Brain-on-a-dish: Innovative human disease modeling for
fundamental research and personalized medicine
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- Brain-on-a-dish: Innovations d
Stem Cell

Biology
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Brain-on-a-dish: Innovations d

i Organ-on-Chip A _
Micro-Electrode Arrays (MEA)

Technology
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= Studying neuronal network activity in vitro

= They can survive for long period (weeks, months)
= Density of the culture can be controlled
= Non-invasive

|

= High throughput experiments

= @Genetic screening
= neurotoxicity-neuropharmacology
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Frega et al. J Vis Exp. 2017
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Excitatory iNeuron networks
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Applications of iPSC-derived neurons d

Studying mechanisms of
disease

Diagnostic:
Interpretation of DNA variants

‘ Finding therapeutics ‘

‘ Personalized medicine ‘




1. Studying Mechanisms of disease:
Control and Kleefstra iPSC lines
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Disease-specific neuronal network phenotypes
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Disease-specific neuronal network phenotypes d
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‘ 2. Diagnostics: classification of variants of unknown significance
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4. Personalized medicine: in vitro testing of optimal d
medication — example epilepsy -

vn Neurona e s
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Applications of iPSC-derived neurons d

v Studying mechanisms of
disease
v Diagnostic:
Interpretation of DNA variants

v ] Finding therapeutics |

v ‘ Personalized medicine ‘




Apical lumen
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Network activity of iPSC-derived Organoids on MEAs
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After 50 days

High-Density MEAs (courtesy of MaxWell Biosytems)

A Organoids Cultured on HD-MEA Cc Raster Plot _ ) E Single-Cell Action Potential Footprints
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