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ICCVAM Participating Agencies Update

18 Participating Agencies

« Consumer Product Safety Commission

- Department of Agriculture

« Department of the Interior

- Department of Transportation

- Environmental Protection Agency

* Food and Drug Administration

* Occupational Safety and Health Administration

- National Institute for Occupational Safety and
Health

« Agency for Toxic Substances and Disease
Registry
 National Cancer Institute

- National Center for Advancing Translational
Sciences (since 2024)

- National Inst of Environmental Health Sciences
- National Library of Medicine

- National Institutes of Health

» Department of Defense

» Department of Energy

- National Institute of Standards and Technology
(since 2017)

- Dept of Veterans Affairs Office of Research and
Development
(since 2020)

« Other participants
- Tox21
- NCATS
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Toxicology in Vitro 91 (2023) 105630

Contents lists available at ScienceDirect ‘ ;Ithigplogyl ‘

original Researcn

& frontiers | Frontiers in Toxicology 28 February 2024
10.3389/ftox.2024.1321857

Parallel evaluation of a . . .
skin for dermal absorpq MRS Use of in vitro methods combined \%’EF’A
D SR P p—— with in silico analysis to identify
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Exposure data added to REST API

Functional use data set and its exploration through chemical characterization tool
*  Curated in vivo, in vitro, and in silico toxicity data " New chemical quick listz: Midures and Formulations in ICE and T,

. . i Phase ll, and e1k
*  Measured and predicted chemical properties Search tool Ul and visualization updates
* Predicted exposure

ICE Data * Reported and predicted chemical use categories
tool resuli cards
Addifional ACC overlay option provided in Curve Surfer tool result visualizations
The data are used across ICE tools. Additional Search tool Ul and visualization updates
Q [ t Ch cal Mew PFA‘-‘u i:.hr:rmcal quick list and updated R ""E'I"iemic:al quick st
Chemical c”""E ~ Character ICE REST API updated to include Curve Surfer tool raw data
Search Quest Surfer PEPK IVIVE ization

Additional data visualizations in Search tool

= Explore ICE data through interactive visualizations
+ |dentify structurally similar chemicals

. B . Crption ln use custom ADME parameters tn run PEIPHJWIUE
+ Leverage computational models without coding Origoing search visualization npdates

Inter-connectivity: Send chemical and assay selections between

tools.
P [ Cnntrit:-utc:-rs]
» Reference and Non-reference chemical lists .
cheme «  Support the development and evaluation of Subscribe to NICEATM - e/o\
Quick Lists new test methods News | | CEBS L )
https://ntp_niehs.nih.gov/go “x S
@ Qo /niceatm —
. - - - UWRMITED STATES f{:‘l Omr__; EHIEHHEAA“
https://ice.ntp.niehs.nih.gov/ @ o Advachg Arematie

hitps:/github.com/MIEHS/OFPERA
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National Instituto o Mapping Tox21/ToxCast assays on

AAAAAAAAAAA o

U.S. FOOD & DRUG
S N

Human Toxicology Data

KCC1: Is Electrophile or can be Activated to
Electrophiles
KCC2: Induces DNA Damage response

“ Mapping

Computational In vitro cell-based assays, KCC3: Activates Mutagenic DNA Repair & Promotes
Toxicology quantitative hlgh-throu_g;hput . .
screening and informatics Gen0m|C |nStabI|Ity
S A . . .
- Tox)] m KCC4: Induces Epigenetic Alterations
3 ] for Advancing . .
M KCCS5: Induces Oxidative stress

KCCG6: Induces Chronic Inflammation

KCCY7: Is Immunosuppressive

KCC8: Modulates Receptors-mediated effects

KCC9: Causes Immortalization

KCC10: Alters Cell Proliferation, Cell Death or
Nutriment Supply

&

Animal Toxicology

National Toxicology Program
US. Department of Health and Human Services

* ~ 9000 uniqgue chemicals
« ~ 2000 assays

Expert working group including ~20 people from NICEATM, EPA,
NIEHS ROC, IARC, U. Berkely, Texas A&M University
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Enrich/impute CHTS puall - )
results ety 3

Mapping CHTS on Carcinogenicity
KCC score by KCC

Build confidence on
Al generated data '
Working group (—20 people)

i
- : Lo é;tegr_’a'rf!d ™ i
e Environment abstractR (PMI)

Curated High
Throughput
Screening (CHTS)

Known
carcinogens

Regulatory lists s
of carcinogens
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e s Bio/Chemical Database Assembly

THINKING ABOUT YOUR CURRENT JOB, HOW MUCH OF YOUR TIME 15 SPENT

IN EACH OF THE FOLLOWING TASKS? 45% Of data analyStS BiOBriCkS:
Anaconda.com - State of Data Science 2020 time iS Spent Ioading ﬁ one_line

ding “ and cleaning data command

Faster Informatics

Model training $ blobricks install tox21
and scoring $ p yt |-'| on
Deploying - - .
models >>> import bilobricks, pandas
>>> tx21 = bilobricks. load( ‘tox21’)

>>> tx21.tox21.read().load() | =
NICEATM & BioBricks i SAMPLE ID PROTOCOL NAME ... SMILES ...

Partnership:
NSF ProtoOKN
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Environmental fate Chemicals Version

BP Boiling Point 7860 2.9 AOH Atmospheric 692 26
Henrv' Hydroxylation Rate '
ry s Law
HL C 2233 2.9 Bioconcentration
onstant BCF ~~~~~~~~~~ I\:-.\-.E-E \\\\\\\\\\\\\\ 626 26
Octanol-water actor
LogP 18154 2.9 i i
~O8%. Partition Coefficient BioHL E'DdEgI;al"flfat'D” 150 76
MP Melting Point 22554 2.9 Half-lite
RB Ready 1603 2.6
VP Vapor Pressure 6764 2.9 Biodegradability :
WS  Water Solubility 9943 2.9 Fish
Acid Dissociation KV Biotransformation 541 2.6
pKa S 6503 2.6 Half-life
onstan . KOC Soil Adsorption 798 26
KOA IDIC’EEIHDUAIrr. 270 26 Coefficient '
Partition Coefficient
Chemicals Version ADME properties Chemicals Version
Estrogen Receptor FUB Fraction 3229 2.8
ER Activity il = unbound '
And R t . Intrinsic
AR nerogen receptor 47673 26 Clint 1346 2.8
Activity clearance
AcuteTox Aute Orel Systemic 5564 26 CACO2 Caco-2 4601 2.8
Toxicity permeability

New/updated since 2021
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% NIEHS / OPERA ' Public

forked from kmansouri/OPERA

<> Code

¥ master v

This branch is 37 commits ahead of kmansouri:master.

4

[ B v R e B e R o B e R o R i D 6 I B R P

19 pullrequests () Actions

¥ 3 branches

kmansouri Merge pull request #34 from kmansouri/master ...

