

» |nduction cyto-proteciive activated T-cells

gene pathways Guinea Pig
. . . Maximisation Test
In vitro skin e denlet )
absorption Peptide depletion Activation of biochemical Buehler Test
(TG 428) Adduct formation pathways (e.g. Keap-1 In vitro T cell
Nrf2-ARE pathway) oy
priming/

Relative - . .
reactivity rate Pathways-associated proliferation
gene/protein expression

In silico
toxicokinetic
models

y Local Lymph Node
Release of pro-inflammatory Assa
mediators Y
Expression of co-stimulatory
and adhesion molecules

Presented by S Casati, JRC

- National Center for
Computational Toxicology
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TG 442C (DPRA)

Chemical Molecular Cellular Response
Stmcturg; & Initiating Event
Froperties Dendritic cells (DCs)
-
Induction of inflammatory
Metahalism f_'l::" cytokines and surface
Penetration Covalent mD|E_E_:U|E_S
interaction Mobilization of DCs )
wiith cells
{1 protein Keratinocytes i
Electrophilic Iz.z-j_ [!:> Activation of
substance inflammatory cytokines
Induction cyto-protective
gene pathways

=

TG 442D (ARE-Nrf2
Luciferase test method,
KeratinoSens™); LuSens

IL-8 Luc assay
RhE IL-18

h-CLAT (draft TG)

U-SENS™

Sens-is

pproaches within IATA: Skin
sensitisation (SS)

COrgan Response I

Organism Response I

Lymph node Skin (epidermis)

(. Histocompatibility Inflammation upon
complexes challenge with
presentation by allergen
DCs

»  Activation of T
cells
Proliferation of
activated T-cells [_

—

Presented by S Casati, JRC
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- National Center for https://aopwiki.org/wiki/index.php/Aop:40
Computational Toxicology



SEPA Defined approaches for skin sensitisation
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R Gestastion Bayesian Networks for
Skin sensitization

| P77 771 Jaworska et al (2015)

Me

ResL

- National Center for
Computational Toxicology
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- What is the Substance of concern (SOC)?
- What is already known about the SOC?
- What is the Decision context?
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Decision context - screening hazard assessment | What is the Substance of concern
(506)

Relevant routes of entry

Testing may not be feasible Physical ferm information at rm temp

ES5Ure.

Determine LogKow, Melting pt, vapeur

An Assessment workflow

Determine structure identity using DSSTox

Physprop database

absence of physicochemical estimates.

pressure..

Is S0C fl i

Flash point<200 deg €2

Use QSAR estimates e TexQP, TEST etc in

These values are pertinent for evabating likety bioavailobility and
| data e f

fer
ol

vitee

Is 50C explogive?
Is the SOC a strong base or acid?
Does S0C have the potential to be

Explosive - Peroxide, chlorite etc.
A strong base or acid - pHe2 or 211

Testing may not be
feasible/necessary

corrosive?

Tier 1: GHS CAL information echemportal.org _ﬁ Perform a data gop analysis |
Tier 2: Extract from ToxrefDB, AcTer efcona J
study summary or detailed level

—

Is the data
available sufficient
for decision?

preting g
hevcd faasibility of generatang raw data particalar that n

# of data gaps?

Is a grouping approach more
appropriate for the endpoint(s)
- N — of concern?
Consider metabalic, reactivity,
bicavailability infarmation
YES
Perform read-across
prediction Tdentify analegues using NO
chi | and/or

bioactivity descriptors

Evaluate the analogues based

Make predictions using availoble

Far which endpoints?
Quality and relicbility of data?
#>3 may imply a read-across approach

Expert systems for toxicity - Derek
TEST, QASIS..

on general and endpoint QSARS
. Perform GenRA to
specific considerations determine an overall call
feor specific study types

decision?

Is the prediction
sufficient for
decision?

Consider mechanistic information
from HT/HC ass
associated AOPs if available

ays and

Mexus,

< Is the endpoint of concern associated >

|

or potential member of
an existing category?

with an available AQP?
NO [ ves
¥
Apply AOP informed TATA approach (including non-
testing IATA)

Is the cutcome
sufficient for

| Generate bisactivity profile ‘

Generate chemical fingerprint for

50C ond identify analogous
substances with substance with Determine Exposure:Activity ratio

existing bioactivity data and (EAR)

comman structural features

l v
I ratio is greater than a target

Read-acress bisactivity profile walue?

from analogous substances l

Is the outcome
sufficient for
decision?

Consider and perform edditional
in vivo testing

decision?

