The combination of high content screening and stem
cells for the treatment of neurodegenerative disorders
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Introduction Primary Screening
Amyotrophic lateral sclerosis (ALS) A diverse set of more than 11,000 known, well-characterised drugs, and carefully selected small
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development of new drugs for ALS. A screen of more than 11,000 compounds was conducted and T PR NIl compound ;‘%gftav,atedmic?ogﬁ; activated microglia
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yielded more than 140 primary hits (3s threshold). The 30 most potent hits that were above 5s : Protein Protein |0 y || T“"ﬁ.‘” '
threshold were selected for hit profiling in 3 assay variants, (i) the motor neuron primary assay, (ii) a oAl s | e | i || *\ \DISES.
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Summary of primary screening results: Histogram of the norm-alized Motor neuron protection assay and hit example: Non-activated (column 24)
assay signal values of the 145 (3s threshold) 31 (5s thres-hold) primary and activated (column 23) microglia define the 100% and 0% control
mouse embryonic stem hits amongst 11,161 compounds. Inset showing the segregation of hits conditions. A hit example is also shown (well 6P) showing 96% neuroprotection.
cells with HB9-GFP into library subsets.
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and primary cortical neurons (CTX) and reduced NO equivalents in the BV2 NO assay.
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® Standard culture of BV2 cells in FCS-containing medium

Hit profiling, example of 3 compounds: Hit profiling in the main assay (MN-GFP) was done multiple times, varying the number of microglia and the
number of motor neurons employed. In HP1, the primary hit results (grey dots) were closely matching the fit curve for the majority of potent compounds. In
HP2, BV2 dosis dependence of neuroproetection was shown. Protection of cortical neurons (CTX) could be demonstrated for most hit compounds when

Motor neuron HCA, cortical neuron HCA done in parallel to the MNGFP assay (middle column). The nitrite assay performed on BV2 cells (right column) indicated inhibition of microglial activation
® Plating of astrocytes into 384-well imaging grade assay plates followed by further differentiation up to for most compounds, as exemplified by the NOS inhibitor L-NIO (compound #7).

day 20
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Plating of motor ne.urons onto astrocytes in defined s?rum free assay medium on day 20 | We developed and applied a novel stem cell based multicomponent high content screening (HCS) assay
® Addition of non-activated BV2 (100% control) and activated BV2 w/o compound (0% control) or with platform for the identification and validation of neuroprotective and anti-inflammatory cpds. While further

compound (10pM assay concentration) on day 21 (am), followed by further 30 hrs incubation work will be needed to elucidate the mechanism of action of the identified hit cpds and to develop ALS
® Fixation at assay endpoint on day 22 followed by anti B3-Tubulin immunofluorescence treatments, our cell based phenotypic screening platform can directly identify compounds with the desired

outcome, i.e. neuroprotection from inflammatory insult. Furthermore, the assay platform can easily be
modified to test other ALS model paradigms, e.g. excitotoxicity. Finally, the stem cell approach, while
being complex in protocol, yields quite robust hit data and can easily be upscaled for larger cpds screens.

@ Addition of nuclear stain, imaging on the Opera® High Content imaging platform, Acapella®-based
Image analysis

® Mouse primary cortical neurons (from E16 brain) instead of motor neurons were employed in a hit
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® Microglial production of Nitric Oxide (NO) was used to quantify microglial activation CHIOT08Y, S 2009, TO% 4, 0 4, TASEs 4557447
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