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Neurotoxicity produces significant compound attrition during drug discovery.
Currently available in vitro assays cannot predict all toxicity mechanisms due to
the failure of general cytotoxicity assays to predict sublethal target specific
electrophysiological liabilities. lon channel and receptor activity assays can be
used to predict some seizure potential, but these only focus on specifically
measured targets for prediction and may miss responses that rely on a
combination of targets. For example, most evaluation of seizure inducing
compounds occurs later in preclinical in vivo studies which have much higher
costs. Therefore, the development of a high-throughput in vitro assay to screen

: I _ ; useful of these features are retained for fingerprinting classes of compounds.
compounds for electrophysiological liabilities would derisk compounds earlier at Technical challenges included mitigating the effect of large variations in activity
lower cost and greater reliability. Here we demonstrate the use of a 48-well Axion
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between descriptor fingerprints of negative and positive control compounds. - | 3C differential regulation (before and after dosing) of the

The objective is to create an analytic framework to extract from the spike time Rasters Rasters
stamps a set of multivariate features (descriptors) to construct a pattern that 5A

provides a “fingerprint” of a particular class of chemical perturbation to be quantified “ | 3A 3B HH“ “ H‘ ‘ ‘ HH‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ H ‘
by statistical analysis. Computations are done on a per channel basis but features — -
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must be related to an entire well. Spike train descriptors fall into four categories:
activity, interspike interval (1SI) descriptors, burst organization, and inter-channel
synchronization. Custom MATLAB scripts are developed to compute 40 descriptors
which are reported at the well level by a statistical aggregation algorithm. The most
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Evidence is presented that firing rate as an isolated descriptor fails to identify all To calculate pair-wise synchronization between channels in a well, the method of selected spike train descriptors are presented for: o e
eleli=s [ st _c_arefully chosen mu!tlvarlgte pan_el addresges th's problem. Kreutz et al (ISI-distance metric) was identified as the most suitable for automated | _ _ _ ‘ ‘ ‘ ‘ ‘ ‘ ‘ H ‘ H ‘ ‘

MOTE@HES, 112 EPSels CMEElE e ESe|IEF ulHEPINS Eiien iy & analysis of entire plates with many channels of varying activity level due to its lack of (A) picrotoxin (GABA, antagonist);
neurotoxic method of action (MOA) that may stratify compounds into subgroups free parameters and need for binning in time. The median of the pairwise (B) strychnine (glycine receptor antagonist); e

within a broader general liability class, e.g. seizurogenic. We illustrate these synchronizations was reported as the per well synchronization measure. (C) NMDA (NMDA receptor agonist). i i i

methods by considering several examples within three classes of seizurogenic
compounds: GABA, antagonists (e.g. gabazine), glycine receptor antagonists

' i The ability to produce significant MOA-specific feature fingerprints will be illustrated
(e.g. strychnine), and NMDA receptor agonists (e.g. NMDA). All showed by considering three classes of Seizurogenic compounds |
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Dose response is presented and each compound/dose
combination is run in triplicate. Standard errors of the mean ‘HHH HHH ‘
are shown in the plots. Panel A also includes the response

significant changes in one or more descriptor endpoints that were characteristic of
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in causing brain injury as well as increased incidence of mortality. Often, seizures . « Spike activity or neural structure or function may be altered by many
can result in episodes of abnormal, convulsive motor activity. Based on the Mixed Rec eptor Res ponse different mechanisms (receptor modulation, metabolic disruptors, etc.).

isti ' it’ ini ' ' ' - . . : : : : Independent of the mechanism, these alterations induce a functional change
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