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BioPhenom Project Work Activities

(Multifunctlonal biophenols for safe and recyclable materlals)

WP1
Coordination & management
we 2] we 3] we 4] ]

SCOPING: SCOPING: WP 2
Sidestreams to be

Building & Construction, Isolation &
selected from the BIOCHAR BIOTHERMO- Automotive, Transportation, - functionalization of -
forest, agro- and PLASTICS Aerospace, Electronics o biophenols S

. .

food industries FAST

PYROLYSIS,

. v

[} BIO-OIL
n :
. D SSbD & process evaluation

] BIO- L '] I

‘ ‘ . BIO-IFRS IMPREGNATED & WP 3 WS
' WOOoD WP 4

: % - |—=§ Wooden, Functionality &

v RESIDUE BIOEPOXY 00 —0 7 thermoset & recyclability of
/ RESIN thermoplastic demonstrators

LIQUID THERMOSET materials
FXTRACTION BIOPOLYPHENOLS BIOCOMPOSITES i\

BIOCARBON
FIBRES

: .y ."
WP6
Communication, dissemination & exploitation

w Workflow %....¥ Feedback

H@DEDb




Fragmented Clues

NAM data | models | exposure | llterature | sustainability

FAIR Knowledge Infrastructure

'\ e |

| metadata | ontologies | knowledge graphs

ASPA Workflow

“ s structured decision gates

$

Al Evidence Integration

® .« .= Al + patterns | read-across | uncertainty

\.‘?77 \ | - ‘
= 4

ch 'J\

7 |

F:__ F ,

Regulatory— Ready
Evidence Package

traceable | reproducible
interpretable :

| “Linked Data Resources

‘ Knowledgeéraphs S

ASPA + SaferWorldbyDesign

Creating & Reporting SSbD Evidence Across the Innovation Lifecycle

- S

Molecular. BEa Material
Design 8 = ¢ Development

FAIR
Knowledge

Al
Infrastructure

Evidence
Integratlon

. .; [
FAIR Ontologles ‘

| 8 ASPA Algorithms
Mechanistic Models
NGRA [/ SSBD
TRACEABLE EVIDENCE PACKAGE
RELIABLE KNOWLEDGE MANAGEMENT

Exposure




Bi®)Phenom

/ Tier1 Tier 2 Tier 3 B
\ Screening Stage Optimisation Stage Validation Stage / e
- %
« Problem Formulation « NAMs & Mechanistic Data « NAMs & PBK Modelling = ‘t‘
« Existing Data * QSAR & AOP Models « Experimental Testing X
« In Silico Methods e Tier 1 Outputs « Tier 1 + Tier 2 Outputs :
. / ]

L pe——

Decision Gate 1 Decision Gate 2 Decision Gate 2 -

R ——— g i - . ey, %

.. e ‘

k( » Go Decision j k( » Go Decision j k( » Go Dec:snon j -_
e L s, ¢

( Stop/ Redesign »HOStop / Redesign « « « = =p p=p 0 No-Go Decision Safe & SS3DDecision ] "L'

L
' 4

-]

&

ASPA Assessments & Decision Logic

-~

‘-_-hn—

‘\-

W Existing Data e-%#} In Silico & =, NAMs & SSbD Decision Safe & Sustainable
—— Modelling — Design




FAIR Knowledge Infrastructure and Data Integration Layer

_____________ = Traceability = = = = = wco_ ___

-
B -

- I ™ ~ <A
FAIR Knowledge Infrastructure ASPA Workflows &

J SSbD Decision-Making
@ Semantic Layer
[ ] _ﬂ || Metadata Templates
' Exposure

_= Provenance & Version Control ' (PBK & fate modeling)

G& APIl-Enabled Interoperability Sustainability
I (LCA data)

=

Hazard

(NAMs & in silico)

.

Integrated Evidence Synthesis &

e : : : Regulator-Relevant
Quantitative Weight-of-Evidence Evaluation 2

Evidence Packages

|




Al-Powered Toxicology Workflows in the OpenTox 2.0 Framework

Data Integration and Al Agents and Orchestration Regulatory &

Knowledge Base Risk Assessment
Chemical Databases Hazard Identification
(e.g. REACH, PubChem) Data Miining .
Agent Hardy, B., & Ali, A. (2026).

