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There is increasing interest in exploring the use of three-dimensional (3D) cell culture
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the formation of 3D cardiac spheroids using human iPSC-derived cardiomyocytes (iCell in response to cardioactive and cardiotoxic compounds.
Cardiomyocytes?). We used high content imaging and fast kinetic fluorescence imaging “

: : ) ) i - Control N Astemizole (1 puM Peak Analysis = == ==
on the FLIPR® Tetra System to measure the impact of various compounds on the Effects on cardiophysiology were assessed using the FLIPR Tetra System. Cells were loaded =X I U e siemiole (L o e <) vy (oo <
beating patterns and rates of cardiac spheroids as monitored by changes in intracellular with FLIPR Calcium 6 dye and incubated for 2 hours. Spheroids were exposed to x AR IS NN e g L ERE—

. . -y . . . . . > ol 5 | AN I A\ ['I ™\ | FtWidth: 3 [2]pots  SlopeThreshold: 0001 (04

Ca®* levels with calcium-sensitive dyes. We tested a set of known cardioactive and compounds for 1 hour, 24 hours, or 5 days. Automatic data analysis was performed using R = R SSUEE S - T = ==
cardiotoxic compounds, including a- and [3- blockers, cardiac glycosides, ion channel the FLIPR PeakPro software. £ e broperidol (10 M) o D Rl amm seem bm omw  omem o
blockers, anti-cancer drugs, and compounds with other mechanisms of action. This Control Lidocaine . e © o mmm pwo s mw omes 1o
assay was optimized for HTS in 384-well plates and allows for the characterization of 5000 3 5000 3 e N A N 0 . s e aE e

: - : : - - : o & - T - ¢ o B o & R o o
cardiac spheroid beating profiles by using multi-parametric analysis with outputs such voog - 5| _ T ¢ s amy wm iime e ommn o
as beat rate, peak frequency and width, and waveform irregularities. In addition, the 3500 - S 3500 3 : _ S _ . n\eeerde GO - ry Amiiptyine (10 M) = ,
. . ey . . . . Q 4 ! |fl |; | II"-. s F9: Log Data Reset to Default
impact of drug treatment on cell viability and mitochondrial integrity was evaluated by 2 Isoproterenol Digoxin g - N e L [ Lo e

. . . : . © U e | NI\
high content imaging. To further evaluate the impact of 3D culture on cardiomyocyte § 5000 - 5000 - g| T e I S
responses, we compared the effects (EC,or IC., values) of different compounds in 3D S | " 45OOEWWWWWW Time Points
A . : . 2 4000 - 4000 °
versus 2D culture formats and demonstrated significant differences in assay sensitivity PN | | | | | ooy ]
. . . 0 20 40 60 80 100 0 20 40 60 80 100 . . .
to compound-induced effects. In conclusion, we demonstrated that 3D cardiac % 5 o Cisaorid Figure 4. Left panel: Examples of Ca?* flux patterns measured from iPSC-derived 3D
. . . . . — ropranolio ISapride ] ) )
spheroids formed with human iPSC-derived cardiomyocytes can be used for drug 2 5000 - 5000 - cultures treated with select compounds. Measurements done using ImageXpress Micro 4
development and toxicity assessment. 2500 3 2600 3 System. Right panel: The screenshot shows the user interface for analysis set-up and
1000 4 1900 4 calculated read-outs
3500 1— . . . . . 3500 1— . . . . .

Goals Of the Study 0 20 40 60 80 100 0 20 40 60 80 100

Time (seconds)

Cytotoxicity Assays by High Content Imaging

* In this study, we describe the methods for the formation of 3D cardiac spheroids Figure 2. Representative Ca2+ oscillation traces (by FLIPR Tetra system) for 3D cardiac
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