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AUTOMATED CLASSIFICATION OF EARLY AFTERDEPOLARIZATIONS GRADES

IN FLIPR CALCIUM ASSAYS
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Objectives
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The detection and classification of proarrhythmic phenotypes - 0000000000000 0000001 00
ike early afterdepolarizations (EADs) is fundamental in the safety - 90000000 0000000000000006
pharmacology assessment of developing drugs. Calcium flux - 0000000000000000000000006
analysis enables sensitive and high throughput in vitro assays to - 0000000000000000001000006
assess potential cardiac liabilities of compounds of interest In - 000000000000000000° 000006
cardiomyocytes, generating large amounts of multi-parametric - 000000000000000000000000
MyoCyTes, 9 ng 19y . P .  900000000000000000000000

data In a single experiment. However, ms’rrumen’r—c.gnos’nc, ' 00000000000000000 000000
robust automated dafa analysis platforms to predict and - 00000000000000 00 000000
characterize EADs are not readily available. . 90000 0000000 00 000000
00000000000 000000 00000600
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We developed a new integrated approach able to automatically
classify severity grades of EADs observed in high throughput
calcium flux data. screening plates 2
oromote cardiomyocyte alignment and enable greater
resolution over the analysis of pro-arrhythmic phenotypes
observed In human Induced pluripotent stem cell-derived
cardiomyocytes (hiPSC-CMs).
standard or microengineered microHeart 384-well screening
plates for seven days prior to compound freatment and calcium
flux analysis. Compound responses were categorized Into 7
pohenotypes: normal rythmic calcium flux behavior, five severity
grades of EADs, and cessation of beating activity (quiescence).
Data generated in the microHeart platform was used by
Cybernano to develop and validate a statistical learning
algorithm: to characterize transient
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. : ) . Results
h I PS C - C M S We re m O I n TO I n e d I n Baseline Beat rate Amp CTD 90% CTD 30% RR FR Max RR Max FR Time to next Beat

eak 1 510.26 0.75 40.52 735.72 11.03
eak 2 530.75 5.98 0.82 1607.41 64.24 1896.89 419.62 7.92
eak 3 541.77 6.15 0.84 2200.43 62.96 834.91 454.63 8.81

eak 4 540.14 6.46 0.86 1546.25 60.12 1074.15 396.28 8.81
eak 5 545.51 9.29 0.90 2138.70 39.72 2106.96 881.59 11.65
eak 6 559.34 6.47 0.91 2067.86 62.20 2124.46 343.77 10.31
eak 7 572.48 7.53 1.02 2386.03 53.92 2211.99 407.95 9.91
eak 8 558.45 6.64 0.96 1425.03 61.56 1949.41 349.60 10.74
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eak 9 574.85 1.08 1489.68 1260.87

Fig.1: Example of I-Cardio EAD report obtained from FLIPR data of a 384-
well screening plate. Each colour corresponds to a EAD severity grade on

patterns associated with different classes of EADs. Parametric
modeling of the beating pattern was associated with a numeric
degree of EADs with a value normalized between 0 (ho beating)

a scale composed of 5 levels.
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and 1 (no EAD). Finally, an mulficlass classification is applied to e Nomal — =AD-d 3 =AD-2 - EAD-S - tAD-4 - No Signa 3 Undefined -
discriminate the five severity grades of EAD:s. EAD-1 1 34 6 1 0 0 0
EAD-2 0 7 49 2 0 0 0

EAD-3 0 0 13 18 0 1 4

EAD-4 0 0 0 4 4 1 0

R I-I- No Signal 0 0 0 0 0 81 0

e s U s Undefined 0 0 0 6 0 17 16

Fig.2: Confusion matrix presenting the performances of the aufomatic EAD

EAD classifications obtained from standard manual data plotting classification

were compared to classifications obtained with Cybernano 1.2-
algorithms, and concordance between fthe datasets was
analyzed for validation. Robust concordance was observed
through this analysis, indicating that fthe algorithm has
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satisfactory fidelity to streamline data analysis for automated ) ® Class 1
detection of EADs from high throughput calcium flux analysis in e e o ® Class 2
cardiomyocytes. PR T z:::j
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In summary, the comparison of data analysis obtained have . -+ | TRUE
demonstrated the proof of concept and very promlsmg . L8 ‘
perspectives for automatic detection and grading EADs in high | . . . .
throughput calcium flux assays. This comparative study will serve e O'SOXZ o7 Ho0
as basis for extending the analysis to a larger library of molecules

Fig.3: Visualizafion of the EAD classes in a 2D-space associated with 2

for additional validation. classifiers: X1 and X2.
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