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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
human pathophysiology

Holistic view

Unmet context-specific
requirements
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Toxicogenomics. networks are our solution SYyMpPOoSium ..
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Why network-based methods?

AOrganize highly dimensional / complex omics data

However still suffers from
limitations

A Biological function is retained
A Network dynamics can be quantified

A Network visualization improves data interpretation

Unclear interpretation
framework

A Conservation of networks used for interspecies translation

TXG-MAPr_hPHH_ACETAMI NQEHEN_Z‘"\OMI’_SOOOMM
@

Unclear translation to
human pathophysiology

Unmet context-specific
requirements
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An ensemble of

The input dataset:
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/\) The TXGMAPTrtools: interactive platform

TXG-MAPr toxicogenomics interpretation toolbox

hPHH TXG-MAPr Map

Module eigangenss TXG-MAPr &

Search: v(_: C

EXPERIMENT:

ACETAMINOPHEN

module module_size eg_score y annotation
EXPOSURE TYPE: % !
PHH02 13 9.45 s
SINGLE - Bl ' &‘ 9 4
hPHHI184 9 BAS P
i
hPHH 386 5 B.84 ;
24 hour - S, 3
RPHH144 1 7.04 Stress response, oxidative, < O
CONCENTRATION: MRF2 ; ) 4
5000 uM = nPHHI18 12 791 Immune response, cytokine 45 ﬂ
Absolute slider nPHH.ZN 8 7.25
EIGENGENE SCORE: hPHH_214 & 6,54 e c i,
B = HPHH_201 & 5,29 6 N b '
- L o)
RPHHE1 31 .26 Metabalism, fatty acid
hPHH 37 27 611 DMA packaging S RAAPY Tl
nPHH 189 9 553
u rch:
NPHH_266 7 552 Transcription
module ag_score annotation
APHH_318 & 5.43 Metabelism, ATP
PHH_I03 9.45 =
hPHHI79 9 5.28
hPHH 194 885
hPHH_351 5 54
hPHH_214 6.54
Uni iteit
Leiden
The Netherlands

——

Interactive tabs for mechanistic insights

hPHH TXG-MAPr Map Module i

Gene network qualification and quantification

le  Enrichment G

hPHH TXG-MAPr

Gene network ontology enrichment search

hPHH TXG-MAPr
Gene levelinterpretation and network association

hPHH TXG-MAPr Ma sene  Transcription factor Experiment

Transcription factor activity

hPHH TXG-MAPTr Experiment correlation

Experimental correlation based on gene network activity.

hPHH TXG-MAPr

Uploading of own datasets for toxicogenomics interpretation.
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Human
similarity

Rat in vivo
2D
2DiPSC | e
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2D primary &)
(3D) multi-

cellular

Human
in vivo

Kidney Lung Neuronal Blood
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Rat kidney (TG-GATEs)*

RPTEC/TERT1* LUHMES*

hiPSC-derived
peripheral neurons,
neural rosettes

hiPSC-PTLCs *

Primary NHBE

Mixed cortical cultures

iPSC-derived kidney AEC2 and hiPSC-AEC2
organoids organoids

Human brain

Human kidney* Human lung

* TXG-MAPT tools already established
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We have applied the TXG-MAPrparadigm transversely in RH3R in multiple case
studies:

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

Mechanism of action

A Transcriptomics for compound prioritization

AT Combine with

) ] ) Read across e ——

A RAXx with transcriptomics data: conazolesand ‘ L f,'ffj,“,‘:n;':f:,'f”
beyond -
Connect to

A Time dependency of MoAassessment: non pathology and @ . Apply to dose-

I I cell adversity response
genotoxm carcinogens as a case StUdy

analysis

Compare test
systems and
patients

the modulation of KE1 of the liver fibrosis AOP 38

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

A é

A Systematic comparison of liver test systems for @
Anchor to qAOP




Connecting In vitro test systems to human

pathophysiology: the kidney example
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A >1000 kidney biopsy samples
A Diversity of renal pathologies
A Pathology scoring

A TempO-Seq of all biopsies

|’| Amsterdam UMC
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Annotation
Cell Cycle
Cell-Cell communication
& Cellular responses to stimuli
Chromatin organization
Developmental Biology
DNA Repair
A& DNA Replication
Extracellular matrix organization
Gene expression (Transcription)
Immune System

Metabolism

» ®» » »