Dose-Response

Assessment OpenTox 2.0: A
Perspective on the
Risk Characterization Principles for Predictive

Toxicology and Risk

Read-Across Report

Agent | | Generation Agent : Assessment Applications
\ / Evidence in the Era of Integrated

Transparent, Auditable Workflow Engine ;ackage New Appr'oach Methoc':is,
" Guardrails & Context Logic . [ p— Com qua_t'PnaI quel ling

& Knowledge Graph e e T NS / 0— > and Artificial Intelligence.

¥ * PR Zenodo.
FAIR Data Access & Provenance Traceable & Reproducible Results https://doi.org/10.5281/z
| OpenTox 2.0 Framework enodo. 19458289

FAIR + Traceable - Reproducible * Decision-Ready



https://doi.org/10.5281/zenodo.19458289
https://doi.org/10.5281/zenodo.19458289

-

i(HPhenom

. -
o
4 ! H . .
1 8. $e
. . : | 8
3 i ! .
@ [ ]
5 s\ Data processing Data summarization
EZ — fitted curve " )
« e measurements Generates raw data’ mmmmm)p | Process raw data N sl | Summarize processed data
—— BMD 10 . - + Fluorescent intensities = activities * Activities = curve fit = pXC50
* e.g. Fluorescent intensities . .
1 —— BMD20 + Experiment/laboratory specific * Common approaches?
— BMD 50
95 % conf. level
4]
10! 102
Dose Test Method DB

Stores detailed description of test methods
including SOPs

= Human readable description BioStudies @ EMBL-EBI m— Rew data

+ Computer-readable annotations sy Processed data
=) Summary data
Metadata

Data repository and archive
+ Data stored as individual data sets

Harmonised Data,
Protocol and Metadata

Knowledge Sharing

Management :
Test method and data portal Model Img
I nfrastructu re su pportEd = Data reformatted to optimize querying —
. = e.g. join data across compounds Statistical model building
by Ed eIWE|SSData * Requires summarized data
Decision making
Visualization : Weight of evidence

* Model output
Exploratory data analysis mmfp + Expert opinion

+ Summarized data linked to underlying data

Barry Hardy, Tomaz Mohoric, Thomas Exner, Joh Dokler, Maja Brajnik, Daniel Bachler, Ody Mbegbu, Nora Kleisli, Lucian Farcal, Krzysztof Maciejczuk, Haris RasSidagic,
Ghada Tagorti, Pascal Ankli, Daniel Burgwinkel, Divanshu Anand, Ugis Sarkans, Awais Athar, Knowledge infrastructure for integrated data management and analysis
supporting new approach methods in predictive toxicology and risk assessment, Toxicology in Vitro, Volume 100, 2024, 105903, ISSN 0887-2333,
https://doi.org/10.1016/j.tiv.2024.105903

Fr



https://doi.org/10.1016/j.tiv.2024.105903

Bi®)Phenom

Materials Characterisation Knowledge Infrastructure

o}

ﬂnowledge Infrastructure\
Images k} £x

'y ACCORDs

~—

. Effective Data Management

Data O e FAIR Data & Images
e, S ' ° Predictive Models & Analysis Tools
Metadata Templates 024

= z@ T Bg o A

Laboratory Instruments Software

| | +OMERO

[ Protocols [/= J . a4 y

Knowledge infrastructure supporting image-based
nanomaterial characterisation

S @

-




Bi®)Phenom

@ Log out
Bi®»Phenom g

* Repeated dose toxicity studies from reach database
* EdelweissData dataset for CLP classifications:

* EdelweissData dataset for ecotoxicological endpoints:

Home >

Protocols area - guidance and db

Protocols area - guidance and db offers a database of in silico and in vitro protocols used
throughout the project, providing standardized methods and guidance.

Tools >

Case Studies

T ® 8 iE O

User Manual
X Welcome, ghada@edelweissconnect.com &=
Protocols List | Document new protocol .
Other Resources Y
Connect
Protocol Database
Help Desk

Project  BioPhenom v Organisation  ----eeee v Accesslevel e v @
User Protocol Protocol
name Organisation  Project  Type View/Edit Endpoint Protocol name Description  URL Document Visibility

Data area PrOtOCOl_ Pacla STEMS-CNR  BioPhenom Characterisation View Pyrolysis Pyrolysis Test Copy | Document Private
Brachi Procedures | URL

Explore our gui Dat base /Tlndreas NIBIO BioPhenom In vitro View Fungal decay Miniblock decay trial Copy | Document  Private
red URL