OPERA_Source_code
Icon.png

Install_guide.pdf

LICENSE

Logo.png
OPERA1.5_Source_code.zip
OPERA2.0_Source_code.zip
OPERA Data.zip
OPERA_models_2.9.xIsx
QMRFs.zip

README.md

icons.zip

© 34 tags

Source code

Updates notifications

<X Edit Pins ~ © Watch 13 ~ % Fork 35 - 7 Star 54 -

[ projects 00 wiki @ Security [~ Insights 8 Settings

Go to file

19 Contribute «

v2.9

OPERA 1.2 icon

v2.9

Initial commit

Added logo and icon

MATLAB source code for OPERAT.5
MATLAB source code for OPERA 2.0
v2.9

V2.9

v2.8.1

Update README.md

OPERA 1.2 icons different sizes

O Sync fork «

77e9221 on Sep 8,2022 &) 210 commits

About &

Free and open-source application
(command line and GUI) providing QSAR
models predictions as well as applicability
domain and accuracy assessment for
physicochemical properties,
environmental fate and toxicological
endpoints.
==================>Download

9 months ago

6 years ago
the latest compiled version from the
8 months ago

TS installer.
S Readme
7 years ago w
&8 MIT license
5 years age
¥ 54 stars
> years ago ® 13 watching
9 months ago % 35 forks

Report repositofy
9 months ago f P

last year

eleases s
9 months agg

© OPERA 2.9 (64bit) ( Latest)

on Seo 1. 2022

https://github.com/NIEHS/OPERA

OPERA on GitHub

Packaged installers

% NIEHS / OPERA  Public <2 EditPins ~ ® Watch 13 ~ % Fork 35 - Yy star 54 -
forked from kmansouri/OPERA
<> Code 1% Pull requests G) Actions ﬂﬂ Projects [ wiki 0] Security |22 Insights @ Settings
Releases / v2.9.1
. ) . compare ~ £/ U
OPERA 2.9 (64bit) (ue)
g kmansouri released this Sep 1, 2022 6 commits to master since this release © v2.9.1 -0~ le6ds5e2 @

OPERAv29.1
(See the install and quick run guide pdf file in the zip file for more info and input options)
Clarifications about log4j concerns:

1. The presence of a logdj jar file on a computer does not imply a vulnerability in itself. It's a very common file in java-based tools. It is only when logdj is used on an
exposed server that the vulnerability can be a problem

2. We do not use log4j in OPERA software. OPERA runs locally and does not connect to the internet. Our testing thus far indicates that the removal of the log4j jar file
will not affect OPERA software. OPERA should work normally with or without the log4j file as it does not depend on it.

3. OPERA uses two main tools: KNIME and MATLAB. In OPERA 2.9, both KNIME and Matlab were updated to the latest version of the log4j file to deal with the
vulnerability. For more details see https://www.knime.com/changelog-v45.
For the MATLAB runtime, MathWorks has published the following in the Trust Center (version 3 of 2021-12-18):
https://www.mathworks.com/content/dam/mathworks/policies/mathworks-response-to-cve-2021-44228-logdj-vulnerability.pdf

To scan and remove any unwanted files/classes you can use: https://github.com/logpresso/CVE-2021-44228-Scanner

https://github.com/NIEHS/OPERA/releases

Over 7000 downloads
(https:/tooomm.github.io/github-release-stats/)
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OPERA predictions online
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QSAR TOOLBOX

Gap Filling

= B

[IP® Trend analysis Read across

(Q)SAR

Documents

& Document 1
# [C: 1:Md: 0:P: 0] CAS: 58082

Data Gap Filling Settings

Only endpoint relevant
At this position:
QSARs

Automated workflows
Standardized workflows

Automated Standardized  New

G—

¥ Profiling

Workflow Editor

e e

*

e *

-
Export

*

-
Import

Filter endpoint tree...

Calendar&Events | News &Media

¥ Category definition

Delete

Y 1 larget]

Structure

[# Structure info
[#] Parameters
[ Physical Chemical Properties

bility / Self-ig
~— Boiling point

— Chemical reactivity

— Density

— Dissociation Constant (pKa)
— Explosive properties

— Flammability

~— Flash point

—— Melting / freezing point
—— Oxidation reduction potential
—— Oxidising properties

— Particle size

—{# Partition Coefficient:

— Surface tension

—— Vapour pressure

— Viscosity

= Water solubility

[#] Environmental Fate and Transport

[#] Ecotoxicological Information
[*] Human Health Hazards

% Executions 1203

— Solubility in organic solvents / fat solubil...
—— Stability in organic solvents and identity...

» Data Gap Filling

Getinvolved | Support

SEARCH

B

¥ Report

01 0
0100

Details for 2 (Q)SAR models

oiling Point Adapted Stein and
rown Method (EPISUITE) (1.0)

B
oy B
Spec  Executions(10)  Readme
baseline-4 No
INPUTS

string Input file format

Do cie

United States
Environmental Protection
Agency

(2 )
v

A Y 4

EPA

Endosulfan
115-29-7 | DTXSID1020560

Searched by DSSTox Substance Id.

ToxCast: Models
ToxCast Model Predictions

n Predicted
Toolbox Repository

Tools / QSARs / OPERA models

OPERA models

Current version: 1.0
Supported Toolbox versions: 4.5
Developer: NIEHS
P E RA Category: QSARs
Downloads: 57
. PEn (q'saR App Ratlng-: . 08
Description: —

OPERA is a free and open-source/open-data suite «
physicochemical properties, environmental fate, ADME ¢
information including applicability domain and accuracy
data and standardized QSAR-ready chemical structures. C
friendly graphical interface for Windows and Linux operati

OUTPUTS

file

OPERA output tarball
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FLBOETAL |
1ence & lechnoiogy T anc s onsed unr CO21 40 ©

pubs.acs.org/est

Two-Stage Machine Learning-Based Approach to Predict Points of « OPERA predicted properties used as
Departure for Human Noncancer and Developmental/Reproductive features in ML model to predict PODs

Effects

Jacob Kvasnicka, Nicolo Aurisano, Kerstin von Borries, En-Hsuan Lu, Peter Fantke, Olivier Jolliet, for thousands of chemicals
Fred A. Wright, and Weihsueh A. Chiu*

Cite This: https://doi.org/10.1021/acs.est.4c00172 I: I Read Online

AC C ESS | [l Metrics & More | Article Recommendations | @ Supporting Information ¢ U S E PA S E E M 3 eXpOS u re data
downloaded from ICE to facilitate

ABSTRACT: Chemical points of departure (PODs) for critical Two-St Machine L -
health effects are crucial for evaluating and managing human health for H e I_? gel h apc .l o efaB ng combpa ri sons
risks and impacts from exposure. However, PODs are unavailable or Human Healt oints of Departure p

for most chemicals in commerce due to a lack of in vivo toxicity
data. We therefore developed a two-stage machine learning (ML) e & & 0

framework to predict human-equivalent PODs for oral exposure to 1 -]
organic chemicals based on chemical structure. Utilizing ML-based EHEMICALS Stage Stage CHEMCAES
predictions for structural/physical/chemical/toxicological proper- :‘II‘III)‘(,IIB‘,I'II'V OPERA Random #{IEETAABH
ties from OPERA 2.9 as features (Stage 1), ML models using  pafa Open GSAR App Forest PREDICTIONS
random forest regression were trained with human-equivalent / N g e N
PODs derived from in vivo data sets for general noncancer effects & CHEMICAL TOXICOLOGICAL NON-CANCER
STRUCTURE PROPERTIES PODS PEn |qjs-iR App

(n = 1,791) and reproductive/developmental effects (n = 2,228),
with robust cross-validation for feature selection and estimating
generalization errors (Stage 2). These two-stage models accurately predicted PODs for both effect categories with cross-validation-
based root-mean-squared errors less than an order of magnitude. We then applied one or both models to 34,046 chemicals expected
to be in the environment, revealing several thousand chemicals of moderate concern and several hundred chemicals of high concern
for health effects at estimated median population exposure levels. Further application can expand by orders of magnitude the
coverage of organic chemicals that can be evaluated for their human health risks and impacts.