Consider other assays or a refined humen
expasure assessment with in-depth TK and
dosimetry to derive a refined EAR

Patlewicz and Fitzpatrick 2016
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An Assessment workflow

Data gap analysis

Strategies for filling the
data gaps using read-
across

Strategies for filling
data using QSARs, AOP-
informed DA etc.

information

Strategies for filling
data using bioactivity

-] Patlewicz and Fitzpatrick 2016



“EPA Decision contexts

Prioritisa What do we know about
-Screenincour substance of
-Risk Asseinterest..

A Data gap analysis is
typically the first step
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S Data gap analysis
Assessment request
l Sufficient Data
Available
Identifies data including
C&L flags & associated in -
vivo hazard information
1 Data Available

Literature search ﬁ
i |

In vitro data (HTTR, | No Data Available or Data
HTS, HCS) is insufficient for the

1 decision context
In silico evaluation ﬁ

(Q)SARs read-
- National Center for across e"'C.

Computational Toxicology

Hazard Evaluation




“EPA  The CompTox Chemistry Dashboard

- A publicly accessible website delivering access:
-~760,000 chemicals with related property data
- Experimental and predicted physicochemical property data

- Integration to “biological assay data” for 1000s of
chemicals

- Information regarding consumer products containing
chemicals

-Links to other agency websites and public data resources
-"Literature” searches for chemicals using public resources
-"Batch searching” for thousands of chemicals

- DOWNLOADABLE Open Data for reuse and repurposing
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R https://comptox.epa.gov/dashboard

Home Advanced Search Batch Search Lists Predictions. Downloads

Chemistry Dashboard R o
€D ST“?@ 761 Thousand Chemicals
2y

o

| ISearch a chemical by systematic name, synonym, CAS number, or InChlKey Q

T,
[*]
z
g Identifier substring search
N &
S

Ses what people are saying, read the dashboard commenis!

Latest News

Read more news

A Movie Regarding how to Identify "Known Unknowns" Using the CompTox Dashboard

[ ]
W Ty, Discover. Connect. Ask.
E o ".53 About/Disclaimer ACToR Contact
LBN74 Accessibility DSSTox Help -

- National Center for
Computational Toxicology
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s EPAI..Ir'lt:--'! States
S E mantal Protection
\’ Ag =Y

Chemistry Dashboard | EPAHFR Submit Comment || Copy= || re~ [N Aae

1,2-Propylene glycol %
57-55-6 | DTXSID0021206

(@ Searched by 0S5 Tox_Substance_|d: Found 1 result for 'DTXSIDO021206.

Q  la By | A Q-

Wikipedia

Propylene glycal (ILIPAC name: propane-1,2-dial) is 2 synthetic organic compound with the chemical formula
ZIHBDZ. It is 3 viscous colorless liguid which is neary odorless but possesses s faintly sweet taste. Chemically it
O H is classed a5 a diol and is miscible with a broad range of solvents, including water, acetone. and chloroform. Itis

produced on a large scale and is primarily wsed in the production of polyrers, but also sees use in food...Read
mare

H O Infrinsic Properties
Structural Identifiers
CH;

Linked Substances

Presence in Lists

Record Information

CQuality Conirol Motes

Chemical Properties Env. FateTransport Hazard ADME [Beta) Exposure Bioaszays Similar Compounds Felated Substances Synonyms Literature Links Comments

- National Center for
Computational Toxicology
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al Protaction Home Advanced Search Batch Seanch Lists Predictions. Downloads

Chemistry Dashboard | EPAHFR Submit Comment | | Copyw | | fav | As | Asa

rFs
Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioassays Similar Compounds Related Substances Synonyms Literature Links Comments
Exposure Limit
Download table as: | TSV sl Human Eco
Lethality Effect Level
Risk
Puint of Departure i o Assessment ) Study Exposure )
Priority Type Subtype Class @U‘alues Units Type Route Species Subsource  Source
Towicity Walue
S
g MOEL Cardiova... subchronic 5000.0 mgikg-day subchronic orsl rat Valleet .. PPRTV (...
2 MOEL Endocrine subchronic 5000.0 mgikg-day subchronic orzl rat Vallzat .. PPRTV (...
g LOEL Hematol... subchronic 2500.0 mgikig-day subchronic orzl rat Valleet .. PPRTW (...
8 LOEL Hepatic subchronic 2500.0 mgikg-day subchronic arzl rat Valleet .. PPRTV (...
g MOEL Immurne rnrmunot... 5000.0 mgikg-day subchronic orsl rat Valleet .. PPRTV (...
2 MOEL Renal subchronic 5000.0 mgikg-day subchronic orzl rat Vallzat .. PPRTV (...
g LOEL Systemic subchronic 2500.0 mgikig-day subchronic orzl rat Valleet .. PPRTW (...
2 MOEL Hematol... subchronic 1500.0 mygkig-day subchronic arzl rabhbit Valleet PPRTV (...
g MOEL Systemic subchronic 1500.0 mgikg-day subchronic orsl rabbit Valleet .. PPRTV (... hd

