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Electrophysiological effects of a human induced pluripotent stem cell-derived neuron and astrocyte

co-culture
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Abstract: Human induced pluripotent stem cell (hiPSC)-derived neurons may be effectively used for drug discovery and
cell-based therapy. However, the immaturity of cultured human iPSC-derived neurons and the lack of established
functional evaluation methods are problematic. We here used a multi-electrode array (MEA) system to investigate the
effects of the co-culture of rat astrocytes with hiPSC-derived neurons. The co-culture facilitated the long-term culture of
hiPSC-derived neurons for >3 months and long-term spontaneous firing activity was also observed. After >3 months of
culture, we observed synapse transmission. Compared with rat neurons, hiPSC-derived neurons required longer time to
mature functionally. Furthermore, addition of the synapse antagonists induced significant changes in the firing rate. In
conclusion, we used a MEA system to demonstrate that the co-culture of hiPSC-derived neurons with rat astrocytes is an
effective method for studying the function of human neuronal cells, which could be used for drug screening.
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2. Materials and methods
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Fig. 1 Schematic image of different cluture condition of
hiPSC-derived neuron.

3. Result
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Fig.2 Immunofluorescent analysis of conventional culture (top
panel), added humoral factors derived from astrocytes (middle
panel) and astrocyte co-cluture (bottom panel) after culture for
42 days.
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Fig.3 Grids showing the 64 electrodes where colored electrodes
detected signals. Electrodes that detected a higher firing
frequency are shown in red.
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Fig.4 Effects of drugs in hiPSC-derived neurons with astrocyte
co-culture. The waveforms represent typical changes in the
spontaneous firing patterns detected by the same electrode.

4. Conclusion
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