KEYWORDS: QSAR model, machine learning, toxicity prediction, chemical risk assessment, high-throughput screening,
life cycle impact assessment (LCIA)
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Remowe inorganics
and mixiures

& OPERA 29 - e % .
o
- -g Clean salts and
Input | § ‘,& counterions
Output | § w

Clioge Cwe [Jep (vl []ws [JHL [ ]Koa C]ART [pka []LogD

&
<

ddy yesibluzdo g
WWER O
g 5

| Envirenmental tate

] LogBCF ACH Biodeg R-Biodeg [ KM [ |KOC Remove of duplicates

| Toxicity endpoints

Models i Standardize ‘ MNormalize of
| Physchem properties c N y tautomers

L | ER (CERAPP) L] AR (CobiiPaRuk) AcuteTox (CATMoS)

: | ABME propariies

|FuB Clint | Caco2 Final inspection
_ QSAR-ready L
Output options i Results summary i structures -
] Separate fias l'" ". "i. “. —
] Expenmental valuas i_\ - . o
I ———— o ‘ “ ) In i D @ = e
| Incdude descriplor values 154 gy g ) — I R .
] Keep full descripbars fles Calculate e e . = ;
51 2 g P — L = = e = -t B ot .
=1 —- =
= o = . = = 13 o u —_ ;‘. b
.; == -l T - - = T o == Sh=al
L) = — — — l—l— LT

GitHub: https://github.com/NIEHS/QSAR-ready/releases = o A ' — % R
KNIME Hub: https://kni.me/w/_iyTwvXi6U3XTFW1 Thisi 7 - e w =

Docker Hub: https://hub.docker.com/r’lkamelmansouri/gsar-ready S * e .

Mansouri, K. et al. Free and open-source QSAR-ready workflow for automated standardization of chemical structures
in support of QSAR modeling. J Cheminform 16, 19 (2024). https://doi.org/10.1186/s13321-024-00814-3
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EPA Case Study

“ontents lists available at ScienceDirect i

ul : logy and Ph 1 Kt

. . A Agreement with 77 vivo data: Match, over- and under predictions Regulatory Toxicology and Pharmacology _—

« Comparative analysis of 177 3 3
H H - E ELSEVIER journal homepage: www.elsevier.com/loeate/yriph -

pesticides with LD5, data between  : I 0 10 -
CaT M O S a n d E PA d ata base gm 10%  20%  30%  40%  50%  60%  70%  80% 0%  100% Evaluation of in silico model predictions for mammalian acute oral toxicity &=
and regulatory application in pesticide hazard and risk assessment

m Match Over-predicted Under-predicted

i 88 % Catego rical Con CO rd a n Ce fo r Patricia L. I.BiSh?p. +, Kamel Manlsouri Y, William P. Eckel®, Michael B. T_D\-?'it . David Allen™",
. . . . B Agreement with in vive data: Match or within number of categories 2111}2'1 ;l]ﬁ;;t”;:lp , Anna B. Lowit", D. Ethan Harwood *, Tamara Johnson ", Nicole
165 chemicals with empirical in |
vivo LDgj, values =2 500 mg/kg

CATMoS Predictions
-

0 102 20 30 40% 50% 60% 70% 80% 90% 100%
® Match +/-1 USEPA Category +/-2 USEPA Category 9.000
Toxicity Category based ~ Number of Toxicity Category based on & e P ——
on CATMoS Prediction  predictions Empirical In Vivo Test Data SRR IR Lo = Ermpirical LDS0 mg/kg
| I 111 v catl Predicted LDS0 mg/kg
7,000 ]
[ (<50 mg/kg) 2 - 1 1 - LCL
ca1r - | 5 il
IT (50-500 mg/kg) 25 - 6 16 3 6000

1 (>500-5,000 mg/kg) 126 - 5 62 59 cern | s o B I A
IV (>5,000 mg/kg) 24 - - 5 19 cav [ 62 ) J

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

LD, (mng/kg)

ITI and I'V combined 150 - 5 145

= Match Over-predicted Under-predicted

|
|
‘ ‘mh\l e ‘ | | ‘

, Lttt HH AR ‘ |
Decwaﬂmg To*{:cn} of CATMoS Prediction —

2,000 | ‘

Bishop et al., Reg. Tox. Pharm., 2024
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Acute Inhalation Toxicity Database

Inhalation data are collected from vanous Sources

—

¢ Exclude data wdh
L m’l}' ﬂBﬂS ey

__lr" Exclude duphcates o

., kewp only one instance /

CHERAVE B Mansowi et ol 3018

Such &b dassilcations uisd by
regulalory agencies

Range Data
54 entries, 45 chemicals

Data Source Data Records Unique Substances E:.. R T ST T
Iﬁi%?:cg;::;a from EHEEDJQEJHF’ {nml.r integrated into 036 1249 L} Terminodogy is harmonized, LCS0s are converied o mgiL
Mational Institute for Occupational Safety and 136 649 -." = — "IWQTI e e -
Health Pocket Guide :)l- LC50s are converted to 4-hr duraton using Haber's Law
Eurnpea" Chemicals Agency- Regiﬁtaﬁorh - ::‘ Phiass o \-:II“‘-I;L;:I,I:L:;:.:-::‘i:l;:ln ;::;::Id]l;lrlq::_ﬂ“:c: on QFPERA
E‘nl'Elll.IEI!.ﬁﬂﬂ, ﬂ@!h?ﬂ%ﬂ!l@ﬂ and Restriction of 3016 611 ,a LC50 are mapped to modeling endpoints” based on phase of exposure
Chemicals Database e ——— ——
U.5. Environmental Protection Agency 1682 274 — Whetara e . [ Lower aog |
Acute Exposure Guideline Levels (_Mere | LC80 moaifiers? " |_upper bouna |
U.5. Department of Defense 47 13 @
Database Feange Database
Point Estimate Data Limit Data
Datﬂbase Sum ma W 1635 entries, T80 chemicals 420 entries, 312 chemicals
* 1025 unique chemicals 4 4
« ~760 chemicals will be used to support a 3- 3
collaborative modeling effort 3 2 2
E
+ The database can be downloaded and 2 1; 1
explored on ICE = o 0
o ®
o 1 o
Download the Rat Acute Inhalation 3 .2 2
Database from ICE. .\ N PT——
. . -3 - e Limi
hitps./ice.ntp.niehs.nih.gov/ ® Lower Limit
DATASETDESCRIPTION 0 50 100 0 100 200 300

Frequency

Chemical Index

@& Upper Limit
@ Lower Limit

0 0 20 30 40

Chemical Index
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Data storage and access

Expert mode

»  code » |

Modeling and prediction . | Data mining and curation
11| 101041 . _  an
-\ 01 e .
L= KJ) KNIME N 095
10 _ o
T portal » -'._ oters [ 3 results |_b] 104 r‘
----- =- O w4
‘ i’ - -
User mode

