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Abstract iCell GlutaNeurons Form Functional Networks in vitro Functional Network Disruption with AB(1-42) Treatment

Alzheimer’s disease (AD) is a progressive neurodegenerative disease that results in gradual memory loss and Multi-Electrode Arravs (MEAs iCe!I GIutaNeuroq bursting MEA cultures were treated with v 25uM
impairment in the ability to learn or carry out daily tasks. The development of therapies for AD has been hindered by ys ( ) various conhcent.ratlllor:cs (1'25'(12'5' > & ll? /“llM)HOf ellther AB(1-40) or : ;gl;ﬂM 1.25uM
limited availability of relevant cell models for basic research and drug discovery. Using induced pluripotent stem cell AB(1-42) chronically for 10+ days. Parallel cell culture experiments & No Treatment

were also performed to assess expression of synaptic markers
(Synapsin & Homer1) during and after AR treatments. Cultures
treated with AB(1-40) did not show any alteration from control or
vehicle (DMSO) for either bursting MEA levels or synaptic marker
expression levels. However, cultures treated with AB(1-42) did
display significant alterations in MEA bursting metrics, degradation
in dendritic processes, and an increase in cell death (LDH).
Interestingly, MEA bursting metric alterations occurred at 48-hours 0-
post initial treatment, whereas cell death (LDH) levels were not 0 ° 10
evident until 6 days post treatment. At 48 hours, MEA bursting Days of AP (1-42) treatment
metrics display a significant (p<0.0001) decrease in the number of

electrodes exhibiting ‘Poisson’ bursts during network-level bursts, DMSO

suggesting that small areas of connected neurons are losing
synaptic signaling prior to the loss of network-level bursting.

(iPSC) technology, we have created an unlimited source of human neurons available for studying the mechanisms of AD
progression and to streamline the identification of novel drug treatments for this disease. A hallmark of AD pathology is
the development of plaques in the brain that contain toxic beta amyloid peptides (Abeta). Therefore, a key focus of AD
research is to discern the specific contributions of Abeta to the disease.

We have taken two strategies to generate an iPSC-based “disease-in-a-dish” approach for modeling AD in vitro. The
first is based on genome engineering of an apparently healthy normal iPSC line to introduce mutations in the gene
coding for amyloid precursor protein (APP) and then create human neurons from genetically distinct samples. We
rigorously tested the cell by high content imaging, PCR arrays, biomarker production, and multi-electrode array (MEA).
Our data were in general agreement with results observed in other model systems for A673V (known to influence AD
progression) and A673T (known to offer protection from the disease). Uniquelypresented, however, functional
assessment on MEA with multi-parametric analysis revealed the APP A673V mutant had a significantly different
phenotype than A673T or the isogenic WT control.
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Secondly, we have examined the effects of exogenous exposure to Abeta peptides. Addition of oligomeric Abeta(1- "'.'.-é' ""."==
42) to GABAergic and glutamatergic neurons results in cytotoxicity as read out by ATP and LDH assays. Next, DIV 16 __".__.___.'—'=..'._'".'§'._'='—
synchronous cultures of excitatory glutamatergic neurons — which can be analyzed on MEA to quantify bursting patterns, o et
rates, intensities, and durations — display a dose-dependent decrease in network bursting prior to decay in firing rates Spike Rate (Spikes / Sec) S e ————
and subsequent to cell death. Detailed evaluation of the burst structure and action potential morphology will be - ~ | ' » 50 3 E 1"5“548H Treat )
presented. Importantly, these alterations were not observed in control experiments with Abeta(1-40). I g Aﬂ(1-40) ours Treatmen A[S(1-42)
Our studies demonstrate the utility iPSC technology to create readily accessible human cell models for AD that ‘ = \
recapitulate some of the functional neuronal phenotypes that are associated with this complex disease. Ultimately, the 2
promise is that such gene-associated or in vitro disease models can be used to screen for compounds that rescue these . 2 overlay e ."""':."....E_ """"=" "'""""'=' ;'f';"
phenotypes and significantly reduce the time and cost to develop new AD therapies and improve patient outcomes. Instantaneous MEA firing rate heatmaps (50 Hz) of a 48-well SIS nusREES g, B iR
Human iPSC-derived Neuronal Cell Types behaviors of iCell GlutaNeuron mono-cultures on DIV14. Each s EeiuEE
MvCell Neurons well (box) displays 16 recording electrode hotspots.
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