- National Center for
Computational Toxicology
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— ToxCast and Tox21

M 1 EPAI..Imt:-dﬁra ]
\? E antal Protection

Chemistry Dashboard | EPAHFR submit Gomment || Gopy= || se~ [ED Aca
Y
Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioaszays Similar Compounds Related Subsiances Synonyms Litersture Links Comments
Chemical Activity Summary €)
PubChem @ ToxCast Data [}@ i) ASSEI‘,I' Details
N ACS0 {uM): 0.16 -
26= .
@ Shaw All S Scaled top: 1.41 @
; - Assay Name: NVE_NR_hFXR_Antagonist
24+ 3-' = H Assay Description: 718
3 nuclear receplar Gene Symbol: MR1H4
23 cell cyde Organism: hurnan
beschgrownd measurement Tissue: NA
an Assay Format Type: biochemical
=7 Biclogical Process Target: receptor binding
Detection Technology: TR-FRET
1.6 Analysis Direction: positive
Intended Target Family: nucsar receptor
16 Description: Data from the assay component
MWE_MR_hFXR_Antagonist was analyzed imto
14 o 1 assay endpoint. This assay endpaoint,
MNWE_MR_hFXR_Antagonist, was analyzed in
1 the positve fitting directon refative to OME0 as
=7 the negative control and baseline of activity.
ACED (ul) Using a type of binding reporter, loss-of-signa
1-E L T T '“'.a!”,» T |||||ﬁ|| T T T TTTI1IT T T T TTITIT T T T T T 1 ||||||L T T T r1omm a,c:ﬁuirycaw:.eusecmur‘der*_:.tar‘dcwngesn
b Lot b b ! o 1w a the binding as they relate to the gene MR 1H4. -
Download as: | TSV Excal | Show | |nactve Background
Assay Name Assa... €W SegA.. ADP Link AOPEve.. EHitCal. €97T... Scale.. €%... log... € Target Family
-
F Y

National Center for
Computational Toxicology



SEPA Sources of Exposure to Chemicals

United States
Environmental Protectior
Agency

Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioassays Similar Compounds Related Substances Synonyms Literature Links Comments

Product & Use CﬂtEﬂﬂ'l'i'ES Product & Use Categories (PUCs) €)

Ehem“:al WEig ht le:tinn Categorization type Number of Unique Products v
PUC 283 -
Chemical Functional Use PUC 208
FUC "7
Monitoring Data e o
FUC o7
FUC 101
Exposure Predictions PUC 101
PUC a0
- PUC 28
Production Volume v

- National Center for
Computational Toxicology
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Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioaszays Similar Compounds Felated Substances Synonyms

Found 78 synonyms

Legend: Valid Synonyms Good Synonpms Other 51;'1%?'115 I Copy all Synonyms

1.2-Propylene glycol
Propane-1,2-dicl
1.2-Propanediol
57-65-6 m
alpha-Propylens glycol
{+i-) 1,2-Propanedicl
{R5}-1,2-Propanediol

dl-Propylene glycol

3-01-00-02142 [T regy

1, 2-Propansdiol
{.+- -1, Z-Fropanedial
{.+-.)-Propyisne glycol

1, 2-[R.5)-Fropanadiol

1, 2-DIHYDROYFPROPANE

1, 2-FROPANDIOL

- National Center for
Computational Toxicology
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SEPA Literature
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National Center for

Exposune Bioassays Similar Compounds

(zooqle Scholar

wery then 2) click on Retrieve. |
v ‘ Refrieve Aricles [ 1]

PubMed Abstract Sifter

s to sift abstracts. u

FPubChem Aricles

garsties: 3 systemafic review of available studies on hea. .

Searches and

Links

Felated Substances Synanyms Litersture

Links Comments

Optionally, edit the query before retrieving.

("67-65-6" OR "1,2-Propylene glycal” OR "Propylene Glycol") ANMD (NOAEL or

13 of 13 articles loaded. ..

MNOEL OR LOEL or Rfd OR "reference deose” O

"adverse effect level"Ttiab] OR "cancer slope factor[hak])

Authors.

Zulkifli; Abidin; Abidin; Amer Mordin: Praveena; Sye...