Data analysis and visualization

¢ @
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KN|M [E KNIME Server

» Inputdata » N u:i‘::::':;“" N hitps:/iknime.niehs.nih.goviknime/webportal/

[
p|RREba,
L _ learning ¥ Interpretation»
.-\_. Y i @ H-mwan GPE-HS-CN;" ™
(J) K-sradnids (O DBSCAN
- -
- e [ Cimensionality » & () Hisrarchical custerng ()
wata - reduction !
I Wowrissds imperisnda n chacen e mupotant fragments
e Transformation! 1 | . *
r- E 4 p Wariable selectionp L m:lnu.m * : il —
War1 War2 Var3 Vard Var 5 I o & a 5 e il
: e N y | e || §@1er O] : - | -
: : ‘fl" "'-|f' Cpd 1 | ] Sbintr - aruchural aimilanity | 8 (L) -SHE () 1 ' =
Cpd 2 i *- - o ] F
| : .
Cpd 3 I Supervised > : ] .
l Cpd 4 | * classification [ ] SHAP vt [
| -
f—" — [l
™ I .
» Molecular > [FILow variance | Ly learning » ; i Autormatic featura
descriptors | - - d - > importance
. Crigh comelation (Lot Ragrasaion ) Haben Baryes GPT 3.5 summarization
- I -Mparest Mesgrbors. (B) gt % .
Molecular Descriptors Type . L n . 8 O Supsort Vockor Machines (| T .
. oy
"
. . . . \"u""r AcilfEral GrAReng umng
@ Binary dascriptors D Caontinuows descriptars ) SHAP weghis® eakculatesd — v
- ar 1 Var 3 Var 3 ar 5 bassd on dats isbels?
y - : . _, > Report and >
. — . :-_:;;‘ ; d download
i - _} L)
FMargan firgarprints [JrapeL-Descriptor Cod 3 Automatic or ‘
CIMACCS fingarprints Omardred o s p manual variable b
[CJFeatMargan hn;:|lEir|;\|'1nlE:ll E DHUKlI.dn:«:rlpl-:r:—_f R , Transformations E:
. (Ciuisa ot descriptors A “wll:'.lm
War 1 War 2 War 3 Var 4 Var 5 Var 1 Var 2 War 3 Vard Var§ (Cndanusi salection Gt Adfaralas (@) Las Dm m
a1 L 1 l (%) Rucursivi Watun siminaton | $—— | based on unda-c-nl-][ N
- 2 ) . EW? ¥ (DiGenotc algosthm specito simiarity )| & QHS4E O Reasults Salected Recults
$ Wl ) Cs:'b \_ (C)mimutatnd aenaning P Surmmary Options
Cpdd 1 1 Cpad 4

Maolecular Images Configuration
Descriptors File
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ldentification =  Extraction

Annotation

Primary Source Extraction Effects

Takle location detection
Table structure prediction L L ser-Diefined Look-Up
/ \ Fostprocessing
CHM T
[DeepPDF)
=l e | Cepadmanisl g | | dan o) ||
& caha RE
_ S0 mpg TID, H el
Fa & - I 2.0 mig ADEA 4 =1 N —=
aTe e 3 e
Wakd = ? o Halar: Homarzarafrate Vo ues am maan ,::-" K
#
OLPR, CD5 ORMNL Text exiracticn DewTox OECD 74 i Cromsabad
[r— Jr—— — Sk
fo. S s s s

 Important for leveraging high-quality studies in the published literature
« Applications in systematic review of chemical effects
 Establishing reference datasets for validating new methods

Foster et al. EHP, 2024
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:> GROBID Grobid

Convert PDF to JSON Format

hitps://arobid.readthedocs.io/f

LLM - GPT-3.5 Turbo
Extract info

&) OpenAl

A

Python
Convert exiracted info to
fable format

Open for Innovation

KNIME
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Welcome to the DASS Appl
Step 1: Select the Defined Approaches to Apply

Chamical Malecular

Callular
Structure & Indtiatimg
Properties

=3 =3
Response Responss

K'j"_ kgt TG442E T Desgin, Seiesct he: s 40 De iImplemened. G on M green iimaion Deiions 1o vies 3 desmnpion of he
Dendritic calls (DCs) F-CLAT | U-SENS CU8 N T NeS] FENOST Nequined I ETEISmen 1he DA,
 Induction of - IL-8 | GardSkin

inflammatary -
cyfckines and surface o *
Pl oibis Kay Event 4 rated Testng Srategy 1750 0

_ Kay Event 1 « Mabilization of DCs T-cell proliferation I

-'De:el. i Covalent -\ '+ Histocompatibility Adverss Oubcome Wiy Evenl 31 (BE 31} Sequental Testng Skategy (ST3) €

ISafeRat Bhsrachions I i T

Lcad_.:-::lpe with skin by OCs

el proteing + Activation of T cells

SlopTox

Access the

g Eefore Lpiaading your Bk, efdure AT the 4ala meet ihe 0253 2md ToMmalling reguirements DA S E App
https://ntp_niehs.nih.gov/
go/952311

Key Evant 2 .’ = Proliferation of

w S G I Karatinocyts responses activalad T calls
subsiance = Activation of E

inflammatory
cytokings
= Induction af
eylopretective ganes

TGA42D
KeratinoSans
LuSans

O& ITS B- OAITSin D& ITS Tolal DA ITS DA TS
CLAT Seces Sico Soore Seer | Call Poimncy Chick "Browis’ Delow and beiect your il
] ] 1 41 18 m
J s = O e Confusion Matrix and Performance Metrics .
H L] 1 31 n Fefierence Column: refierence_hppt_cal ] g 0 T L ALY ™ ‘
1 1 1 3|1 ] Prediction Column: DA ITS Ca 057 g W m ’é'”*:
L] L] a
h L
° ¢ 1 UL L Referance
o L] L] LI ] L= Pesitive | Hegative
" 3 1 sl 1 | Positive | 540 | 5 .
g - 5 -1 - Predicted | Megative 3 ] ;
Inconclusive 2 l o O
3 3 1 T 1A . o
] ] 1 31 18 e T
N B
ACCuracy 85%
Balanced Accuracy | 73% | -
Fl Seofe 9%
Tue Postnee Rate | 91% .
] [ ass LagP
False Positree Rate | 45%
JUNES BN S I} 55% | 203 wit LLNa [&] e [&] v [®] re [2] P
L. . Falie Negative Rate| 5%
To et al. BMC Bioinformatics. 2024.




B oamontal Hoalth Sclences HPPT Database and papers
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Archives of Toxicology (2023) 97.2825-2837
hittps./fdol.org/10.1007/500204-023-03530-3

Home = WhatWeStudy » NICEATM: Alternative Methods » TestMethod Evaluations = |dentification of Skin Sensitizers » Human Skin Sensitization Data

REVIEW ARTICLE ﬁ
. T . httpz://ntp.nichs nih.gov/z0/hppt & -
P Human Data for Skin Sensitization
Human Skin Sensitization Data Method Evaluation A database of human predictive patch test data for skin sensitization

Isothiazolinones Risk Assessment

Establishing confidence in alternatives to animal use for identifying potential skin sensitizers requires high-quality reference data for Judy Strickland' . Jaleh Abedlnl‘ . David G. AIIen‘ . John GOI‘dOﬁz Victoria HU||1
Electrophilic Allergen Screening evaluation of new approaches. As humans are the species of interest for regulatory testing, the ideal reference data will be derived from Nicole C. Kleinstreuer®® - Hon-Sum Ko - Joanna Matheson?( - Hermann-Josef Thierse® - James Truax'
L testing on humans.