User Manualv1.0
Paola STEMS-CNR  BioPhenom Characterisation View Water content Volumetric Karl Fischer . (¢ | Document Private
Brachi Titration
Paola STEMS-CNR  BioPhenom Characterisation View Chemicals Gas Chromatography- Copy | Document Private
Brachi concentration Mass Spectrometry (GC-
MS)
Samuele  CRCFSil BioPhenom  Characterisation  View Quantificationof ~ Quantification of Copy | Document  Organisation
Giovando biophenols biophenols in biomass, Rl
by water extraction

Fournier  Specific BioPhenom Characterisation View Epoxydation Epoxydation of phenols Copy | Document Organisation
Lucie Polymers Ul
Pacla STEMS-CNR  BioPhenom Characterisation View phenolic The Folin-Ciocalteu Copy | Document Private
Brachi quantitative assay Rl

https://biophenom.edelweissconnect.com/tools/
¥



https://biophenom.edelweissconnect.com/tools/

Setting and selection Q’roblem formulatiorD

of decision points

Workflow Approach Collect avalable dts l

Exit risk assessment in case Use for risk assessment,
Read-across

An alternative Safety read-across is successful if possible

proﬂ | | ng a Igo r|th m (AS PA) Supply additional data for read-across from other
f ASPA modules, where necessary

to transtorm next

generation risk assessment

[ Enter three major ASPA modules ]

into a structured and “De novo approach”
transparent process, ~
. HAZARD ADME < > EXPOSURE
Marcel LeISt et a/' Genotoxicity; { NAM-based screens | “ Internal
httpS //ZenOdo Org/records acute/topical toxicity i In silico predictions | PBK exposure
: . (at relevant | b,
Metabolite : { Tiered hes:
/16993943 Lo (") ) ) et
Hit follow-up IVIVE multiple routes and
i scenarios; :
. . deterministic and
ALTEX. 2025 Oct 16. doi: v - | |
10.14573/altex.2509081. Mon pons P T g
Epub ahead of print. PMID: o~ ‘ -~
41099509

Final data integration, uncertainty
compilation & risk assessment

https://www.linkedin.com/posts/barryhardy aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/

F U



https://zenodo.org/records/16993943
https://zenodo.org/records/16993943
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/
https://www.linkedin.com/posts/barryhardy_aspa-ssbd-gsrs25-activity-7385334765064712192-bKa3/

Bi®)Phenom

Al-assisted Workflows with Human Interaction, Interpretation and Learning

Biological Data (Biostudies,

EdelweissData, Notebooks) Al assisted IAEUCIRIPEIEIeERE

(ToxTemp)

Al assisted

Compound = T Toxicokinetics and
Database - A Exposure protocols

assisted - S -, ,» | OpenModel
Knowledge e ) Ny € Repository
Graphs S

Prediction and Analysis
Case Study Tools (QSAR, Molecular
Documentation Simulations,

Metabolism, Omics)



Al Assistance

Resource
Examples

Al Assistance of data from literature
Al Assistance of collection and curation of data from databases

Al Assistance of data from documents

 PubMed Cheminsight: Automated literature mining
https://pubmed-cheminsight.edelweissconnect.com/

e PubChem Pal: Automated chemical data extraction
https://pubchempal.edelweissconnect.com/

Publed .ﬁ
> * Al Assistance of collection, extraction and curation of data

;
:’%

PubMed
ChemInsight from safety data sheets and other legacy documents
e
SDS-FIND

PubClhem ——9

PubChem

Pal

SDS-STRUCT


https://pubmed-cheminsight.edelweissconnect.com/
https://pubmed-cheminsight.edelweissconnect.com/
https://pubmed-cheminsight.edelweissconnect.com/
https://pubchempal.edelweissconnect.com/

Bi®)Phenom

Edelweiss
Connect

Configuration

Humber of parallel downloads

< ---SDS Finder ---

This tool allows you to search and download SDS for various chemical compounds based on CAS

numbers. Input the CAS numbers below and the system will attempt to find the corresponding SDS files.

i Retrieving SDS files. Please wait...

Enter CAS Numbers (One CAS number per line)
10257-55-3
106-93-4

110489-05-9
111-87-5

%’ Start SDS Search

O @asmaa-a-abdelwahab

20

CAS Number Source SDS URL ® Sselectall
853689 Ambeed, Inc. Open SDS ® Select

| 68441-33-8 Not Found Not Found
96-47-9 Fisher Open SDS Select

3 COMBI-BLOCKS Open SDS Select

4 T440-06-4 Fisher Open SDS ® Select

5 111-87-5 Fisher Onen SNS -

B3 sDs Files Retrieved. Please select at least one file to download.