Download ! Send to...

Journal

Reviews on environmental health

‘reference conceniration” OR

| assessment of 3 prototype e-cgarst device and thres ..

Werley: Kirkpatrick; Cldham; Jerome; Langston; L.

Inhalation toxicology

PubChem Patents

monitonng Equivalents for selected E- and P-senes glyc..

Post; Ball; Hays

International jounal of hygiene and environmental h...

mful hea'th effects of inhaling nicotine-free shishs-penv...

Kignhuis; Sosteman-Hernandaz; Sos; Cremers: K.,

Tobacoo induced disesses

le: Developmenta! and reproductive toxdcity potential of .

Glymn; Jo; Minowa; Sanada; Mejishima; Matsuuchi; ...

Reproductive toxicology (Elmsford, M.}

PPRTV

iafety assessment of Efinaconazole Solution (10%) foro...

Jo; Glynn; Mejishima; Sanada: Minowa; Calvarese:; ...

Regulatory toxicology and pharmacology : RTP

=d formulations for intravenous mouss pharmacokinatic ...

Thackabemy: Wang: Schweiger; Massick: Valle: D

Xenobiotica; the fate of foreign compounds in bioleg...

safety and pharmacokinetic evaluations of propylene gly. ..

Werley; McDonald; Lilly; Kirkpatrick; Wallery; Byron;...

Toxicology

IRIS

on the zafety assessment of methoxyizopropanal and m...

International joumnal of toxdcology

slogically-based pharmacokinetic modeling to address n__.

Kirman; Sweeney; Corley; Gangas

Risk analysis : an official publication of the Society f..

of 2-methoxypropionic acid formed from bets-propylens...

Camey: Pottenger; Johnson; Liberacki; Tomesi; Dry...

Toxicological sciences : an official joumnal of the Soc...

e

Al 1] Download Sifter for Excel |1 ]

Computational Toxicology
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External Links to Data and Services
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Chemical Properties Env. Fate/Transport Hazard

General Toxicology

(#) EPA Substance Regisiry ... (#) ACToR

-¢ Household Products Data. .. o, DrugPortal

i) PubChem Ba ccris

(&) CPCat &) ChemView

# DrugBank @cCTo

W Wikipedia @ =ChemPortal

Q MSDS Lookup B Gene-Tox
ChEMEL B HsOoE
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United States

SEPA Integrated Linkouts

Environmental Protectior

Agency

[~ v X AL ITOH W

usel fal
eChemPortal provides free public access to information on properties of

PR chemicals. Direct links to collections of chemical hazard and risk

g Information prepared for government chemical review programmes at L
national, regional and intermational levels are obtained.

flgEL -~ - =

& Google Scholar

ipedia e e%hemlﬂnrtal
DS Lookup B Gerte-Tox

& Google Patents

0 MSDS Lookun Bl Gene-Tox GG

The International Chemical Safety Cards (IC5C) summarize essential b
health and safety information on chemicals for their use at the '

- g P

% IH

E= NIOSH Ghemi@ Safety .. |

e T . i |0 I i [ PP W ]

O SETTCE TOegTsy - =T A TOTT

€l Comparative Toxicogenomics Database is a robust, publicly available A
database that aims to advance understanding about how environmental

W

Bl

exposures affect human health.
at — g
Bank @CiD & Google Books

& Google Scholar

- National Center for f=+i5 - Iﬁmpnnal

Computational Toxitorogy
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Environmental Protectior

—" Comparative Toxicogenomics DB

| ContacTUS *
Ctd Muminating how chemicals affect human health.

2
"' | Chemizals ¥ | [Name, CAS RN, ID |[ search | #

Comparative Toxicogenomics Database

N N ——

O Propylene Glycol

!{Basics \erene Interactions \erenes \| Diseases irPhenDtypes \eromps \lrpathwavs \erO \l | |rReferences \l

T

These diseases are associated with Propylene Glycol or its descendants. Each association is curated ([ marker/mechanism and/or [l therapeutic) and/or inferred (via a
curated gene interaction).

