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Context
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Glossary: 

HTTr – High Throughput Transcriptomic

tPODs – transcriptomic point of departure

QIVIVE – Quantitative In Vitro to In Vivo Extrapolation

ERA – Environmental Risk Assessment



Research questions
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Can zebrafish cell lines 

generate meaningful 

HTTr  data?

Are tPODs  protective of 

aquatic toxicity effects?



Experimental design at a glance
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Embryonic
Cell line

Liver
Cell line

In vitro High-Throughput Transcriptomics (HTTr)

42 test chemicals 

• Food additives

• Pesticides

• Pharmaceuticals

• Cosmetics

using 8 concentrations

Two zebrafish cell lines

• Embryonic (ZEM2S)

• Liver (ZFL)

Adapted from P. Schumann

TempO-Seq zS1500+ platform
(Harril et al. 2021)

Transcriptomic Point of Departure 

(tPOD)



Two complementary tPOD  concepts
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Schumann et al. (2025) Tox.Sci

concentration – response 
at the gene level using 

benchmark dose methods

dose – response at the 
pathway level using 
enrichment scoring



Differential responses across cell lines

6Counts of unique differentially expressed genes
Schumann et al. (2025) Tox.Sci

Two zebrafish cell lines

• Embryonic (ZEM2S)

• Liver (ZFL)



Differential responses across cell lines

7Counts of unique differentially expressed genes
Schumann et al. (2025) Tox.Sci

Two zebrafish cell lines

• Embryonic (ZEM2S)

• Liver (ZFL)



Making in vitro data environmentally relevant
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Adapted from Armitage, et al (2017) ET&C

The model can be used for 

reverse dosimetry which

internal points of departure (PODs) 

can be translated into 

environmental (external) 

concentrations

in vitro concentration

environmental 
concentration

(external)

QIVIVE

Schumann et al. (2025) Tox.Sci
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Available in vivo data –  filtering criteria

“quality - filtered” 
dataset            

(Schaupp et al. 2023)

“expanded - criteria” 
dataset

Schumann et al. (2025) Tox.Sci



Are tPODs  protective of apical effects?
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Schumann et al. (2025) Tox.Sci

Comparison of tPOD  values with quality - filtered tier 1 
in vivo fish data from the ECOTOX knowledgebase



Are tPODs  protective of apical effects?
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Comparison of tPOD  values with quality - filtered tier 1 
in vivo fish data from the ECOTOX knowledgebase

Schumann et al. (2025) Tox.Sci



Are tPODs  protective of apical effects?
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Comparison of tPOD  values with quality - filtered tier 1      
in vivo all species data from the ECOTOX knowledgebase

Schumann et al. (2025) Tox.Sci



Are tPODs  protective of apical effects?
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Schumann et al. (2025) Tox.Sci

Comparison of tPOD  values with quality - filtered tier 1      
in vivo all species data from the ECOTOX knowledgebase



Comparison with “expanded - criteria” dataset
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Comparison of tPOD  values with “expanded criteria”  tier 1 
in vivo fish data from the ECOTOX knowledgebase
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3 things to remember

✓ Zebrafish cell line HTTr  provide biologically meaningful, scalable data

✓ tPODs  converted to predicted external water concentrations using QIVIVE 

models were generally protective of aquatic in vivo

✓ QIVIVE is essential to achieve protectiveness

Image AI generated
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Thank you!
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