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International DNT Activities 

Fritsche et al. ALTEX 2017Fritsche OECD 2016



Key Neurodevelopmental Processes
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Differentiation
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h-human; r-rat; NPC-neural progenitor cell; NCC-neural crest cell; RG-radial glia; Neu-neuron; Oligo-
oligodendrocyte; ini-initiation; matur-maturation; MEA-microelectrode array
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Crofton & Mundy 2021, 
Table 2.3 



Van der Zalm et al. 2022

Establishment of Scientific Confidence in NAMs*

*NAMs  - New Approach Methods
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100µm

Multichannel Neurosphere Image AI learns from human ground truth 

Filter

Hoechst
ßIII-Tubulin
O4

AI*-based Cell Identification

l Cellomics Nuclei 

l Human annotations = Ground Truth

l True Positives (noted by human + AI)  l False Positives (only noted by AI)
l False Negatives (only by human) l True Negatives (not noted by either) 

Comparing ResultsNew run with different parameters

Förster et al. 2022*AI – Artificial Intelligence



Differentiating NPC – NPC3 Assay

Koch et al. Front Toxicol 2022

Differentiation

Crofton & Mundy 2021 Apdx B - ToxTemps



Technical Characterization of DNT Test Methods



Classification Models

,

no hit specific hit

unspecific hit borderline hit

Blum et al. Chemosphere accepted
Keßel et al. submitted to ALTEX; Bioarchiveshttps://doi.org/10.1101/2022.10.18.512648 

Masjosthusmann et al. EFSA supp publ 2020



Predictive Capacity – DNT EU-IVB

Blum et al. accepted



First Draft OECD IVB Guidance Document

EFSA supporting publication 2021:EN-6924 



Endpoint	(Test	method;	BMR)		 Deltamethrin	
(µM)	

Flufenacet	
(µM)	

NCC	migration	(UKN2;	BMC25)	 18.4s		 >100	

Radial	glia	migration	(NPC2a,	120h;	BMC10)	 16.3us		 >20	

Neurite	length	(NPC4;	BMC30)	 14.9us		 >20	

Neurite	area	(NPC4;	BMC30)	 15.9us		 >20	

Oligodendrocyte	differentiation	(NPC5;	BMC30)	 0.6s		 17.8us	

Neurite	are	(UKN5;	BMC25)	 112.8us		 >100	

Rat	neuronal	network	formation	(rNNF;	BMC50)	 0.5s		 >20	

Human	neuronal	network	formation	(hNNF;	
BMC50)	

4.1s		 >20	

	

Case study I – Hazard assessment

s = specific hit; us = unspecific hit

Masjosthusmann et al. EFSA supp publ 2020



Hernandez et al. EFSA J 2021

AOP-informed IATA

Case study I – Hazard assessment



Crofton & Mundy 2021, Appendix

1) Overall, as a class the aromatic 
OPFRs appear to be active in a 
variety of DNT assays

2) Show comparable activity to other 
classes

US-NTP

Updated Blum et al., 2019, Environ. Sci. Technol. 
Klose et al., 2021, Cell. Biol. Toxicol.

kindly provided by Helena Hogberg, NIEHS

Case study II – Screening and Prioritization



Phenomics and Transcriptomics for AOP development

PhenomicsTranscriptomics

Molecular
KE Cellular KEMIE AO

Putative AOP



Phenomics and Transcriptomics for AOP development

Klose et al., 2021, Cell. Biol. Toxicol.
Klose et al., 2021, ALTEX

Klose et al., 2022, Cell. Biol. Toxicol.
Barenys et al., 2016, Arch. Toxicol.



DNT IVB in current International Projects

PARC

US-NTP



Marcel Leist
DNT-IVB

Andrea Terron

Tim Shafer

Anna Bal-Price
Susanne Hougaard Magda Sachana

Guidance Document on DNT 
in vitro Testing

Bill MundyKevin Crofton
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