Disease categories [Show chart]

Disease category——— "ASSOCiEItiOﬂ type

Filter by ﬁALL vi||[ALL v ]

1-50 of 240 results.
|HFirst|‘ Previous|1|2|3|4|5|" Next|HLast|

Direct N Enrichment Inference _
Chemical - Disease s Evidence Analysis Inference Network = Score  References:

1. Propylene Drug-Related Side Effects and Adverse | [+ 1Gol+!] €3 2 genes: ascca | ascca 4.09 5

Glycol Reactions
2. Propylene Acute Kidney Injury M| oD €3 2 genes: 1.5 | TaFB1 3.78 3

Glycol
3. Propylene Chemical and Drug Induced Liver Injury [ 4TG0l €3 2 genes: ascca | 1Le 2.82 5

Glycol
4. Propylene Kidney Diseases (M | 1 gene: TGFB1 2.54 4

Glycol -

- National Center for
Computational Toxicology
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United States

Environmental Protectior

Agency

National Center for
Computational Toxicology

Advanced Search@

Mass Search e

+ MinMax M L

ar Eormaula * WM& Ready Formula €
Exact Formula €k

Generate Molecular Formula(e) &

- 3 inMon

1
H
m

Da | ppm

Default Options: C[1-50] H[0-100] Q[0-20] M[0-20] P[0-20] S[0-10]
Include Halogens: & F[0-20] CI0-20] Br{0-20] I[0-20]

Options =

Search O

Search Q

Search Q
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Evom tIF’oteto

“  Mass Based Search

Mass Searche

- Iz ¥ L

191.131 Da + 5 Da | ppm Search Q
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United States

Agency

National Center for

Advanced Searches

Environmental Protectior

EPA

Download / Send

Computational Toxicology

Home

Chemistry Dashboard

Sortby: Mass Difference -

CHy

DEET
134-62-3

Benzamide, N-pentyl-
20308-43-4

Phendimetrazine
634-03-7

p-t-Butylacetanilide
20330-45-4

Advanced Search EBaich Search

Lisis

Predicfions Downloads

Search Results
Searched by Mass: 1910381 +/- 5 ppm.

295 of 298 chemicals visible

o)\ch_,

N-Butylacetanilide
91-48-5

M H-Diethylphenylacetamide
2431-96-1

cHy

€Hy  OHy

Benzaldehyde. 4-{dicthylamino}-...
92-14-3

FH{Dimethylamino }-2-methylpropi...
26171-50-8

(@]
i
u,.-/\@/\",
Acelanilide, 2',6-diethyl-
16665-89-7
(@)
o NH .
HyC
CH,

Butyramide, 2-ethyl-2-phenyl-
30568-39-9

|
CHy
Azetidine, 1,3-dimethyl-3-{m-met...
19532-26-9

©

1-Heptanone, 1-(4-pyridyl)-
32941-30-3
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SEPA Batch Searches

United States
Environmental Protectior
Agency

[ Batch Searche

Step One Step Two Step Thres Step Four Step Five Step Six

Step One: Select Input

Select Input Type(s)
Chemical Name €)
CASRN ﬁ Enter ldentifiers to Search (z=2arches should be limited to <1000 dentifiers)
InChiKey €9 | Skeleton €)
DSSTox Substance 1D €
MS-Ready Formula(e) €
Exact Formula(e) €)

Monoisotopic Mass

- National Center for
Computational Toxicology
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<vEPA

United States

Batch Search

Environmental Protectior

Agency

National Center for

Select Input Type(s)

] (1 ]

O 0.

O ﬂ O 0
O 0
¥ MS-Ready Formula(e) €
O 0

Metadata

[J Curation Level Details €9

¥ Data Sources €)

¥ Assay Hit Count €)

U Include links to ACToR reports - SLOW! (BETA) €)
¥ NHANES/Predicted Exposure €)
¥ Include ToxVal Data Availability €}
¥ Number of Publvled Articles €)

L) Abstract Sifter Input File (Beta) €)
U MetFrag Input File(Beta)

¥ RIS

¥ PPRTV

¥ PubChem Data Sources

L) ToxPrint fingerprints €

Computational Toxicology

s

Enter Identifiers to Search (searches should be limited to <1000 identifiers)

CEH1203
CIHIN3
CE8H1INO
CT7H5NOS
COH15NO
C1H120
C9H803
CEH1205

COH15NO2

L NIOSH IDLH Values

I NIOSH International Chemical Safety Cards

L NIOSH Pocket Guide to Chemical Hazards

L NIOSH Skin Motation Profiles

LI NORMAN Collaborative Trial 2015 Targets and Suspects
= Norman Network PFAS (KEMI Repart)

= NORMAN Netwaork Priority List

= MormaNEWS: Morman Early Warning System

I PFAS list provided by X. Trier et al

I Pharmaceutical List with EU, Swiss and US Consumption Data
J Provisianal Peer Reviewed Toxicity Values

) Stockholm Convention on Organic Pollutants

¥ STOFF-IDENT Database of Water-Relevant Substances
) Superfund Chemical Data Matrix

