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There is an increased need for expanding the variety and complexity of cell-based assays for Assessing Compound Effects on Cell Viability and time-lapse microscopy and phenotypic analysis Oscillations in Cardiomyocytes

biologic research and drug discovery. Live-cell assays allow monitoring of cell responses in real . . . . . . iPSC-derived cardiomyocytes are a very attractive in vitro model as they form a
time and.prov.ide important insights about compound trea’Fment effe.cts,.biologi.cal cc?mplexity, PrOIIferatlon USIng ce" Count In Transmltted nght Phenotypic changes over time can be used to monitor cell parameters like cell division or synchronously beating monolayer that can be used to reliably reproduce drug-
ar7d physiological relevar}ce of assay resultg. We used real-time quant|jcat|ve cellimaging assays apoptosis. We aimed to identify apoptotic cells by phenotypic analysis of nuclear and associated cardio-physiologic phenotypes using a fast kinetic fluorescence assay that
W'th the ImageXprgss Pico system to monitor complex effects of anti-cancer drugs or cardio- Phenotypic changes in cell number and morphology can be monitored using transmitted light or cytoskeletal marker proteins over time. Apoptotic cells were identified by acquiring images monitors changes in intracellular Ca2+ flux (Grimm et al. 2016; Sirenko et al. 2013). In
active compounds in the appropriate cell models. fluorescent markers. Effects of anti-cancer compounds were evaluated using transmitted light. of Hela cells stably expressing mCherry-H2B and Tubulin-GFP. Apoptosis was induced by this work, we have adapted a calcium oscillation assay for a new imaging system, the
To characterize the effects of anti-cancer compounds we monitored the time-dependent Inhibition of cell proliferation by compounds was observed as a decrease in cell number or cell adding staurosporine (2 uM — 0.009 uM) to the media. ImageXpress Pico system, that allows live cell assays including time-lapse imaging and
effects on cell adhesion, proliferation, cell cycle, and apoptosis, for several cancer cell lines. An covered area. environmental control.

environmental control chamber was used to provide desired CO, and O, concentrations,
including hypoxia conditions. Time-lapse imaging in transmitted light was used to quantify cell
number, confluency, and cell area at different time points during the experiment. In addition,
time-courses of the compounds’ effects on cell cycle versus apoptosis were monitored using
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ImageXpress Pico System has an optional environmental control (EC) chamber that enables g 1000 - .
control and monitoring the temperature, CO, and O, content, as well as humidity. In 8 i ° ” 4" “" .
combination with time-lapse imaging it provides an efficient tool to perform live experiments, Jo0i 00 0 1 1 100 Time. seconds
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Cell Culture: HeLa cells (from ATCC) were plated into 384-well black clear bottom plates Total cell count Apoptotic cell count
at 3 o(l)ensity of 3,000 cells per well gnd cultured in the environmental control chamber for 24h Identlflcatlan Of Mitotic CE"S | Figure 6. To measure Ca oscillations, iPSC cardiomyocytes were loaded with EarlyTox
Cell IMaging: To visualize cells and monitor cell proliferation and death, 10x images were We monitored cell division in Hela cells stably expressing mCherry-H2B and Tubulin-GFP. By using | a time-lapse mode. A. The panel above presents a series of images taken with 0.5 sec
taken in transmitted light every 1-2 hours. Image analysis was performed during the fluorescently labelled DNA and the cytoskeleton protein tubulin it was possible to follow individual 0.66 uM - | | {nte.rvals- B. Traces of calcium oscillations are shown for increasing concentrations of
experiment using cell count in transmitted light protocol. The analysis allowed us to determine cells progressing through the cell cycle. Figure 3 shows 5 cells which divide within 12 h. The C 122 |nd|cateq Fompounds. C. Traces cgmpared for control (0.1% DMSO, yellow),
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Figure 1. Cell proliferation and compound effects were monitored in real time over 24h magnification, FITC and TRITC channels.

experiment. Cells were plated into 96w or 384w format and placed into the EC chamber.
Transmitted light images were taken every 1-2 hour using 10x magnification, 4 sites per well
for 96w, or 1 site per well for 384 plates. Automated image analysis was performed during
acquisition. Note — no plate edge effect was present in IX-Pico with EC.
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