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technical investment to analyze action pOtent|a| (AP) of b|0|0g|ca| Samples Optimization of EFS for iPSC-derived motor neurons. Regulation of neural function by different ion channel blockers and neurotransmitters.
changing so rapidly. In addition to techniques using substrate-integrated (A) Image of motor neurons showing mature neuronal Calcium changes of motor neuron cultures after EFS in the presence of DMSO (absence
microelectrode arrays (MEAs), optically measuring AP is an alternative to morphology. (B) Motor neurons loaded with Cal-520 ofany compound), TTX {sodium channel blocker), glycine, GABA, THIP (selective GABA A
displaying green fluorescence in the cytoplasm, neurites and receptor agonist) and CGP64626 (selective GABA B antagonist).

techniques using electrodes and has been applied successfully to analyze
electrophysiology of various sample types including whole hearts. The

axons. (C) Calcium change of motor neurons in response to
EFS at different time points.
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optical imaging has several advantages over traditional .

electrophysiological measurements: 1) simultaneous recordings of many [ Cardiac SafEty }

samples, 2) electrodes causing cell damage, 3) measurement of multiple ;
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membrane potential leads to Ca’*influx through voltage gated calcium
channels, and calcium transients are significantly longer in duration

(especially in neurons) than that of voltage fluctuations. Therefore,

quantification of free Ca2* changes can be used as a reliable proxy for 2. Automated derivation of patient-specific EHTs and their high throughput o G5 T i 2 - \'M\M\J
analysis for precision medicine development '
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human induced pluripotent stem cells (IPSCs) by measuring action
potential, calcium transient, and force of contraction
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neural and cardiac activity. Calcium transient of Cardiomyocytes . e . e e
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Assay System EFS, Electrical Field Stimulation 60 sec. (B) Average trace of unpaced and paced (A) Cardiomyocytes treated with dofetiide (10 M) unpaced from 0-30 sec and pace
cardiomyocytes. (C) Amplitude changes in unpaced and paced from 30-60 sec at 0.5 Hz. (B) Average trace of unpaced and paced cardiomyocytes treated
: . _1a. with dofetilide. (C) Amplitude decreases in paced cardiomyocytes treated with dofetilide
cardiomyocytes (unpaced n=4; paced n=29; p<0.05). ( 4 ne6.8 4 27-29; p<0.05). (D) Cardi tes treated with E.4031
unpaced, n=6-8; paced, , n=27-29; p<0.05). ardiomyocytes treated with E-
o _ _ _ Center Electrode unpaced from 0-30 sec and paced from 30-60 sec at 0.5 Hz. (E) Average trace of unpaced
Ultra Sensitive and Uniform Optlcal Detection A B and paced cardiomyocytes treated with E-4031. (F) Amplitude decreases in paced
96-wellplate, WEEREE T sy 00000 00 ool & — Dose 1 cardiomyocytes treated with E-4031(unpaced, n=6-8; paced, , n=27-29; p<0.05).
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sensor), : : : : 1. Robust signal to noise ratios of the Ca?* transient measured by optical signal analyses in HTP format .
( ) (A) Computational simulations of voltage fields between a center electrode and J _ _ _ y_ P _ J _ 4 _
Maintain vsiological I 2. Good dynamic range of amplitudes and durations of Ca?* transients is well suited for HTP analysis.
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J Physloioy P surrounding cylindrical electrode. X axis is the distance from the center, the 3. EFS enabled further improvement of reproducibility of cardiac Ca?* transient profiles and neuronal stimulation without use of chemical
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Ca2* signal detection of HEK293 cells growing | _ center electrode has Imm diameter. Y axis is the field voltage when applying _ _ _ _ _ _ o
in 384-well plate in response to Carbachol « Less than 1 min to acquire Ca?* 4. Observation of Ca?* transient before and after EFS stimulation also allows us to observe cardiac arrhythmia phenomena in vitro.
100NM transients of cardiac myocytes growing 10V. 5. The HTP assay system can be used in development of precision medicine using patient-specific model system that mimic healthy and
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(B) Schematic diagram of center and cylindrical electrodes disease state of human cells and organs, i.e., disease model in micro-wells for physiology based compound screening.
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