Prepare ZIP File

Download Selected Files as ZIP

product_ product casn chemical co

name _code

Potassiu

3.
(phenyts QH-
ulfonylb 0828
enzenes
ulfonate

https://sds-finder.edelweissconnect.com/

umber mposition

63316-
438

<=100

first_aid_inhalation

Remove victimto fresh
air. In severe cases of
symploms persist, see}
medical attention

Product name: Diethylamine

imber:

Relovant idontified uses of the substance or [micture and uses advised ageinst
Identified use: SU24 - Scientiic research and devel

Detaits of the supplier ofthe safety data sheet

Manufacturer/Suppli

Alfa Aes:

Thermo Frsner ‘Scientific Chemicals, Inc.

Email !em@ aifa.com

Inlommlmn ‘Department: Health, Salety and Envionmental Department
telephor

) ThermoFisher
: Safety Data Sheet SCIENTIFIC Page 1/6
B Prining dato 03072018
RO 2 635701
1 Identification
Product identifer
Product name: Diethylamine
. Stock number: A11716
. o mmen
- Edelweiss --- SDS Finder --- i
EC number:
fikite
i ThermoFisher
H Safety Data Sheet SCIENTIFIC Page 1/6
acc. to OSHA HCS. Printing date 03/07/2018
Ainin dele 0072012
s
1 Identification
Product identifier

rgency
Dring norta bisingss hours (Monday-Friday, 8am-7om EST), cal (800) 343-0660. Afer norma business hours, call Carechem 24 at (366) 926-0760.

2 Hazard(s) identification
Clgssification of the substance or mixture in accordance with 29 CFR 1910 (OSHA HCS)
B crsoerane
Flam. Lig. 2 H225 Highly flammable liquid and vapor:
(GHS05 Corrosion
O o 1 s o o s s sy e
GHS07

Acute Tox. 4 H312 Harmful in contact with skin
faute Tox 4 H332 Harmtul finhaled

I 'Lab;i lomonts
GHS label elemems The product is classified and labeled in accordance with 29 CFR 1910 (OSHA HCS)
Hazard pictograr

GHS02 GHS05 GHS07

Signal word Danger
Hazard statoments
Highly flammable liguid and vapor,

:l""' safe_handling precauti storage_conditio

. special firefig
. suitable_extingui
first_afd_skin_contact first aid_eye_contact _firstaidingestion U/

Immediately flush with
plenty of water. After

Immediatetywash skin

with copious amount Wash outmouth Wear selt-
initial flushing, remove Use drysand, dry
of water for atleast 15 with copious contained
any contact lenses and chemicalor Carbon
it minutes while removing ! amounts of water ) ’ breathing
continue g cohot monoxide,
Kk contaminated clothing foratleast 15 apparatus for
least 15 minutes. Keep foam for sulfur oxides
and shoes. If irritation minutes, Seek firefighting it
eye wide open while . extinction
persists, seek medical medical attention. necessary.

rinsing. Get medical
attention

attention.

fite_hazards _hting instructi

personal_prec

tions

Ensure
adequate
ventilation. Use
personal
protective
equipment.

methods_cont .
safe_handling precauti storage_conditio
ainment_clea

precautions ons ns

environmental

reven]

Avoid contactwithskin  Keepcontainer
Shouldnot be and eyes. Avoid tightly closed ina
Sweepup or
releasedinto  oroor " jnnatationofvapouror  ary and well
the P mist.Keepawayfrom  ventilated place.
spillage and paweyfrom
collectin
soosoction12 %00 smoking Take measures are opened must
foradcitional "0 1ME - to preven the build upof be carefuly
ccoogical (™ elecuo-staticcharge.  fesealed andkep
information. spo v t uprignt
section2.2. eakage.



https://sds-finder.edelweissconnect.com/
https://sds-finder.edelweissconnect.com/
https://sds-finder.edelweissconnect.com/
https://sds-finder.edelweissconnect.com/
https://sds-finder.edelweissconnect.com/
https://sds-finder.edelweissconnect.com/
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SmartSafetybyDesign Product Assessment and Decision Software for
Formulations and Ingredients