JensT. Vanselow® ([ - Matthias Herzler*

Defined Approaches To support the evaluation of non-animal approaches for skin sensitization assessment, NICEATM and the German Federal Institute for Risk

Assessment 7 (BfR) collected data from 1555 publications for 2277 human predictive patch tests (HPPTs). Data from two types of HPPT were
included: the human repeat insult patch test and the human maximization test. Tests were scored for reliability and traced back to their
original reports to remove duplicates. The resulting database contains information for 1366 unique substances. This database has been

Evaluations of the LLNA

Archives of Texicology (2024) 98:1253-1269

i hittps:/fdolorg/10.1007/500204-023-03656-4
described in a publication (Strickland et al. 2023) and is being made available to serve as a resource for additional evaluation of alternative

methods and development of new approach methodologies for skin sensitization assessments. Users may download the database in Excel REVIEW ARTICLE
format via the link below. Data are also available via NICEATM’s [ntegrated Chemical Environment. ]

Human predictive patch test database [ (updated May 25, 2023)

Use of human predictive patch test (HPPT) data for the classification
of skin sensitization hazard and potency

https://ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations/skin-sens/hppt
Matthias Herzler' © . Jaleh Abedini*® . David G. Allen®( - Dori Germolec® @ - John Gordon*® - Hon-5um Ko®
Joanna Matheson®® . Emily Reinke? © - Judy Strickland?® . Hermann-Josef Thierse' © . Kim To?© - James Truax?
JensT. Vanselow'® - Nicole Kleinstreuer®

« As part of TG 497 development, a highly curated human predictive patch test database was developed
« Database published in 2023, available on NICEATM website

« Proposed HPPT GHS classification approach, utilizing a dose descriptor, published in 2024

« Manuscript evaluating HPPT variability is under development

« HPPT App (Rshiny tool) under development



EnvronmentaiHoalth Scences The SKin Allergy Risk Assessment (SARA) — ICE Model
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« SARA originally developed by Unilever as a defined approach for skin allergy risk assessment

- A Bayesian statistical model which infers a human-relevant metric of sensitiser potency (termed ED,,), the dose
with a 1% chance of human skin sensitisation.

« Accounts for variability of the input data and explicitly quantifies uncertainty.

« SARA-ICE is an expansion of the original SARA model, with increased database, input data types and a refined
output.

« Utilises any combination of human repeat insult patch test (HRIPT), LLNA, direct peptide reactivity assay (DPRA),
KeratinoSens(TM), h-CLAT, U-SENS(TM) data.

« Added GHS classification parameters

« SARA-ICE is on the OECD workplan for inclusion in TG 497, the Defined Approaches for Skin
Se ns |t|2at|0 N GHS classification thresholds:

Threshold 1A/1B: 500 pg cm
Thresholds 1B/NC: 60,000 pg cm™

| GHS
EDo: (1% GHS classification

decision
model

Bayesian statistical

model (SARA-ICE) dose 1 HPE)

classification

, probabilities
In vitro

QOECD
TG SARA-ICE model:

o Continuous measure of Categorical measure of GHS classification

N_Et"‘_’ork_ of pmbab'l't_y sensitiser potency sensitiser potency GHS call if probability
dlstnl‘out.lons to describe Probability distribution Probability that passes thresholds
associations between all of a random variable chemical potency chosen within the

SARA-ICE database: data types defined as the dermal should be categorised as decision model

443 chemicals dose required to induce GHS 1A, 1B or NC.

1,407 in vivo studies sensitisation in 1% of a

2,575 in vitro studies HPPT-eligible

population.
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The SARA - ICE Model Container

May 13 10:38 v 0 BT%

v @ SARAICE

<« c

Integrated
“o‘_ Chemical
Environment

Skin Allergy Risk Assessment — SARA-ICE

@ localhost:

About

{§ Download Template

(O SARAICE_multi_example.xisx

drop input file here (xisx)

hoose Input

v @ SARAICE

< c @ l

Integrated
'0 Chemical
Environment

Skin Allergy Risk Assessment — SARA-ICE

Avou

(B Download Template

(© SARA-ICE_multi_example.xisx

drop input file here (.xisx).

Choose Input

Cancel Analysis

Cancel Analysis

EDq; Percentiles (g cm™) | SARA-ICE Probability GHS Subcategory - ED,, Percentiles SARA-ICE Probability GHS
Substance | CAS RN | SARA-ICE Mean EDoy (Hg cm™) SARA-ICE GHs Call| EDexPrediction o SARA-ICE Mean EDy; 2 SARA-ICE GHS
o Interval Substance |CAS RN " (Wg cm) Subcategory EDy, Prediction Interval ®
5th 50th 95th 1A 1B NC (Hg cm™?) Call
5th | 50th ‘ 95th 1A [ 18 [ NC
SARA_1154-50-2 3" Running.. O L) e
N : g SARA_1154-59-2( 3% Running Prita Adetyde
SARA_2111-75-3 | 2,& Running.. Perilla Aldehyde |2111-75-3 1,000 180 | 1,000 | 5500 023 077 0.00 18 —.
SARA_106-24-1 | 3/2 Running.. Geraniol 106-24-1 4,800 930 | 4,800 | 23,000 0.01 0.98 0.00 18® 102 100 10¢ 100

May 13 10:38
@ SARAICE_multi_example.xisx () SARA-ICE_database_26-05-2023.xIsx
v @ saRAICE
drop input file here (:xisx)
<« C @ localhc
Choose Input
Integrated
0 Chemical Tool About
Environment
Skin Allergy Risk Assessment — SARA-ICE » Run Analysis [ Download Analysis (.xisx) | [l§ Download Analysis (.csv)
{§ Download Template o . e
SARA-ICE o1 Percentiles s
P Probability GHS | sARA-ICE i o
Substance CASRN | Mean EDo; (g cm?) STETE || cme EDy, Prediction interval
' al
(© SARAICE_multi_example.xisx (g cm?)
drop input file here (.xisx). Sth ‘ S0th | 95th | 1A [ 18 ‘ NC - wE TR
p-methoxyacetophenone 100061 | >60,000 ] retonaceiotcrone —#h—
hoose Inpul 0 0.8 and P P Pr(18 00 + 0 0.8
benzonitrile 100-47-0 | 60,000 X 5 - ) e ————————
== = = o SRR PPrY 0 bcatego a i
EDO1 estimates represented as centered benzyl alcohol 100516 | >60000 8 seorr] 000 - - 5 - e e
90% credible intervals (thin line), - v . ———
Cancel Analysis 50% credible intervals (thick line), benzaldehyde 100-52-7 19,000 0 ° e N
- et nzyl carbinol g
and median (bullet). dimethylbenzyl carbinol 100867 | >60,000 | 5200 |>60000|>600000.00 025|075 | NcaB @
ED,; Percentiles SARA-ICE Probability GHS ammoniated mercury 10124488 | 2,300 55 | 2,800 | 52,000 | 0.21 074 |0.04| 18 @ — s
‘alpha-methylcinnamic aldehyde et e
SARA-ICE Mean ED, vy SARA-ICE GHS °
Substance | CAS RN . = o1 (g cm?) Subcategory - EDqy Prediction Interval® alpha-methylcinnamic aldehyde 101-303 2,300 180 | 2400 | 20,000 | 016|082 (002 1B T, ——————
cm al
- 5th ‘ 50th ‘ 95th 1A ‘ 1B ‘ NC phenylacetaldehyde dimethyl acetal | 101-48-4 170 21 | 200 | 8300 |066[034[001| 1a® bt et sl ———
= wE BT alpha-amylcinnamyl alcohol 101859 | >60,000 | 6900 |>60,000(>60,000(0.00 | 0.37 | 0.63 | NciB @ ey cinnamc adehyce e
SARA_1154-59-2| 3\’ Running :
o Pertia Aldehyde | hexyl cinnamic aldehyde 101-86-0 22,000 1,900 | 22,000 [>60,000| 0.01 | 0.74 | 0.25 | Nc/B @ menabenzyl ether of hydroquinone e R
Perilla Aldehyde |2111-75-3 960 170 | 980 | 5200 0.26 074 0.00 18 . 1
e ‘methyl cinnamate ——— e
- cemel monobenzyl ether of hydroquinone | 103-16-2 210 29 | 270 | 7,700 | 061|039 000 | 1a® Rt
Geraniol [ 106-24-1 4,800 940 | 4,800 | 23,000 001 098 0.00 18 10 1 10 100 ° eyt cinamate ——(—
methvl cinnamate 103-26-4 | >60000 | 760 [>60.0001>60.00010.04 10331063 | nenm

