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INTOB ¢ INTOB

Integrated effect data base for toxicological observations on organism scale

https://www.ufz.de/intob/
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Research Data Management

= Own development 2019-2024 - market launch in mid 2024
" |n house zebrafish effect data
« 1417 experiments, 542 substances
= New features to be implemented (behaviour data, organisms, cells)
= FAIR principles for data management
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INTOB

Integrated effect data base for toxicological observations on organism scale

¢ INTOB

https://www.ufz.de/intob/

t

i

This article is licensed under CC-BY 4.0 @ ®

pubs.acs.org/est

Leveraging Zebrafish Embryo Phenotypic Observations to Advance

Data-Driven Analyses in Toxicology

Paul Michaelis," Nils Kliiver,*" Silke Aulhorn, Hannes Bohring, Jan Bumberger, Kristina Haase,
Tobias Kuhnert, Eberhard Kuster, Janet Kruiger, Till Luckenbach, Riccardo Massei, Lukas Nerlich,
Sven Petruschke, Thomas Schnicke, Anton Schnurpel, Stefan Scholz, Nicole Schweiger, Daniel Sielaft,

and Wibke Busch*
Cite This: Environ. Sci. Technol. 2025, 59, 4304-4317

I:I Read Online

https://doi.org/10.1021/acs.est.4c11757

= Used only manually phenotypic effects assessment
= Phenotypic fingerprint of chemical effects
= potential to be used to infer MoA

= INTOB enables improved data management of toxicological dat:

including metadata

— Precision Tox; DiIMEP;...
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Lphenotypic and molecular effect endpoints of EDCs in ZFE*
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Baseline Ranges & Analysis

Converting the DATA into Binary:

Uses Ranges of Historical Control DATA (HCD):
Observed data > Ranges (Mean + 2SD) = 1 (increasing)
Observed data < Ranges (Mean + 2SD) =1 (Decreasing)
Observed data <> Ranges (Mean + 2SD) =0
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Toxicological map of the zebrafish transcriptome

(ToxSOM)

Training Data
Gene expression data from
zebrafish embryos exposed to
various chemicals

SOM Mapping
Gene response profiles organized
on 60x60 SOM based on

co-expression patterns in training
data

0 C1C2 C3 C4C5

»
>

exposure
concentrations

Segmentation Pharyngula
Period Period

{ A @)

o

&

21 somite Prim -6
19. 25hr

36
12

hpe 24

72

48

New Data
Visualization

v

Map new data onto existing
SOM

sampling points

v

60

Schittler et al. 2019, GigaScience

A 4

log(Expression)
o]

36 12 24 48 72
time (hpe)
Noth et al. 2025, Archives in Toxicology

& repair

IR %%7
i rag iy,
r e

c— ¢ ﬁﬂas

box® Damage |

Schunck et al. 2024, ES&T

/ Berfin Erdogan 10



The ZFE toxicogenomic browser
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http://webapp.ufz.de/itox/tfpbrowser/

ToxSOM fingerprints

Common responses
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The developmental self-organising map (devSOM)

Transcriptomes of
unexposed ZFE
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The developmental self-organising map (devSOM)
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SOM fingerprints — coming soon 1TOX

integrative toxicology

Specific responses on ToxSOM and DevSOM?
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Data science and bioinformatics
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Toxicological analysis of selected PFAS as single substances and mixtures

using the zebrafish embryo acute toxicity test

PFHxS
PFOA
FFFFFFO
FFFFFFFF Fllllll's'_oH
FITITIY UOH L FFB
PFNA Sy /
FFFFFFFFF (0] 00
i e g T 1 I P ] A
T L o R on RS oH
oA\ \ PFOS
f s L EEEEETEED
' PFUNDA i
FFFFFFFFFFF
OH

FFFFFFFFFF

Human Blood Mixture Equitoxic Mixture

PFDA
PFHxS
PFNA
PFOA
PFOS
PFUNnDA

100+

Lethality [%]
3 o

N
(@)}
]

PFDA
PFHxS
PFNA
PFOA
PFOS
PFUNDA

1 10 100 1000

Concentration [uM]

e

/ Jasmin Stockhause

17



Toxicological analysis of selected PFAS as single substances and mixtures

using the zebrafish embryo acute toxicity test
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Integrative toxicology (ITOX) working group iTOX

integrative toxicology

Head: Wibke Busch

Data curation and mixture risk
assessment with regulatory impact

Mixture toxicology and
environmental risk assessment

scientific data

OPEN ! Curated mode-of-action data
patapescriptor | and effect concentrations for
. chemicals relevant for the
- aquatic environment

Kramer et al. 2024, Sci. Data 10.5281/zenodo.7983816

European waste water treatment plant
effluent reference mixture (RefMix80)

Beckers et al. 2023, Env. Int. 10.5281/zenodo.15537112
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Mixture toxicology and environmental

risk assessment

Data curation and mixture risk
assessment with regulatory impact

scientific data
OPEN! Curated mode-of-action data
patapescripor | and effect concentrations for
. chemicals relevant for the
- aquatic environment

Kramer et al. 2024, Sci. Data 10.5281/zenodo.7983816

European waste water treatment plant
effluent reference mixture (RefMix80)

Beckers et al. 2023, Env. Int. 10.5281/zenodo.15537112

https://web.app.ufz.de/gdi/O-pollution

Dichgans et al (2024): Dataset of River Water Quality for

Saxony, Germany, 1985-2023 [dataset]
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Mixture toxicology and environmental

risk assessment

Data curation and mixture risk
assessment with regulatory impact

scientific data —
OPEN | Curated mode-of-action data
DATA DESCRIPTOR and effect concentrations for
. chemicals relevant for the
- aquatic environment

Kramer et al. 2024, Sci. Data 10.5281/zenodo.7983816

European waste water treatment plant
effluent reference mixture (RefMix80)

Beckers et al. 2023, Env. Int. 10.5281/zenodo.15537112
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Mixture toxicology and environmental

risk assessment

Data curation and mixture risk
assessment with regulatory impact

scientific data
OPEN! Curated mode-of-action data
DATA DESCRIPTOR and effect concentrations for
. chemicals relevant for the
- aquatic environment

Kramer et al. 2024, Sci. Data 10.5281/zenodo.7983816

European waste water treatment plant
effluent reference mixture (RefMix80)

Beckers et al. 2023, Env. Int. 10.5281/zenodo.15537112

Mixture risk driver
heterogeniety in Europe

Schor et al. under review

EU wide risk
predictions

Total risk quotient 1 '\‘:
Low-flow conditions .

(}ﬁ HydroFATE v1.1

McGill
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Mixture toxicology and environmental

risk assessment
Christian Weil}

Data curation and mixture risk Extend the data basis by trait data
assessment with regulatory impact

Monitoring data Trait data

scientific data

patapescrieror | and effect concentrations for
. chemicals relevant for the
- aquatic environment

Kramer et al. 2024, Sci. Data 10.5281/zenodo.7983816

Identify

risk and

impact
drivers

European waste water treatment plant
effluent reference mixture (RefMix80) | mmmp

Stakeholders
Beckers et al. 2023, Env. Int.  10.5281/zenodo0.15537112 * Policy
Societal data * Water
management
. . . News media « Society
Mixture risk driver \_ )

heterogeniety in Europe >

co-creation of trait-based assessment solution

Schor et al. under revision
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Integrative toxicology (ITOX) working group
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