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» Recently, the need for a refinement of developmental neurotoxicity (DNT) testing has been moving into the focus of the scientific community and regulatory authorities.
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*» The use of human-based in vitro new approach methodologies (NAMs) instead of animal studies can advance toxicity testing with regards to costs, testing throughput and predictivity of test results for humans.
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** A DNT in vitro battery (DNT-IVB) has recently been assembled under regulatory guidance and challenged with 119 chemicals. Despite its broad coverage of neurodevelopmental key events, a gap analysis suggested that
the implementation of test methods based on radial glia (RG), astrocytes (AC), and microglia (MG) could improve battery performance.

¢ This project therefore envisions the establishment of an expanded DNT-IVB including RG-, AC- and MG-based test systems.

Work Package 1 — Radial Glia (RG)

 RG proliferation, migration and terminal differentiation are crucial for the generation of the different cells of the
central nervous system (CNS), cortical expansion and the formation of a cortical scaffold for migrating neurons.
* |In consequence chemical-induced changes in RG functionality and/or differentiation disturb cortical scaffold
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Characterization of the RG cell system
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Work Package 2 — Astrocytes (AC)

* The different in vitro systems (e.g. primary vs. iPSC-based, human vs. mouse) give rise to different subtypes of ACs, which differ in morphology, physiological function, and their sensitivity to external stimuli/chemical exposure.
 Exposure of AC precursor cells to a DNT chemical can affect astrogenesis and the sensitivity of neurons to DNT chemical-triggered toxicity can be modulated by the presence of ACs in co-culture.

Objectives:

e Establishment and characterization of in vitro models to assess AC toxicity and AC roles in neuroprotection or neurotoxicity.

* For the detection of compound-induced disturbance of AC differentiation and maturation, AC differentiation from primary hNPC neurospheres or neural stem cells (NSC) will be performed in the presence or absence of test compounds. After 5 days of
differentiation, AC will be quantified and their maturation assessed by immunocytochemistry and/or qPCR.

 Well-characterized neuronal test systems will be exposed to toxicants alone or in co-culture with ACs. Neurotoxicity and the modulation of toxic effects by ACs will be evaluated by assessing e.g. neuronal cell death, neurite outgrowth, and electrical activity.
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Work Package 3 — Microglia (MG)

* Exposure of iPSC-derived MG to a toxicant can lead to microglial activation. crp.

* MG can modulate the sensitivity of DNT models to chemical-triggered toxicity. Lentivirus
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Characterization of MG cell system
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Summary and Outlook

s Test systems based on RG, AC, and MG are available at the IUF and UKN.
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» Further characterization of AC models will include gene expression analysis for developmental markers, functional characterization (glutamate uptake capacity), and assessment of astrocyte reactivity.
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** The established cell models will be challenged with known DNT positive and negative compounds and especially false-negatives identified within the classical DNT-IVB.
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*** Results will be compared regarding cell source (primary vs. iPSC-derived) and species (human vs. mouse).
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