Model has been packaged for download and local implementation. The beta version is currently available for testing
and evaluation upon request (email Emily.reinke@inotivco.com for access)
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N|H National Institute of Electrophilic Allergen Screening Assay

Environmental Health Sciences
Division of Translational Toxicology

» Addresses KE1 in the Skin Sensitization AOP A
 In chemico plate-based assay .
— Measures protein reactivity of a chemical via 0 u 0 0
fluorescent or colorimetric probes ’ o oo o o %%
» Multi-lab validation study N oo w3 o4
— Participating labs: U.S. FDA, DoD, CPSC/NIST, Voan a2, 570 e 06%
BRT, Inc.
— Utilize 2019 OECD* Perfo.rma!nce Standards for @
KE1-based assays for validation study | |

— Peer Review of validation study underway ((NBT Assay ) (_PoAAssay )
7

» Accepted on to 2024 OECD workplan for
inclusion in TG 442C

CStatisticaIIy Significant Depletion?)

Either or
Both “Yes”

*No. 303; Series on Testing and Assessment https://www.oecd.org/chemicalsafety/testing/performance-standards.htm

Negative



NIH ) Stk A DAs for Predicting Eye Irritation Classifications
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NICEATM, PETA Science Consortium International, and EPA Office
of Pesticide Programs collaborated to test agrochemical formulations

. . . . . (a) Consider physical and chemical properties of substance 1o select a test syslem
in @ multi-phase study using a common set of in vitro test methods.

vimal) assay:_BCOP

-

* Developed two DAs involving: »
VIS =55 VIS 255

— BCOP with histopathology e /\

— EO + BCOP with histopathology O ey o Anayes et
» Compared predictions (and associated personal protective M
equipment requirements) of the DAs and in vivo data gl i

orthogonally, rather than evaluating direct concordance.

— Good alignment with many discrepancies corrected if only considering

b : ; :
persona| protective eqUipment. ( } Consider physical and chemical properties of substance to select a test system
BCOP
« Weight of evidence evaluation =
— Suggests both DAs are as or more fit-for-purpose, reliable, and Vs <3 e ol IS 255
relevant than the in vivo test. l / \ /'
_ Ovteratlll I?igfh configenqe ilnfuse olf EAS for assessing eye irritation EE:TC“IN R D Ty Tk A ey
potential of agrochemical formulations.
* Publication: van der Zalm et al. 2024 - e i
https://doi.org/10.1080/15569527.2023.2275029 plsisbands g

Figure 2
van der Zalm et al. 2024


https://doi.org/10.1080/15569527.2023.2275029

NIH National Institute of
Environmental Health Sciences

Division of Translational Toxicology

DAs for Predicting Eye Irritation Classifications

GHS

« Preliminary assessment of results to determine consensus predictions for each
formulation (i.e., majority agreement on classification among in vitro methods and
historical in vivo data).

— Consensus prediction achieved for 27 of 29 formulations.

» Developed four DAs:
— BCOP with histopathology (DA-BCOP+)
— EO + BCOP with histopathology (DA-EO+)
— TTL+ BCOP with histopathology (DA-TTL+)
— EyelRR-IS + BCOP with histopathology (DA-EyelRR-IS+)

« Assessed DA predictions (and associated hazard labeling) for concordance with
consensus predictions, rather than direct concordance with in vivo data.

— In vivo test concordant or no change to hazard labeling for 93% (25/27) of formulations.
Remaining 7% underpredicted and underprotective.

— All DAs performed similarly or better than the in vivo test, and generally resulted in hazard
labeling that is more protective of human health.

« Manuscript in final stages of preparation (anticipate publishing in summer 2024).

BCOP
|
[ 1 1

VIS = 55

W% VIS s
<3 3elVIS =55 GHS Cat. 1
Histo; Dol Histo; Dol Histo; Dol

analysis analysis analysis OPTIONAL

Histo = minimal
GHS NC

Histo = mild
GHS Cat. 2B

Histo = moderate
GHS Cat. 2A

Histo = severe

| | Histo = minimal/mild
GHS Cat. 2B

Histo = moderate
GHS Cat. 2A

GHS Cat. 2A

Histo = severe Histo = severe

GHs Cat. 1 GHs Cat. 1 GHSs Cat. 1
TTL
r ] 1
Viability > 50% for all Viability = 50% for all
three exposure times cg:]\{)}“ﬂ';‘“e;n three exposure times
GHS NC GHS Cat. 1
BCOP
VIS > 55
IVIS =55
GHS Cat. 1
Histo; Dol Histo; Dol
analysis analysis OPTIONAL

Histo = minimal/mild |

Histo = moderate

GHS Cat. 2B

| Histo = minimal/mild/moderate

GHS Cat. 2A GHS Cat. 2A

Histo = severe
GHS Cat. 1

Histo = severe
GHS Cat. 1

Histo = minimal/mild/moderate

EO
S
\ﬁa:;:‘\g ;Ic6:0% Viability = 60%
l
BCOP
/—‘—\
s <55 i
i |
Pararey e | OPTIONAL

Histo = minimal/mild
GHS Cat. 2B

Histo = moderate
GHS Cat. 2A

Histo = severe

Histo = minimal/mild/moderate
GHS Cat. 2A

Histo = severe

Histo = minimal/mild
GHS Cat. 2B

Histo = moderate
GHS Cat. 2A

Histo = severe
GHS Cat. 1

GHS Cat. 1 GHS Cat. 1
EyelRR-IS
[ } 1
o Ll 210 at 30%
Lil < 10 at 30% LIl < 10 at 30% A ]
and LIl < 10 at 100% and LIl = 10 at 100% value obtained at 100%)
GHS NC GHS Cat. 1
)
BCOP
VIS > 55
DS GHS Cat. 1
1 T
Histo; Dol Histo; Dol ™ opTIONAL
analysis analysis

