’ MULTIMODAL ASSESSMENT OF PESTICIDE-INDUCED

NEUROTOXICITY USING A HUMAN IPSC-BASED
“ ORGAN-ON-CHIP MODEL

NETRI

BACKGROUND SRR kol BT 22 We described here a collaborative project between NETRI and ANSES to develop a human-relevant in vitro platform for pesticide-induced
/@ i neurotoxicity assessment. This study combines:

« Human induced pluripotent stem cell (hiPSC)-derived neurons integrated within NETRI's Dualink organ-on-chip system,

* Exposure to Rotenone as a reference neurotoxic compound inducing Parkinsonian-like mechanisms,

» Microelectrode array (MEA) recordings to monitor neuronal network activity and,

* Enzyme-linked immunosorbent assays (ELISA) to quantify molecular biomarkers associated with neuronal stress and toxicity.

o R The integration of functional and biochemical endpoints enables the generation of compound-specific “digital neurotoxicity signatures” supporting
o the discrimination of neurotoxic and non-neurotoxic compounds within a scalable, predictive, and human-relevant screening framework.
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METHODS Human iPSC-derived glutamatergic neurons on
T chip with multimodal Readouts:
Human hiPSC Human hiPSC
SR oS« Electrophysiology (MEA):  non-invasive neuronal activity
monitoring in channels 1 and 3
* Imaging: JC-1 mitochondrial integrity assay and
immunostaining for pan neuronal and synaptic markers
(B3-tubulin, PSD95, vGlutl).
« Biochemical assays: LDH release (ELISA) for cytotoxicity
assessment.
. . « Data Integration: digital signatures combining functional,
structural, and molecular data using multivariate analysis
1 2nd 3 channel 2 ic and Al-based compound classification.
RESULTS ESTABLISHMENT AND CHARACTERIZATION OF A PRELIMINARY NEUROTOXICITY ASSEMENT USING ROTENONE
PHYSIOLOGICAL ON-CHIP MODEL
Human iIPSC-derived glutamatergic neurons were cultured in the Dualink Human 1PSC-derived glutamatergic neuronal networks cultured in the
Shift MEA microfluidic platform to establish a physiologically relevant on-chip Dualink Shift MEA platform were exposed to Rotenone, a reference
neuronal network. Structural and functional characterization was performed neurotoxic compound associated with Parkinsonian-like mechanisms.
using immunostaining and electrophysiological recordings. Morphological and functional alterations were assessed using transmitted-
TO: Rotenone exposure at 5, 25, light imaging and MEA electrophysiological recordings.
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Neuronal network of human iPSC-derived glutamatergic neurons within the Human iPSC-derived glutamatergic neuronal networks cultured on the Dualink
Dualink Shift microfluidic platform Shift MEA platform were exposed to Rotenone, a reference neurotoxic compound
* Neuronal viability was maintained up to day 22 with expected morphology  Human Glutamatergic cell damage was observed from 50nM rotenone after
on MEA substrate 24h exposure. No evident morphological changes were detected by
» Recording of spontaneous electrophysiological activity across the neuronal transmitted-light imaging at 24h at lower concentrations, including in channel
network (channels 1, 2, and 3) 1 conditions. Needs to be confirmed with LDH release and JC-1 assays.
 MEA recordings revealed functional modifications in spontaneous neuronal
network activity with exposure doses as low as 5nM (analysis ongoing).
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CONCLUSION & This collaborative project between NETRI and ANSES aims to develop a fully CrLL AR s
PERSPECTIVES  humanized organ-on-chip (OoC) platform for pesticide-induced neurotoxicity . - - 1 1
. assessment. The model uses human IPSC-derived glutamatergic neurons cultured on KES
NETRI's Dualink Shift microfluidic platform and combines multimodal functional,
morphological, and biochemical readouts. nfiammation
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 MEA-based detection of Rotenone-induced functional alterations. (Complex I ’
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« Optimization of rotenone exposure conditions (5-125nM), including DMSO Bt
concentration, as well as the timing and duration of exposure . ElieA LDk

release)

* Mitochondrial integrity assessment using MitoTracker staining
» Cytotoxicity quantification via LDH release
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