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to be evaluated: how?
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to be evaluated: how?

Toxicogenomics is well-positioned However still suffers from
to support mechanistic safety limitations
assessment

Mechanistic
read-out

Unclear interpretation
framework

Unclear translation to

Holistic view human pathophysiology

Unmet context-specific
requirements
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Toxicogenomics: networks are our solution

Open2-3July 2026

Why network-based methods?

® Organize highly dimensional / complex omics data

Biological function is retained

Network dynamics can be quantified

Network visualization improves data interpretation

Conservation of networks used for interspecies translation

TXG-MAPr_hPHH_ACETAMINOPHEN_24hour_5000uM
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However still suffers from
limitations

Unclear interpretation
framework

Unclear translation to

human pathophysiology

Unmet context-specific
requirements




A ) The TXG-MAPr tools
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An ensemble of
subnetworks, each
representing a group of
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/\) The TXG-MAPr tools: interactive platform Symibemtamiy 202

Interactive tabs for mechanistic insights

TXG-MAPr toxicogenomics interpretation toolbox NPHH TXG-MAPr Vap Made
T ———— FT——— . Gene network qualification and quantification

Module eigengenes TXG-MAPT e

Bttee hPHH TXG-MAPr Nap Module Enrichment G
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p—— . RPHH 103 13 9.45 i &‘._ 9 3 . 3
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Absolute slider RPHH_211 8 7.25
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— Uploading of own datasets for toxicogenomics interpretation.




The TXG-MAPr tools development
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The TXG-MAPr tools case studies SYMPOS T

We have applied the TXG-MAPr paradigm transversely in RH3R in multiple case
studies:

« Connecting in vitro test systems to human
pathophysiology: the kidney example

Mechanism of action

« Transcriptomics for compound prioritization

o Combine with
. . . Read across N A O
« RAXx with transcriptomics data: conazoles and Gi Misie speein
beyond -
. Connect to & P
- Time dependency of MoA assessment: non- pathology and @ ﬁ Ao
genotoxic carcinogens as a case study Nl P analysis
« Systematic comparison of liver test systems for S
the modulation of KE1 of the liver fibrosis AOP 38  anchorto qaop systems and
patients

- Comparison of transcriptomics and metabolomics
for assessment of bioactivity: a liver test system
comparison



Connecting in vitro test systems to human
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predict 90-day rat high toxicity chemicals?

- Subchronic oral rat/mouse studies reviewed, adversity

. Target organ at Number of
discussed LOAEL compounds
- Three sources used: RepDose /ECHA CHEM/ToxRef DB/ GHS CNS 2
C&L General 2
Heart 1
- 64 compounds selected Hematology 5
id
29 low toxic - no advese effect up to 1000 mg/kg bw/d K'Lir:,ee»; ;8
35 toxic - adverse effect below 10 mg/kg bw/d Spleen 1
Testes 1
Thyroid 1
Experiment: Urinary Bladder 1

 PHH 10 donor-pool (BiolVT) (50/50 male/female)

* 9 concentrations (based on PBPK modelling in context of LOAEL)
* 3 replicates

» whole transcriptome TempO-Seq (BioSpyder)

» Bioinformatics using TXG-MAPr transcriptomics toolbox




Toxicogenomics can prioritize chemicals with liability to be

highly toxic
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« Chemicals with lowest BMCs are high toxic
cmpds

« Various high toxic chemicals are not picked
up by PHH transciptomics

« 21/35 high toxic chemicals with tPOD <100
UM

« 2/29 low toxic chemicals with tPOD < 100 pM
« Application:

* Prioritization for ECHA

« SSbD

Wijaya et al. in preparation
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distribution of BMD = modules-median genes
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Mechanistic insight of distribution
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TXG-MAPr: from safety alerts in vitro to Rax

Conazole case study
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What is still ongoing and next developments Syn?g’fs'}ﬁf;{;;;;ij;f

P5.3.1.b_grOMICS:

Expand the biological space Fostering the use of omics for grouping
and read-across in risk assessment

Omics data, including high-throughput transcriptomics (HTTr) and high-throughput

Agree on mechan-lst-lc phenotypic profiling (HTPP) can support rapid and mechanistic-based hazard
. . assessment. Grouping and RAx are a clear area of imminent application
terminology, anchoring to AOP

Objectives Impacts
( ) Develop a database and interface for : . .
. . the OECD Omics Reeulatory R i Streamline data reporting, increase
G aln Conf] dence on Fraemework mics Reglllatory Reporting the confidence in data processing
reproducibility
\_ Reduce the complexity and redundancy
of omics data interpretation. Lower the
' barrier to understand the output of
these analyses to a general
I m p I’OVG d ata m a N age m e N t Of toxicologically oriented audience
tOX] COge NOMICS d ata Showcase three case studies the
\- / integration of chemical structural and
( ~N physiochemical similarity measurements
with mode of action features
Keep on building (regulatory

relevant) case studies
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Systematic comparison of liver test systems for
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the modulation of KE1 of the fibrosis AOP 38
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Cytotoxicity and DEGs comparison between different liver test systems

after Allyl-alcohol, Monocrotaline and Thioacetamide treatment
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Transcriptional BMC analysis shows PHH as most sensitive for
activation of cellular stress response that are related to KE1 of AOP 38
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Concentrations (uM)

Compound MOA Carcinogenic
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Compound

DILI Class
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pathology

Nitrofurantoin

DILI Class A

idiosyncratic
acute liver injury,
acute hepatitis

Diclofenac

DILI Class A

acute lobular
hepatitis

Ketoconazole

DILI Class A

idiosyncratic
acute liver

injury, acute
hepatitis

D
o
o

In vitro exposures

Liver in vitro models

".

HepG2 PHH

Experimental Feature

HepG2

PHH

HLC

Dose response (Both Omics @ 24h, 6 dose levels)|

Time Course (Metabolomics: 3, 6, 24, 48h) v

HLC

2-3 July 2026
Sym p Os I u m wlle]llltemfl:étrlands

Targeted transcriptomics Targeted metabolomics
(TempoSeq, whole
transcriptome)

(~255 Metabolites,
13 classes)

" , 2 10
5 . W 55 E 2 3
g0 Fry¥y®x 3, ;#&‘ =
£ 4 5 TEWwWwe
% 3
e I X P @ P ®
PHH
10
4
T P 5 »
—3 — - F“ = ..
-4 o : e
-8 =2
2 P @ @@ N A G S

Concentration (M) Concentration (M)

Ex: Ketoconazole 24 hours (|log2FC|>=0.6, p_adj <=0.05)

N .



Open2-3 july 2026

Symposiumisisi.

Metabolites
|
.sl;.llﬁm.hm
®Q IR A B |l||| O T P Spearman g
SR e 1T Metabolite class
TE Acylglycerols
3.( Amino acids

0.5
. Amino acids related

Carbohydrates and related
0 Cholesterol and related
. Energy metabolism and related
- ' Glycerophospholipids
° . Lysoglycerophospholipids
Miscellaneous
. Miscellaneous lipids
Nucleobases and related
* Sphingolipids
Unknown
Vitamins, cofactors and related

In vitro exposures

|

Ak
|

Liver in vitro models

’r.

HepG2 PHH

PHH TXGMAPr gene modules

Ex: HepG2 Ketoconazole 24 hours dose response (fdr <=0.01)

N .



across test systems.

A iated DILI
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