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Figure 1A. The Maestro, Axion BioSystems. 768 recording channels with fully integrated heater and ® Strychnine, when treated at 30 and 15uM, causes a significant decrease in spike rate and burst rate with the iCell GlutaNeurons
software _Contr_ols. Accommoda_ltes 12, 48 and 96 well MEA plates. M 48 well configured MEA Results: Ph armaCOIOgy alone. Reéults are similar for iCell GIutaNeurons in the presence of iCell Astrocytes and iCell Neurons, although the burst rate
plate, Axion BioSystems. 16 microelectrodes per well, ANSI compliant, nano-textured gold electrodes increases at 30puM. Also, the pattern of responses for the mixture indicates a greater disruption of burst activity.
with evaporation reducing lid.
: : : : : : - 5A oB 5C sD :
All recordings were acquired on the Axion Maestro platform using 48-well configured MEA plates. The Axion ECmini was used _ CO N ClUS lIoNS

to deliver pre-mixed CO, throughout the recordings. A Constant temperature of 37°C was maintained through the software
controller.

Methods I

® 48-well MEA plates were pre-coated with a 0.1% PEI solution and allowed to dry overnight. One hour before plating cells, the I BN _ . |
plates were treated with a laminin solution by dispensing a 10uL dot directly over the electrode grid and incubating at 37°C. L i :

® iCell GlutaNeurons, iCell Neurons and/or iCell Astrocytes were rapidly thawed and slowly diluted (to avoid osmotic shock) with ‘ e

complete B(;ai“PWﬁ_ N/e“m”a' Medium supplemented with iCell DopaNeurons Supplement, iCell Nervous System Supplement, Figures 5A, B, C and D. iCell GlutaNeurons. Responses to 4-Aminopyridine treated at 100 and 50puM (5A), SNC80 treated at 10 and 5uM (5B), Strychnine treated at 30
Laminin and Penicillin/Streptomycin. and 15 pM (5C), and Gabazine, 10 and 1uM and Picrotoxin, 50 and 10uM (5D). Data are fold over baseline normalized to 0.2 % DMSO (vehicle).

® Early hiPSC derived neuronal models lacked complex burst organization, making MEA-based electrophysiological neurotoxic
prediction challenging.

® CDI'siCell GlutaNeurons demonstrate robust and early detectable spike activity with significant increases in burst organization
and synchrony over time. Thus forming a complex neural network whose electrophysiological characteristics are easily
detected and measured on MEA platforms.

® There is a distinct pattern of change observed in all plating conditions as the cells mature. iCell GlutaNeurons when plated
alone may need longer to mature than when they are mixed with iCell Astrocytes and iCell Neurons (Figures 2A, 3A and 4A) as
depicted by the significance of the changes in the bar graphs. The predictable and observable change in pattern lends itself to
testing compounds that could interfere with developmental processes of neural networks.

® The response for GABA, antagonists is not as significant as in other models (i.e. rat cortical neurons). A pattern seems to be
emerging with these compounds, but further evaluation is needed.

® After a gentle centrifugation step, the cells were resuspended at the appropriate density with cell dotting medium (complete _.

BrainPhys Medium supplemented with additional laminin). 6A 6B 6C ® Additional experiments with iCell GlutaNeurons and iCell Astrocytes mix will be performed with positive controls. Preliminary
® The 10pL laminin solution pre-coating the electrode grid was aspirated and replaced with 10uL of the cell suspension. data suggest responses similar to the iCell GlutaNeurons / iCell Astrocytes / iCell Neurons mix.
@ The cells were incubated, humidified at 37°C in 5% CO, for 2 hours. ' ® Once all conditions are optimized, a larger library of neurotoxic and seizurogenic compounds will be tested for evaluation in this

' system.
® 500puL of complete BrainPhys medium was slowly added to each well in a 2-step process to avoid detaching the cells. ' : = J , , o o _ _
o _ . _ _ " L o s ® Overall, iCell GlutaNeurons alone and in combination with iCell Astrocytes and iCell Neurons create a robust population of cells

® Cells were maintained for ~14 days by changing 50% medium 3 times a week. L - [ | . e - | that are ideal for evaluating developmental and pharmacological responses when tested on a MEA platform.
® Recordings were acquired on the Axion Biosystems’ Maestro periodically throughout the maintenance period to document the i 1 '} . o B

maturation process. L | I . | | References
® Recordings were also acquired immediately before compound treatment (baseline) and 1 hour post treatment. | L J . B Lei, H. et al, PLoS ONE, (2011), Vol.6, Issue 8
® Custom MATLAB scripts were used to analyze the spike trains. Endpoints reported include: firing rate, burst rate, number of ;e Legendy, CR and Salcman, M, J. Neurophysiol., (1985), 53:926-939

spikes in bursts, percent isolated spikes, ISI _CV, normalized IQR burst duration, burst duration, interburst interval, IQR/median Figures 6A, B, C and D. iCell GlutaNeurons with 14% iCell Astrocytes and 14% iCell Neurons. Responses to 4-Aminopyridine treated at 100 and 50uM (6A), SNC80 treated at 10 and 5uM Egebl:ﬁé:;’eeéfléggfr&%llcf)'\Il_?g;(t)f\(lﬁ?gin“gihg?ﬁag?” 165:151-161

ISI, skewness IS, median/mean IS| and median ISl. (6B), Strychnine treated at 30 and 15 pM (6C), and Gabazine, 10 and 1uM and Picrotoxin, 50 and 10puM (6D). Data are fold over baseline normalized to 0.2% DMSO (vehicle). Novellino A et al, (2011) Front Neuroeng 4: Article 4
® Raster plots were generated with Axion BioSystems’ Neural Metric Tool. Johnstone AFM, et al, NeuroToxicology 31 (2010) 331-350
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