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AKT 0 0 0 1 1

BMP 0 0 0 0 1

COX-2 1 0 0 0 1

CREB 1 0 0 0 1

EGFR 1 1 1 0 1

ETC complex I 1 1 1 0 0

GSK3 0 1 1 1 1

mTOR 1 0 1 0 1

NO-cGMP 0 1 0 0 0

Notch 0 0 1 0 1

PDGFR 1 0 0 0 1

PKC 1 1 0 1 1

PLC 0 0 0 0 1

RHO 1 1 1 1 1

ROCK 0 1 0 0 0

SRC 0 1 0 0 0

WNT 0 1 1 1 1
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• Testing for developmental neurotoxicity (DNT) is currently performed in rats according to the

OECD/US-EPA guidelines (resource-intense, species differences).

• Under the guidance of the EFSA and in collaboration with the US-EPA, a DNT-in vitro battery

(DNT-IVB) has been compiled.

• The proposed DNT-IVB is the sum of its single assays representing a large variety of

neurodevelopmental key processes (KNDP; e.g. proliferation, migration, differentiation of

hNPCs).

• To gain confidence in DNT-IVB prediction, the definition of the biological applicability domain is

warranted.

• The goal of the presented study is the functional assessment of signaling pathways crucial for

brain development in human neurospheres.
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Further information• At least one, but generally more than one endpoint of the

Neurosphere assay is guided by each of the studied pathways.

• The neurodevelopmental endpoint with the most converging

pathways is oligodendrocyte differentiation.

• Some pathways studied and identified as contributors to KNDPs

also play roles in neurodevelopmental diseases including

EGFR, PKC, CREB, NOTCH, and WNT.

• These data describe novel insights into the biological

applicability domain of the NPC1-5 assays and will increase

confidence in the use of the DNT-IVB.
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Figure 1: The Neurosphere assay is

based on human neural progenitor

cells (hNPCs) growing as

neurospheres. hNPCs were generated

from cortices of gestational week 16-

19 fetuses and purchased from Lonza

(Belgium). The assay models specific

neurodevelopmental processes like

proliferation, migration and

differentiation into radial glia, neurons

and oligodendrocytes. Cultivation of

hNPCs under proliferating conditions

(+ growth factors) enables the

assessment of hNPC proliferation

(NPC1). Cultivation under

differentiating conditions (- growth

factors) enables the measurement of

radial glia migration (NPC2), neuronal

differentiation (NPC3) and morphology

(NPC4), as well as oligodendrocyte

differentiation (NPC5). To discriminate

specific DNT effects from unspecific

cytotoxicity, the LDH release assay

was performed.

Figure 2: Effects of signaling pathway modulators on NPC1-5 endpoints of the Neurosphere Assay. Agonists and

antagonists of the listed pathways were applied from 0h to 72h (NPC1) or 120h (NPC2-5), respectively. Concentration-response

curves for each endpoint reveal specific effects of pathway modulators. E.g. the phospholipase C (PLC) activator m-3M3FBS

specifically inhibited oligodendrocyte differentiation, whereas radial glia migration was altered by the Wnt activator
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