Metabolism of proteins

Metabolism of RNA

Muscle contraction

A Organelle biogenesis and maintenance
Programmed Cell Death

& Protein localization
Signal Transduction

A Transport of small molecules
Vesicle-mediated transport

a NA

Imke Bruns et al., manuscript in preparation -
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KE1 KE2 KE4 KE5 KEB

Z (Rat)
| | | Z (PTLC)

Z (RPTEC)

l l rKIDNEY_10m
l rKIDNEY_29

rKIDNEY_16m

l rKIDNEY_70

rKIDNEY_46

A Different human modules can be
associated with KEs

A (in vitro) renal test systems have

Rat Kidney

rKIDNEY_142m
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d Iffe re nt K ES 3 hIF‘SCPTLC:!G Ii%:;
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RPTEC-TERT1
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predict 90-day rat high toxicity chemicals?

A Subchronic oral rat/ mouse studies reviewed, adversity

: Targetorganat Number of
discussed LOAEL compounds
A Three sourcesused: RepDose/ECHA CHEMToxRef DB/ GHS CNS 2
General 2
C&L
Heart 1
A 64 compounds selected Hematology 5
_ Kidne 10
29 low toxic ono advese effect up to 1000 mg/kg bw/d Live¥ 20
35 toxic dadverse effect below 10 mg/kg bw/d Spleen 1
Testes 1
Thyroid 1
Experiment: UrinaryBladder 1
A PHH 10 donorpool (BiolVT) (50/50 male/female)
A 9 concentrations (based on PBPK modelling in context of LOAEL)
A 3replicates
A whole transcriptome TempO -Seq BioSpydel)
A Bioinformatics using TXG-MAPrtranscriptomics toolbox




Toxicogenomics can prioritize chemicals with liability to be Open 2.3 July 2026
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BMD distribution
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distribution of BMD = modules-median genes
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Mechanistic insight of distribution
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Wijaya et al. in preparation
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RAX: biological similarity
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What is still ongoing and next developments SYMBOSIUM i e

Expand the biological space

In vitro Human
Agree on mechanistic T N LA
terminology, anchoring to AOP | _ } : _ﬂ ‘ e g Ay
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What is still ongoing and next developments Syrr?g’fsr}ﬁ',?;:;;;fj;i?

P5.3.1.b_grOMICS:

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

Omicsdata, including hightthroughput transcriptomics(HTT) and high-throughput
Agree on meChaniStiC phenotypic profiling (HTPP)can support rapid and mechanistiebased hazard

. . assessmentGroupingand RAxare a clearareaof imminentapplication
terminology, anchoring to AOP

Objectives Impacts
4 ) ) A Efvgg%g (g;lrt:ibass an(|1 itntrerfsce f(r)trin Streamline data reporting, increase
Gal N Confldence on Ferework €S Reguiatory REporting the confidencein dataprocessing
reproducibility
\_ J Reduce the complexity and redundancy
of omics data interpretation. Lower the
4 barrier to understand the output of
these analyses to a general
Improve data Man agement Of toxicologically oriented audience
tOX|Cogen0m|CS data Showcase three case studies the
\. J integration of chemical structural and
- N physiochemical similarity measureme
o with mode of action features
Keep on building (regulatory

relevant) case studies
. y D_A_D_

- 7 VIN N
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Systematic comparison of liver test systems for
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the modulation of KE1 of the fibrosis AOP 38

Monoculture Parental compound Coculture
Ry or
? Metabolite
- v - 3D
Primary human MIE - Protein e
hepatocytes alky|ati0n 3D InSight™ Human
. = Liver Microtissues
! g ] e * ™ containing:
oo W primary hepatocytes,

&N

_

(B &%

KE1 - Hepatocyte
injury or apoptosis

endothelial cells, and
Kupffer Cells

(B %

e o /
Carcinogenic cell lines: ( * h sm_-gle 2. 4h exposure
HepG2 and HepaRG KE 2 - KC Wp
- SF R
activation B
\ J
Stem cells KE 3 -TGFb
expression
i 3D : ‘A', Iou:_"
2D 4 v B s
KE 4 - HSC % 3D InSight™ advanced
and activation Human Liver Microtissues
) containing:
1 primary hepatocytes,
3p ( v ) endothelial cells,
KE 5 - Excessive Kupffer Cells, and
o hepatic stellate cells
ECM deposition
single 24h exposure ~ J Repeated 8 day exposure
WOF — Tk i
o AO - liver fibrosis N Ry
Liver fibrosis AOP 38

Tessa Hagens et al., manuscript in preparation .
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