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The flexibility and accessibility of neural and cardiac
in vitro models, partficularly induced pluripotent stem
cell (iPSC) technology, has allowed complex human
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functional phenotype. Measurements of “ ::::: o . Maximal intensity with hiah LED g « Detect use-dependent drug effects Cor.4U cardiomyocytes spontaneously beating (left) and
electrophysiological activity across a networked . 7 1 / GT).("T.‘O dm lenTS| y v\g id N T.powetrh LS cn MEA for superior safety screening paced at 1.6 Hz (right) with reduced well-to-well variability.
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Axion BioSystems’ Maestro™ multiwel A planar grid of microelectrodes (a) interfaces with ;hee”VLgrr;?jse Viiemdeefs'irgn(;%r?;??nrcv'ﬁrlom(;’grgsgggpls - Flexible control as each LED can be controlled Here, Axiogenesis Cor.4U cardiomyocytes were transfected with channelrhodopsin-2 (ChR2) using
microelectrode array (MEA) platform provides this cultured neurons or cardiomyocytes (b), fo model The Lumos provides precise control over ' independently and simultaneously Xpress.4U ChR2, a transient mRNA-based delivery system. Daily optical pacing and recordings were
comprehensive functional characterization. The complex, human systems. Electrodes detect changes in cardiomyocyte beat rate or neural activity. \ J used to optimize the assay fime window and light delivery protocol.
Maestro is a non-invasive benchtop system that raw voltage (¢) and record extracellular field potentials. coont
simply, rapidly, and accurately records functional (a) POancet (c) ., (d) .,
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eeeeeee —‘\/\/\/\/\JMN\/\/W\/ spontaneous beating and (b) optical pacing at 2.5Hz using
______ the Lumos. (¢) Light intensity sweeps were applied across 6
. . _ . _ . 5 mv days. Transfection was stable across multiple days and
Raw voltage signals are processed in real-fime fo obtain exiracellular field potenfials from across the A pacing was achieved at relatively low levels of light (40%).
nefwork, providing a valuable electrophysiological phenotype for applicatfions in drug discovery, AXIS Stimulation Studio offers intuitive stimulus design with drag and drop blocks to create light delivery patterns T sec 0% Blue Light (d) Faster pacing required higher light intensities.
foxicological and safety screening, disease models, and stem cell characterization and clickable selection of target wells. Stimulus responses are visualized in real time for easy interpretation.

Optical pacing reveals FPD and BP relationship
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* Label-free, non-invasive recording of exfracellular Transduction of neuronal cell populations with opsins allows for precise, artifact free control of neuronal activity. 5 700Nt — 600 ms
voltage from cultured electro-active cells Here, primary rat cortical neurons (QBM Cell Science) were transduced with excitatory opsins. The Lumos applied | —_— —200ms =
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* Industry-leading array density provides high quality + ) cardiomyocytes. (a, b) The field potential duration (FPD) adapted with beat rate increases up to 2.5 Hz. (¢)
data from across the entire culture %5 10 20 50 °25 10 20 | 50 %25 10 20 50 Pacing with the Lumos revealed the cell-specific beat rate correction relationship, which differed from typical
. Scalable format (12-, 24-, 48- and 96-well plates) Intensity (%) Intensity (%) Intensity (%) clinical correction formulas.
meets all throughput needs on a single system Blue, green, orange, and red light were applied at varying intensities for 5ms each. ChR2 and Chronos responded o o o _ae o o 5
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array (MEA) platform enables functional cellular processing chip (BioCore v4) offers BIOCOF‘e kinetics. Chrimson’s excitation spectrum is red-shifted, yielding maximum excitation with green and orange light. () Spontaneous (b) Paced at 700 ms
analysis on the benchtop with an industry leading stronger signals, ulfra-low frequency  NYZAREP . . . . bM50 | | Xpress.4U franstected Cordl
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% 60 \ 60| light, and Chrimson by orange and red 106 Vli Dose 2 making it difficult to isolate its effects on
Optogenetics is the integration of fast, light-activated ion channels (opsins) to enable targeted % 40 w0l light. The Lumos’ ability to finely tune H ——— Dose3 repolarization. (b) Optical pacing was
manipulation of cell activity or intracellular signaling. Optogenetic techniques enable: S 0 o infensity across a large dynamic range and FPLea176 \ e l used fo control beat period af 700ms
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disease-in-a-dish models g2 2 - pulses in the train. In contrast, Optogenetics is a powerful tool. When combined with MEA assays, optogenetics can
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