SmartSafety Formulas Raw Ingredient Sub Ingredient Contaminants

0033 AVOCADO OIL-PRESERVED

Properties Composition MOS Reports Testing Similarity

MOS Calculation

Product type v Grams applied/day
Body weight 60 v Skin retention factor
Sl Code | Description Total weight CAS# EINCS# Skin Reten. Dermal Penetr. Daily Exposure Systemic Exp. NOAEL MOS

F . S




SmartSafetybyDesign — Bi#)Phenom
Environmental Scoring

000-0016 Avocado il

Basic Information Safety Summary Report Summary Environmental Summary

Environmental Summary

Overall Environmental Score: &
Persistence Sub-rank fix 1 @ ERCTH S avon ® YEs 2
Smog ®  YES NO
Persistence sub rank value  fix 1 @
Mineral depletion YES NO
Toxicity Sub-rank  fix & Global warming YES NO
Other Issue(s) YES NO
PNEC value fix &
LCA Indicators Sub-rank  fix 10 @
Mobility @ YES NO
Reference

JK Saxe, L Hoffman, R Labib, Method to incorporate green chemistry principles in early-stage product design for
sustainability: case studies with personal care products, Green Chemistry, 2022, 24, 4969—4980.
DOI: https://doi.org/10.1039/D2GC00842D

rF U



https://pubs.rsc.org/en/content/articlelanding/2022/GC/D2GC00842D
https://pubs.rsc.org/en/content/articlelanding/2022/GC/D2GC00842D
https://pubs.rsc.org/en/content/articlelanding/2022/GC/D2GC00842D
https://pubs.rsc.org/en/content/articlelanding/2022/GC/D2GC00842D
https://doi.org/10.1039/D2GC00842D

SmartSafetybyDesign
— Integration of
SaferSkin with
Comparison of
Different Prediction
Models For Skin
Safety Assessment

Phenom

ENTER EXPERIMENTAL VALUES AND MOLECULAR DESCRIPTORS Enter available data for approaches of interest.

OECD OECD Multiple Random Neural Bayesian BDF RIFM

203 ITS regression forest network network

Model description: A majority voting model that uses three different types of in vitro and in chemico tests to predict
whether a chemical is a skin sensitiser or not in the LLNA assay. This is one of the defined approaches proposed by the
OECD TG 497 guideline. [1]

ENTER IN VITRO VALUES

Input data for assays associated with three key events in the AOP for Skin sensitisation.
Recommended to improve prediction estimate.

Note: Provide parameters of at least 2 of the 3 assays: DPRA, KeratinoSens, or h-CLAT

* - Required for correct model calculation

Covalent binding to skin proteins Keratinocyte activation Dendritic cell activation
DPRA KeratinoSens™ h-CLAT
DPRACys (% depleted)*  ? EC1.5 (uM)* 2 CD54* 2

PREDICTION

Make a prediction

&

OECD 203

Provide at least 2 of the 3
assays to evaluate the
compound as
sensitizer/non-sensitizer.

OECD ITS

Mandatory parameters
missing

Multiple regression

Mandatory parameters
missing

Random forest (GHS)

Moderate sensitiser

Random forest (ECETOC)

Random forest (Binary)
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Hazard Characterisation
Workflow

Selection of compoundsto be

STEP 1 substituted & alternative
compounds
m
> any defined No Data No

Retrieve data from

endpoint .
available on —— otherresources
ECHA DB
| DTU QSAR Model N Ves » Integration of results | SDS Toolbox
Yes
OECD QSARTB -+~ 3
[ 1 EEriann e ! Data collection PubMed
STOPTOX —] in vitro results SETEES & management CompTox
i (Toxicity & Biokinetics)  +— HazMap
L data from partners ECOTOX
Z7S Similarity Tool N | SubsPortPlus
| JANUS Defining physil::}:nchemical Determination  No e, rricion JRC EASIlS Portal
properties «+—— of required NAM . . . SETES
| data from partners experiments applicable information Endocrine
RDKit S Disruptor List
I - Retrieve l—] in silico modeling -~ ChemSec SIN
OperaQSAR | —] SMILES/InChl SVHC portal
| Estimation of the
SaferSkin L— hazard: Scoring l

l

Criteria
passed

Continue SSbD
assessment

Cut-off
criteria
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Environmental sustainability assessment

/ Evaluating potential biomasses

Forest
residues
collection

Tree barks
collection

Dirying
{to 50% DW)

Grape Wine Grape
production praduction stalks
o {Destemiming c

collection

harvesting and crushing]

Olive:
production
and

Olive
stones
collection

Grinding

WP2. Isolation and functionalization of biophenols (VTT]

and
Sieving

10.5-1 mm)

CHP? or
external
energy?