¥ Surfactant List Screened in Swiss Wastewater (2014)
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Agency

National Center for

Excel Output

INPUT FOUND_BYDTXCID_INDATA_SQLTOXVAL CTOXCAST TOXCAST NUMBER_(PUBCHEM_ STOFFIDEI
CEH‘IEDSE\I:IL"MS Ready |DTXCID701! Y 0.36 2/562 24 83 Y
CeH1203 MS Ready [DTACIDO03 67 Y 0.36 1/276 376 gl Yy
CeH1203 MS Ready | DTXCID106 65 Y .42 513 b iy
CeH1203 MS Ready | DTXCID105; 45y 0.0 0/163 3 94 -
CeH1203 MS Ready | DTXCIDI01 38 Y - - 14 110°Y
CeH1203 MS Ready | DTXCID402: 34y 0.0 0/113 - 53 Y
CeH1203 MS Ready | DTXCID202:! Y - - - Y
CeH1203 MS Ready | DTXCID202. 30 - 254 71276 - 04 -
C6H1203 MS Ready |DTXCID103 26 - - - 46 -
CeH1203 MS Ready | DTXCID202:! 24 0.0 0/113 - 47 |-
CeH1203 MS Ready | DTXCID3031 22Y - - - g9 -
CeH1203 MS Ready |DTXCID302 20 - - 2 25y
CeH1203 MS Ready [DTXCID40T 19°Y - - 12 62 -
CeH1203 MS Ready | DTXCIDT04: 17 Y - - - B4 -
CeH1203 MS Ready | DTXCIDV04 16Y - - 3 49 -

Computational Toxicology



“EPA Real-Time Predictions

Environmental Protectior
Agency

e Do o) oo v | A r @ b > 400 Select properties to predict
(] H TEST.ED

| c * Toxicological

; N properties + - 7 Physical properties + —
. 0 ¥ 96 hour fathead minnow LC50 ¥ Mormal boiling point

g * 48 hour D. magna LC50 * Melting point
L p ¥ 48 hour T. pyriformis 1GC50 ¥ Flash point

Y HECW 1 F # Oral rat LDS0 | \apor pressure
[ ]‘ “ Cl ¥ Bioaccumulation factor ¥ Density
=) Br ¥ Developmental toxicity ¥ Surface tension
> | * Ames mutagenicity * Thermal conductivity
Jm‘ i ¥ Estrogen Receptor RBA ¥ Viscosity

‘ ¥ Estrogen Receptor Binding * Water solubility

AO00 | o (o]

Calculate

- National Center for
Computational Toxicology



“EPA Real-Time

Environmental Protectior
Agency

Predictions

Experimental
Value

Property

[4\,.’ 96 hour fathead minnow LC50
48 hour 0. magna LC50
48 hour T. pyriformis 1GC50
Oral rat LD30
Bioaccumulation factor

Developmental toxicity
Ames mutagenicity

Estrogen Receptor RBA

Estrogen Receptor Binding

Consensus

4477 -Log10{maol/L)
5.954 mg/L

4,398 -Log10{mol/L)
8.328 mg/L

4,063 -Logl0{mol/L)
18.039 mg/L

1.758 -Logl0(mol/kg)
3640.950 mg/kg

1.797 Logl10
62.700

false
false

-3.075 Logl0
2.418=107%

true

Hierarchical clustering

4195 -Log10(maol/L)
13.288 mg/L

3.877 -Log10(mol/L)
27.677 mg/L

3731 -Logl0{malsL)
38668 mg/L

1.882 -Logl10({mol/kg)
2172.756 ma/kg

2.202 Logl0
159.310

false
false

-3.078 Loglo
8.255710™

true

Prediction
Single model

3.994 -Log10(mol/L)
21.110 mg/L

4039 -Log10{mol/L)
19.026 ma/L

1.287 Logl10
18.346

false

-3.720 Loglo
1,907+10

true

Group contribution

3478 -Logl10{mol/L)
69.224 mg/L

4.084 -Logl0{mol/L)
17.173 mg/L

3,386 -Logl1Q{mal/L)
85610 mg/L

1.181 Logl10
15,157

false

Mearest neighbor

6.238 -Log10(mol/L)
0.120 mg/L

5.593 -Log10(mal/L)
0.532 mg/L

5,070 -Log10{mol/L)
1.773 mg/L

1.533 -Logl10{mol/kg)
5101.245 mag/kg

2.520 Log10
330.834

true
false

-2.42T7 Logld
0.004

true

- National Center for
Computational Toxicology




SEPA Real-Time Predictions

United States
Environmental
Agency

National Center for
Computational Toxicology

Protection

Predicted Water solubility at 25°C for OC(C=1C=CC=CC1)COCCCCC from Consensus method