Histo = minimal/mild/moderate
GHS Cat. 2A

Histo = severe
GHS Cat. 1

Daniel et al., in preparation



NI eorat tte o (O Predicting Chemical Distribution in
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Ongoing Updates

| tohes » Incorporation of predicted BBB permeability coefficient values in addition to measured.
Lung biood [ " » Exploration of additional validation criterions applied for other commercial brain models.
Gut lumen + Efforts for further compansons using pharmacokinetic time series data from additional chemicals to
putabs provide greater confidence in these models.
Gut tissue
Ri-oriniouiigiyt -t G-gu':
| Gut blood
. . . Simple Model Predicted Erain Complex Model Predicted Brain
Cliepatic __Iipff E'_s?l_'r?__ Qj > Cmax Vs Observed Data Cmax Vs Observed Data
B | HvErbed e 3 Brain Ti « Diffusion-Limited brain compartment
2 Brain tissue = » Ll e 4= considering blood brain barrier 3
9 @ BEE permeability (Complex Model) 2 54 RYZ: 0.9408
E 8 ¥ x + Predicts brain tissue distribution of : R i, Ron
> - Brain Blood chemicals from capillary blood 3 N 3. A
H- I.:I:l..-lr.lnl e rl1 l.:l;u-ll'.ull Commar i H
E___n _E - Simple Model Predicted Adipose
[ — Bisphenol A - Brain 5 Cmax Vs Observed Data
% 4 — Bisphensl A - Adipose & v Fold Change
B — Acetaminophen - Brain T N
% N — Acetaminophen - Adipose E » = & o 4 /*
. . : = 2 s R 08874
Filtration E . ' / .
o . . . @ v 5 / N
+  Perfusion-limited model with brain and B Bo L i y -
adipose compartments (Simple Model) © Time (Hours) ' & i / ;
*»  Build upon generic PBPK model from odel ——— - - - E o
EPA's httk R package (v2.2.2) odel output includes time series concentration graphs T I %
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National Institute of In Vitro to In Vivo Extrapolation (IVIVE) for

A Comparison of Physiologically Based Pharmacokinetic Models

2. In Vitro-Derived

» Physiologically-based pharmacokinetic (PBPK) 1. In Vitro DNT Assays Toxicokinetic Data
models compared for DNT-IVIVE approach . Y Yo P %

Hepatic Clearance

« Chemicals bioactive in DNT NAMs from EPA with
experimental toxicokinetic data

z s
’ — [] | —
» Findings e o =
'\\_Plasma Protein Binding_./
— Chemicals preferentially partition into the brain ,
3. PBPK Modeling
— In vivo DNT points of departure fall within the range a - _
of human administered equivalent dosages (AEDs) e - M =& g AEmenARRE
for bioactive endpoints for both programs, showing C e | Ll ==} "' ‘
the concordance of in vitro-derived, DNT-IVIVE =) BN vz ——cwit z v q |
predictions with in vivo data B e : e E ..:._+|-11-+- R T R L
B e = a g [llF
~ GastroPlus & httk perform similarly, though htt = [y | “T1YH
provides somewhat more conservative estimates s = == —wm| T
= & - 42 =" ) ";\" | " o : _~I _&L =
GastroPlus F— :|_ 1 ¢ﬁs_~=-"}_‘;;=";_-~*'f g

itk



NIH ) Stk A Transferability of the DNT in vitro battery
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Identification of training set chemicals

« Developmental Neurotoxicity (DNT) in vitro battery (IVB)
— 17 assays
— Endorsement & initial recommendations provided by OECD in 2023

ccccc

 Training set chemicals are needed for assay transferability

— Initial lists were provided here

» Assay-developed recommendations- original publications & OECD guidance

« Data-driven recommendations- selective activity identified in ToxCast

Evaluation of a Microelectrode Array-Based Assay for

1 Neural Network Ontogeny Using Training Set o, RN, A e
Chemicals
Jasmine P. Brown," Diana Hall,' Christopher L. Frank, Kathleen Wallace,
illiam R Mundv, Timothv I Shaf

* Lists are being provided to OECD this month




NIH ) Rk — DNT Health Effect Innovation (HEI) Program
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Supporting screening efforts in the OECD DNT IVB

Phase ll: 108 chemicals

Phase I: 115 chemicals Endpcint
PFAS PFAS
FLAMERETARDANT MIXTURE
INDUSTRIAL FLAMERETARDANT
INSECTREPELLANT DUSTRIAL
INSECTICIDE v I I-?E%}EIBE
HERBICIDE e 340
FUNGICIDE B FOODDYE
DRUG §nicy FOOD ADDITIVES
MISCELLANEOQUS e CANNAEIDNRDliJDG
'-..',-_-1_'._
BOTANICAL @5 BOTANICAL
NEGATIVE CONTROL

NEGATIVE CONTROL
POSITIVE CONTROL

0 10 20 30
Number of compounds

POSITIVE CONTROL
0 10 20 30
Number of compounds

Chemical

Testing projected to be

Manuscript in
finalized late summer

preparation to be
submitted shortly
Phase lll: ~120 chemicals
Selection process in final stage,
projected to be finalized this summer




National Institute of Integrated Approach to Testing and assessment (IATA)

Environmental Health Sciences
for DNT

Division of Translational Toxicology

Selected Compounds Based on Prioritization Systematic Review (EFSA protocol) Sysrev
: s In vitro effects: effects on proliferation
- and differentiation of NPCs, and on
1 x-" ;é, -m'::? density of dendritic spines
A ' In vivo effects: included decreased
g™ e dopaminergic neurons, change in
el behavior, and memory impairment
Mifepristone (RU486) Mifepristone
Negative in OECD guidance document but 100+ . & Mifepristone
considered unfavorable after further 104 - e . ?-‘ 100
evaluation g " $
o 014 . T :. ®ne
Pyraclostrobin £ 0011 3 10- i ote
Known MoA (inhibiting mitochondrial 0.001 " E * ! H
respiration) known to be sensitive to brain T T T T T T T T T T | RE
development ggg;g;ggéégg 1
= T 2 2 8 % u_*'-; = é" § s 2 8
aoa Integrated g8 8l § § 04—
g Chemical e <o ° 5 i PO
Manuscript in s ; ® Environment . - DNT:MS ﬁqﬁﬁw @
&

preparation to be
submitted in the fall https://ice.ntp.niehs.nih.gov/ Targets




e A Identifying Seizure-Inducing Biological Targets
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Uncovering Targets and Assays Related to Seizures Seizu re AOP Network Based on the AO P.Wiki

