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Functional sensing in human iPSC-derived neurons using bio-chip techniques
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Abstract: Neuronal cells can be generated from Human induced pluripotent stem cells (hiPSCs), providing a very
important alternative to studies of humans and model organisms, to facilitate a better understanding of the
mechanisms of neurological diseases and identifying novel therapeutic avenues. However, the functional assays of
cultured human iPSC-derived neurons have not been established. Here, we have developed the noninvasive and
real-time cell sensing techniques of three fundamental function (1) action potential, (2) neurotransmitter release, and
(3) post synaptic potentials. These techniques may be beneficial for clarifying the functions of human neuronal

circuits and for drug screening applications.
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2. Materials and Methods
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3. Results
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Fig.1 Artificial brain slices. (A) Rat hip

neurons. (B) Human iPSC-derived neurons.
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Fig.2 HE staining of Z-axis cross section of artificial
brain slices. (A) Rat hippocampal neurons. (B) Human
iPSC-derived neurons.

Fig.3 fPSP measurement in Spontaneous responses of artificial
brain slice using MEA chip. (A) Artificial brain slice on the
MEA chip. (B) Waveforms of fPSPs in spontaneous firings.
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Fig.4 Evoked responses of fPSP by electrical stimulations.
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Fig.5 Pharmacological responses of fPSP in artificial brain
slices.  (A) Time course. (B) Average. *P < 0.01

4., Conclusion
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