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Abstract and Introduction Pivot Park Screening Centre is a CRO specialized in high throughput screening and operates as the
beating heart of the European Lead Factory (ELF). ELF is a pan-European platform for drug discovery, supported by IMI, which
was launched 3 years ago to revitalize drug research in Europe. Comprising a collection of over 400,000 unique proprietary
compounds and an experienced screening centre, the European Lead Factory will offer both researchers in academia and
SMEs an unprecedented opportunity to advance medical research and develop new medicines. The success of the European
Lead Factory is witnessed by the completion of more than 40 screening campaigns and by the successful transfer of more than
20 Qualified Hit List reports to the target owners. The over 40 HTS campaigns performed to date cover a wide range of target
classes including more demanding cellular targets like ion channels and GPCR’s. Cellular HTS assays have been successfully

miniaturized to 384- and 1536-well format in order to perform them in a cost-efficient manner. Induced pluripotent stem cells
(iPSCs) belong to a growing list of stem cell populations that hold great potential for use in cell-based assay development and
screening. iPSC-derived cells like cardiomyocytes and neuronal cells represent a reliable source of cellular material with robust
assay performance and scalability which is essential to any HTS campaign and subsequent follow-up. Here we demonstrate
the impact of iPSC-derived neurons in modern drug discovery. We present examples of assay automation and miniaturization
of cellular assays based on high content imaging using the Operetta and Ca-flux using the FLIPR instruments. Our examples
show the opportunities and benefits that iPSC-derived cells may provide in the search for new chemical starting points for drug
discovery in the near future.

Cellular screening assay: from 384- to 1536-well format

iPS cells in assay development: neuronal cytotox assay

Homogeneous ion channel assay with FLIPR tetra (Molecular devices)
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Culturing and differentiation of Axol Human iPSC-Derived Neural Stem Cells
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Figure 1. Schematic overview of the potassium assay. Thallium sensitive dye enters the cells through passive diffusion (a).
Upon activation of the potassium ion channel thallium enters the cell causing increased fluorescence which can be measured on
the FLIPR (b) excitation: 470 – 495 nm; emission: 515 – 575 nm Adopted from product insert R8223, Molecular Devices, 2015.
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Assay transfer from 384- to 1536-well format
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Figure 2. Potassium assay. HEK-IC cells were grown overnight and a potassium assay was performed. Cells were treated
with the potassium channel activator as positive control and DMSO as negative control and the signals were measured during
90 seconds in 384-wells (a) and 1536-wells (b). The signal over background correction and negative control correction on the
raw fluorescence data was applied and plotted vs time.

Full HTS in 1536-well format
Intermediate plate preparation
• 60 nl compound in DMSO Echo 555 (Labcyte)
• 6 µl assay buffer

Flexdrop (PerkinElmer)

• 6 µl reference compound

Bioraptr (Beckman)
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Assay plate
• 4 µl cells (2500 c/well)
Multidrop combi (Thermo)
• Overnight 37°C/5% CO2
• 2 µl dye
Biomek (Beckman)
• 1 hour RT
• 2 µl from intermediate
FLIPR (Molecular devices)
plate + read

Automated cytotox assay on differentiated iPSC-Derived Neural Stem Cells
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Figure 3. HTS protocols and screening procedure. Plate preparation was done on the automated ASPIRE system (a).
HTS on the assay plates was performed on the fully automated ultra-HTS (uHTS) system (b)
a

Figure 5. Neurite outgrowth. Axol Human iPSC-Derived Neural Stem Cells (ax0016) were seeded in384-well plates (10.000
cells/well) with the Multidrop combi dispenser (a) in Axol Neural Expansion-XF Medium (ax0030) followed by synchronous
differentiation in Axol Neural Differentiation-XF Medium (ax0034) and Axol Neural Maintenance-XF Medium (ax0032). Growth of
cells was monitored using the IncuCyte Live-Cell Imaging System from Essen Bioscience (b). The differentiation of the cells was
demonstrated in phase contrast images after 6 days (neurites are shown in pink; c, d). Cell proliferation and neurite length were
plotted against time (e, f).
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Figure 4. HTS screening results. Full HTS was performed in 4 days. The assay performance was determined by running
QC-plates with a full dose response of the agonist each day (a). The S/B and Z’ of the assay were calculated from Min and Max
wells measured on each plate. The assay performed well, with average S/B = 25 (15 < S/B < 30) and average Z’= 0.65
(0.51 < Z’ < 0.75) (b).

Figure 6. Automated neuronal apoptosis assay. Red phase contrast imaging demonstrated cytotoxity on differentiated
Human iPSC-Derived Neural Stem Cells after 6 hour treatment with 0.5% DMSO (a) or 20 μM trifluoperazine in 0.5% DMSO
(b) in the presence of IncuCyte Cytotox Red Reagent. The proliferation of differentiated Human iPSC-Derived Neural Stem
Cells treated with different compounds was plotted against time (c). Compound effects were tested in dose response on
differentiated Human iPSC-Derived Neural Stem Cells (d).

Conclusion

Conclusion

• The HEK-IC assay was transferable from 384- to 1536-well
• By using highly sophisticated dispensing and measuring equipment a full HTS of over 350.000
compounds was performed in 4 days
• The assay was very reproducible as shown by the IC50-values of the agonist on the QC-plates,
and the S/B and Z’ of the control wells on the assay plates
• The uHTS system can be used for cost effective and fast HTS of cellular assays in 1536-well format

• Neurite outgrowth and differentiation proved feasible in 384-well format using automated
dispensing and measuring equipment
• Cells grown and differentiated in 384-well plates treated with trifluoperazine showed a
concentration dependent cell death. Other compounds showed little or no effect
• Axol Human iPSC-Derived Neural Stem Cells can be used for compound testing in an
automated system

Cellular screening assay: from 384- to 1536-well format

Assay development and testing of iPS cells in 384-well format
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