Biachar

Data provider: VTT

WF3. Wooden, thermoset, and thermoplastic materials
(CID) recyclability of
demanstrators [CNR)

Building &
construction

Flash
separation

Bio-oil

Automotive

Transportation

WP4. Functionality and

-~

2.3. Final product production

Waste
treatment &
Recycling

harvesting
1
L

Legend
- Background process

@ Foreground process

D Product / by-products

FU: 1 kg biomass 90% DW, 1 mm particle size (grinded and dried)

| F

Input materials
& Energy

Emissions to air,
soil and water

Biomasses evaluated:
Forest residues, hardwood
Forest residues, softwood
Tree barks, hardwood
Tree barks, softwood
Grape stalks
Olive stones




-

Mechanistic Modelling and AOP Integration Tools (AOPGraphExplorer, AOPxLink)

-
- - - -
- -

In Silico
Predictions

qAOP)

Pl — I :
I'o 4 i
e " Internal Dose

External Exposure, Internal Dose /
Downstream Biological Effects

"—-—--.____
—
-

ASPA & Regulatory Use

FAIR Mechanism

' Screening
' Hazard Identification

+/ Read-Across
Justification

~/ Submission
Support

~ = Traceable & Regulator-relevant Evidence Packages -~ = =~



ASPA + SaferWorldbyDesign

Creating & Reporting SSbD Evidence Across the Innovation Lifecycle

Material
“‘Development

FAIR A Al
Knowledge
Infrastructure

B

Evidence
Integration

|~ ASPA Algorithms
Mechanistic Models
% . NGRA /SSBD

[ FAR ontologies -+
Linked Data Resources = &

. Knowledge Graphs

PR i el e g %
TRACEABLE EVIDENCE PACKAGE
RELIABLE KNOWLEDGE MANAGEMENT

AI-ASSISTED WORKFLOWS T
= : Post-Market
Monitors

Molecular

Bi®)Phenom

Integrating knowledge to
create a model guiding
experimental design and
interpretation

AOPGraphExplorer 2.0

An Interactive Graph-Based
Platform for Multi-Domain
Mechanistic Annotation
and Exploration of Adverse
Outcome Pathways

Asmaa A. Abdelwahab, and
Barry Hardy

https://doi.org/10.64898/2

026.02.27.708648

' —

AOPGraphExplorer 2.0

System Architecture

o Data Loading & Caching
AOP-Wiki Quarterly XML +
| TSV Snapshots Cached
" (versioned, quarterly)

Normalization & Harmonization

Standardize Ontology IDs

T} YA > O=0-=@=0=0-0

AOP-Wiki Quarterly

MIE — KE — AO connected by KERs

9 Core AOP Graph Construction
<> MIE—=-KE— AO ﬂOconnected by KERs

o Annotation Enrichment
_x T o plid = / Q Q >
g\ <> @ Pathways Genes
Optional annotation layers

@—=4¢

Chemicals

; 6 Filtering & User Queries Ve

7 —¥ Confidence filter ¥ —0—=_ ‘
f‘% AQP/Event selectors

Reused . T
Snapshots Visualization & Export 6 mmmm——
;-o —--.;‘.r:‘ ._,‘,-:’“ a . .o\-T i .\.){ S .\‘
4 ¢+ "B g | E . = Cn S L e
o[]S B S
—F e ; W. e %
Independent ‘ '-‘."Q Ta - : | 2 ey
Annotation - ' > : .
Updates ® Interactive HTML ==
JSON 1=C2) JSON


https://doi.org/10.64898/2026.02.27.708648
https://doi.org/10.64898/2026.02.27.708648

Species Distribution Kabiruddin Khan, Nyssa Tucker, Holli-Joi Martin, Varun Gopalakrishnan Nair, Asmaa Ali, Ghada Tagorti, Barry
Hardy, Species sensitivity distribution modeling for ecotoxicity prediction of industrial chemicals, Science of

Modelling The Total Environment, Volume 1006, 2025, 180875, ISSN 0048-9.

COLLECTION =) CURATION MODELING

DDSTOX ID Global
CAS Number

Removal of:

— e 9.1 train:test split
- * Stepwise feature selection

* Multiple linear regression

‘ * Partial least squares regression
.' T I

* SSD Analysis (pHCS5, p & 0)

NOEC LOEC

Personal Care
Products

Amphibian Cruataccm Fish Insect
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