Prediction results

Endpoint Experimental value | Predicted value
Water solubility at 253°C -Logl0(molL) N/A 246
Water solubility at 25°C mg L N/A 72326

Individual Predictions
Predicted value
Method ~Log10(mol/L)
Hierarchical clustering 242
Group contribution 232
Nearest neighbor 264

Predictions for the test chemical and for the most similar chemicals

L@ Prediction results {colors defined in table below)
5.0

MAE = 0.34

=
un

*
[=]

Chemicals

w
un

Entire set

Similarity coeffictent =035 | 0.34

Pred. Water solubility at 25°C -Log10(mol1)
o] =] w
(=] L [=]

H
il

5 2.0 2.5 3.0 35 4.0 4.5 5.0
Exp. Water solubility at 25°C -Logl0{mol/L)

*Mean absolute error in -Log10{molTL)

Similarity | Experimental value |Predicted value
Lt Structure |- ficient| -LoglO(molL) |-Logl0(mol/L)
OC(C=1C=CC=CC1COCCCCC [~mm. I NA 5 46
(test chemical) >
104-40-3 PSSy - 0.68 4.50 4.60
1219-38-1 = | 067 422 426




&EPA Downloadable Data

Environmental Protectior
Agency

2 )
\-I" EPA ; rotectic Home Advanced Search Batch Search Lists Predictions Downloads

Ag

Chemistry Dashboard sav | aa | Aaa

DSSTox |dentifier to PubChem Identifier Mapping File Posted: 11/14/2016
The DSSTox to PubChem |dentifiers mapping file is in TXT format and includes the PubChem SID, PubChem CID and DSSTox substance identifier (DTXSID).

SID cID DTXSID

316388891 20404 DTXSID30873143

316388890 10142816 DTXSID70873142

316388885 50742127 DTXSID40873139

316388888 19073841 DTXSID20873137

316388887 11505215 DTX3IDO0873135

316388886 25021861 DTX3SID80873133

316388885 2784427 DTXSIDE0BT3131

3le388884 €731 DTXSIDQ0873130
DSSTox identifiers mapped to CAS Numbers and Names File Posted: 11/14/2016

The DSSTox Identifiers file is in Excel format and includes the CAS Number, DSSTox substance identifier (DTXSID) and the Preferred Name.
!lcasm ___|dsstox_substance id preferred_name

2 |26148-68-5 “DTxsm7020001 A-alpha-C

3 |107-29-9 DTXSID2020004 Acetaldehyde oxdme

4 |60-35-5 DTXSID7020005 Acetamide

5 |103-50-2 DTX5ID2020006 Acetaminophen

6 |968-81-0 DTXSID7020007 Acetohexamide

7 18523-69-8 DTXSID2020008 Acetone[ 4-(5-nitro-2-furyl)-2-thiazolyl] hydrazone
8 | 75-05-8 DTXSID7020009 Acetonitrile

9 127-06-0 DTXSID6020010 Acatoxime

10 |65734-38-5 DTXSID6020012 W'-Acetyl-4-(hydroxymethyl) phenylhydrazine

- National Center for
Computational Toxicology



SEPA Future Development: GenRA-Read-across tool

GenRA

Step Two: Data Gap Analysis & Generate Data Matrix

Neighbors by:  Chem: Morgan Fgrpris ¥ Filter by: invivo data ¥ Summary Data Gap Analysis
Ethylene glycal ...
Ethion . N
g v g
Acrolein diethylacetal 14 0 4 0
Butanal oxime \ Ethylene glycol diethyl e__. 7 0 4 |85
Myrcene
/ Ethion 20 1
e wyreene 22 [ ¢ [Ell
—_— hagh g Chlorethoxyfos 22 12 m
Acrolein diethyl... 2-Ethoxyethyl acetate 0 EAEY 5 95
Ethoprap ' bis(2-Chloro-1-methylet . 7 0 8 &3
Chlorsthoxyfos Methyleugenol 7 8 -
) Fosamine ammonium 9 0 1 HE0
T Ethoprop 2 6
I Butanal oxime 5 M8f 6 |85

Fosamine amm...
2-Ethoxyethyl a...