Level of

. Independent
‘ﬂﬁ?ﬂ'?z”a t?gr? earch for Seizure. ﬁggﬁ%gg&?gﬁg Organization ADP 10 AQP 231 ADP 230/215 ADP 281 ADP 223/214
Related Targets to the Identified Target " (
Families “T"’ ” [ et I[ ""'"""""'l ["‘"‘”"“"“‘“ Acal iniiian l
Seven Distinct Total 25 seizure @ CheMB T | —
AOPsRelaied | SR 4 AQ P network welated target -
o e families G é;;;g(gﬁ ) Call{Tissun
(A-O-B)-wiki cell/Tissue v [ PRy —— l [ ""':m:‘:“"
Assessing Seizure-Related Reference Compounds
from Literature in Established Databases Call/Thsue
How many have undergone
testing in in vitro assays CellfTissue
Refe related to seizures? @C‘T EMBL - -
Oom[?oirr?gzefrom Man uscrlpt ln
Literature Linked to U én 2gra te OrganyOrgan
Seizures N F\Emﬁnwn- Syitem preparation to be
Irdividual I
o submitted shortly
Chemical Diversity Among Reference Chemicals : : . - :
Heatmap with Tested Chemicals in Identified Seizure Assays
A drgues | mding Tusseg Dues [CFF B dazpud o ey Prastareg Curs WlCL g L+ S | abany Treswy Cea 300
] % e o E = i Egizure-Liability
-— = ‘ - ACHE
B i T GABAA | J|| I
R M L " . ' - Woltage-gated N-type calcium channed I
TA et . S OEA, ! ;. a8 } S Glyzine Recepors il | || || INmEN
1 5 - . " L - g E s Translocalor Protein
a . s & " . i P u Homppinepiving ransporier | | 1
= - E = e " Adencsine Aeceplor |
& =@ - . - Woltage-gabed Potassiem Channels . 1-' ﬂ 1 #hl
: ; ; F a . ; i . g 1% Opicid Receptor | | 1 11
L _F — Gilyccing Trandaporiel
i Purisegic Recephor
U Stipare Lisainy Traning [ o TaalH: ECIP4 £ Seizuns Liahiing Tasning Duds ve Tend® BACCE ¢ Besaare | ishdity Trasmdeng Duis ve T2t S50 Dupamine Tranaporier 01 I | I m Llh |I||| | I L O
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Methods2AOP International Consortium
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Workshop Agenda e Science and Increasing the Impact of Toxicology
Topic Speaker/Moderator

Welcome and introduction Wittwehr, Clemens, JRC

AOPs and regulatory decisions - introduction Terron, Andrea, EFSA

Real life example: AOP Applications in the US EPA
Endocrine Disruptor Screening Program

Q&A moderation: Batista, Sofia, EFSA
Why Methods2AOP? Wittwehr, Clemens, JRC

Lynn, Scott, EPA

Break
Transformations Underway in the AOP-Wiki to
Advance NAMs

Case study: Aromatase inhibition leading to
Reproductive Dysfunction

Hench, Ginnie, RTI

Villeneuve, Dan, EPA

Discussion, Instructions for Breakout groups Hogberg, Helena, NIEHS

Breakout Groups all

Wrap up, decisions, next steps all

Manuscript in
preparation to be
submitted shortly



Environmental Health Sciences

National Institute of Inter-laboratory Pre-validation Study of

Division of Translational Toxicology H uman Thy ro i d M ic rot i ssue ASS ay
TOXICOLOGICAL SCIENCES, 2019, 1-16 A DMSO Contro | B Methimazole c 6-Propyl-2-thiouracil
SOT SDCiEt}; of doi: 1001093 /o Aefras w0 0 200
Toxioology dstvnrce: Acrmm Fobiaation Date: Decedec t, 215 g ™ g 150 s . P 3 150 . . e
e academic.oup.com/toxsci Ha et Ao 2w % 3 - '—:—r\’_' 3w '_m
ha = 50 8 Lol ®
Development of an In Vitro Human Thyroid Microtissue T T P S R

log10 [M] log10 [M]

Model for Chemical Screening

o
m
m

Sodium Perchlorate VA-K-14 Benzophenone 3

Chad Deisenroth @ ,** Valerie Y. Soldatow,” Jermaine Ford,* Wendy Stewart,*
Cassandra Brinkman,* Edward L. LeCluyse," Denise K. MacMillan,* and

Russell S. Thomas ® * § :El ;_;‘i_rﬁ\;\‘ ] Ml Ll—f—i—r!\. i %; " N g3
Team Members
Coordinator: NICEATM
Method Developer Status:
Lab 1 — Lab2 « Phase 1.2 complete (initial transfer phase, lab 2)
1') « Phase 1.3 underway (secondary transfer phase,

LifeNet 15 & &l < . S
Phase 1.4 slated to start in summer (validation
= study)

A Lab 3

E @ CORTEVA

agriscience
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Krishna et al. 2024 in prep (x 2)
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N|H National Institute of Risk Characterization of Triazole Fungicides using

7 O T Toxieology Human Biomonitoring and Mechanistic Data
» Sampling » » Biomarkers » » Risk Calculations ™
highest quantified value:
Internal Dose Indicator
Women 2\ EDI = 6.31 pg/kg-bw/day
_ residents i
n=88 W n=52 Oxidative Stress Markers w HQ =21
< Farmers
-~ Plasma Bile Acids
Y Liver Enzymes * EDI = 8.77 pg/kg-bw/day
. HQ =29
Steroid Hormones Rural Women Residents

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Universidade Federal de Alenas Costa, et al. Chem M Interact.

xxxxxxxxx

SOT 2024 Poster 2023;383:110689.
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Using New Approach Methodologies to Address Variability and
Susceptibility Across Populations

https://ntp.niehs.nih.qgov/qo/popvar

| Workshop report in prep to be
—y NPT YT Y 0N submitted to Human Genomics
Shortly

m Human Genomics

Response

SPRINGER NATURE GROUP AVF

SDG Programme | %,

fa

Human Genomics Call for Papers

New Approach Methodologies to Address Population Variability and Susceptibility in Human Risk Assessment

Guest Editors: Helena Hogberg, PhD; Nicole Kleinstreuer, PhD; Kim To, PhD

Submission Status: Open | Submission Deadline: 30 June 2024 Read more about the collection
https://www.biomedcentral.com/collections/NAMAPVS
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NIH) R . Clustering and Classification Workshop

Division of Translational Toxicology

Workshop report under revision at EHP

Convened international experts to discuss methods, their applications to guide toxicology research and
inform hazard and risk assessment.

Accomplishments:

*Defined the concept similarity for supervised and unsupervised approaches
*Introduced different approaches, corrected some misconceptions

*Involved both NAM developers and users

Established a consortium and a community for increasing communication and collaboration across
sectors

*Ongoing and future: develop and share new ideas/concepts (best practices & innovation)

https://www.niehs.nih. e MRLac. |
gov/news/events/past AEaCa O
mtg/2022/nams2022/i '

ndeX Cfm National Institutes of Health « U.S. Department of Health and Human Services
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Division of Translational Toxicology Octo ber 1 1 -1 2, 2023
Workshop report to be submitted to ALTEX

An in-person workshop to examine the state of the science for NAMs modeling the gastrointestinal tract
and their context for regulatory consideration.

National Institute of Workshop on NAMs for the Gastrointestinal Tract

* Focal Areas:
— General “state of the science” for NAM gut models

— Models for de-risking chemicals for systemic toxicity (regulatory relevance and
application)

— Gastrointestinal toxicity
— Systemic absorption and distribution
— Gut allergenicity

* A webinar series to provide background information took place prior to
workshop (September 2023)

* In-person Day 1: Scientific talks/state of the science
* In-person Day 2: Breakout groups covering the following themes:

— Establishing confidence in existing models

— Strengths and limitations of different model systems
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UNITED STATES

Advancing Alternatives
to Animal Testing

BAEMHIAL PRCGAESE REPUAT
2020-2021 ===
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BOCWAM 30186 1321 Bienndal Progress Report
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