Meathyleugenol .
# of Analogs 10 bis(2-Chloro-1-___

Data gap

National Center for
Computational Toxicology

Group: ToxRef ¥ By: ToxFingerprint ¥ Run Read-Across
. @ SoE : :
5 : L &
oty e o x£= =y
S N / "t(r" & &
.,,5\. & i h @{" bl T~ I5) {? 2,
g & & 85 & &) &
5 = S) gl 90 8 el g &
o3 R & o FS & & &
& g & g & L0 P& & &0 &
g & 8 &0 F g B F g L5 L
[+ = = 15;5 ES , P wg-' o 5 ¥
SO &S = Oy T S T

CHR:Body Weight
CHR:Bone Marrow

CHR:Brain

CHR:Clinical Signs

CHR:Food Consumption

CHR:General

CHR:Heart

CHR:Liver

CGHR:Lung

analysis

45



SEPA Future Development: GenRA-Read-across tool

U n |ted States

NPT N,

GenRA

Step Three: Run GenRA Prediction

.. L CHR:Heart
- / \ Ethoprop 2 5

Butanal oxime 5 M8F 6 CHR:Hematology
Fosamine amm...
2-Ethoxyethyl a... CHR:Kidney
gt
' CHR:Liver
totsmoplio | T ke Source analogues
GenRA v 0 " g Download: Filetype ¥

Target

Acrolein diethyl. Ethylene glycol... Ethion Myrcene Chlorethoxﬂos 2-Ethoxyethyl a... bis{2-Chlore-1-... Methyleugenol Fosamine amm... Ethoprop Butanal oxime

CHR-Abdominal Cagity ---
CHR Adrenal Gifnd ---
CHR:Artery (Gengflal) ---

CHR:Auditory Startle R ---
L ]
IS
[ ]

Run GenRA

CHR:Blood vess
CHR:Body Weight

CHR:Bone

- National Center for 46
Computational Toxicology
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Environmental Protectior

“  Real Time OPERA Predictions

Mansouri et al. J Cheminfarm (2018) 10:10

https://doi.org/10.1186/513321-018-0263-1 © Journal of Cheminformatics
RESEARCH ARTICLE Open Access

OPERA models for predicting L

physicochemical properties and environmental
fate endpoints

Kamel Mansouri'**"®, Chris M. Grulke', Richard S. Judson' and Antony J. Williams'

¥ Select properties to predict

TEST.E) | OPERA] Search

¥ Toxicological
oxiee ::glca + - ¢ Physical properties + —
properties

¥ 96 hour fathead minnow LC50 ¢ Normal boiling point

- National Center for
Computational Toxicology



SEPA Future Search Possibilities

United States
Environmental Protectior
Agency

Home Advanced Search Batch Search Lists Predictions Downloads

Chemistry Dashboard v e [ nes |
S ST 761 ThBusand Chemicals -
| Isearch a chemical by systematic name. synonym. CAS number, or InChikey Q
- \ Search Assay Endpoint Name Q

| Identifier substring search

Read more news

An article regarding an Excel Version of the Abstract Sifter is published.
March Tth, 2018 at 9:21:27 AM

The abstract sifter that is integrated into the Dashboard (for example here for Afrazine) is available as an Excel add-in. Our recent
4 article on the Abstract Sifter for Excel has been published. >

- National Center for
Computational Toxicology
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Agency

SEPA Summary remarks on the Dashboard

“The CompTox Chemistry Dashboard provides access to
data for ~760,000 chemicals

- High quality data from ongoing curation efforts

* An integration hub for multiple "modules”
- Experimental and predicted properties
- Human and Ecological Hazard data
- Exposure data - products, data in the environment
- In vitro bioassay data - ToxCast/Tox21
- Literature searching - Google Scholar and PubMed
- Specialized searches - mass/formula for analytical support
- Batch searching and Real Time Predictions

- The primary architecture for NCCT data

- National Center for
Computational Toxicology



SEPA  Take home messages

- Outlined Regulatory Drivers

- What Integrated Approaches to Testing and Assessment (IATA) are and how
they have evolved taking into account Adverse Outcome Pathways (AOPs)

- How different decision contexts impact the types of NAMs applied

* Practical workflow - where and what approaches (including NAMs) can be
used with reference to the US EPA Chemistry Dashboard
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- The NCCT CompTox Chemistry Dashboard Development Team
- Ann Richard, Chris Grulke

- NERL scientists (Jon Sobus, Elin Ulrich) - Mass Spectrometry
- Kamel Mansouri - OPERA models

- Todd Martin - TEST predictions

- Nancy Baker - Abstract Sifter

- George Helman, Imran Shah, Grace Patlewicz - GenRA
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Antony Williams
US EPA Office of Research and Development

National Center for Computational Toxicology (NCCT)

Williams. Antony@epa.gov
ORCID: https://orcid.org/0000-0002-2668-4821
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