Image-based cardiac safety assessment, a novel approach to complement in vitro
hiIPSC-CM electrophysiology studies
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BACKGROUND AND PURPOSE OF THE STUDY Electrophysiology — MEA field potentials

Approximately one third of adverse drug reactions involve the cardiovascular system. Predictive models with high specificity as well as sensitivity are lacking to precisely determine A
the risk for these cardiovascular events, placing a significant burden on both pharmaceutical companies and healthcare providers. Thus, novel, scalable human-based approaches ) ororowact, - Cisplamn | Doorublen | | Methorote | Lapatinb | Ponatinb - Dasatnb
to further investigate cardiac safety in the preclinical stages of the drug discovery pipeline are warranted.
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Human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) are novel alternatives to classic models applied in the field of safety pharmacology and drug Z W ; 3 f‘ﬂ “
development. As changes in electrophysiological properties of cardiomyocytes leading to toxicity are amongst the most common mechanisms, significant progress has been made g g 3]
towards validating the use of hiPSC-CMs in cellular electrophysiology assays for predicting the clinical potential of arrhythmia. Although several other clinically relevant safety A s Rt B PR E s L U R T T T T —TT T “EELEte- |Egso vt tginove
parameters, such as structural toxicity, can provide deeper mechanistic understanding of pharmaceuticals, they have been studied to less extent. - ) encentation g . N . T . o Omecamy | .cgmg%tr%;rgggi T empagitozin | reorm ™ erotnp
Thus, our aim was to optimize a cost-effective, scalable method to detect compound-induced morphological changes using high content imaging to facilitate more e e ] [ B e o ' I ' . . ' ’ ! 1} - |

accurate in vitro safety assessment.
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: ; Retresh every 48h ; 5 hiPSC-CMs (Ncyte CMs), manufactured using Ncardia’s proprietary protocols, were cultured e\gzi: > 27
il >—— according to manufacturer’s instructions in chemically defined, serum-free medium. hiPSC- £ 25 & S ol
i T-75flask | | CMs were treated for a period of 24 hours with 7 concentrations of each drug, in a range 3 201 > T 15-
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e SIS — A. Doxorubicin induced dose-dependent AAFPD and AABR changes and led to arrhythmic beating at high concentrations. '\\"/gf]‘i”die%Er':’t'r’ol/;%‘ng%rgae'l'if]eed(tNozTer?L‘;)’f
* Morphology of subcellular target structures yT—— ———. B. Amiodarone treatment resulted in decreased BR and quiescence at the highest concentrations
. i i I I I I I - - . Changes = 15% in AAFPD and AABR were considered a
Electrophysiological alterations (Multi electrode array (MEA) field potential recordings) DNA damage Anti-yH2.AX antibody C. Only Erlotinib showed an effect on AAFPD and AABR. e ind miuced ffect BR iequiarty = 8% wos
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- For morphological assessment, high-magnification fluorescence images were acquired Peroxisomes Anti-PMP70 antibody ad Morphological assessment (N=1. n=6)
using an ImageXpress Micro Confocal microscope. Features such as fluorescence intensity, ng:g:’" gzgr'b“""a“” antibody

detected signal area and number of detected objects per cell, were extracted via image
analysis performed in the MetaXpress software version 6.6.

» Functional effects of drugs were detected via multi-electrode array (MEA) recordings of
electrophysiological alterations including changes in field potential duration (FPD), beat rate
(BR) and beat rate irregularity (BRI)

* As viability of the hiPSC-CMs is a critical marker of compound induced cytotoxicity,
functional measurements were multiplexed with CyQUANT® Cell Proliferation kit, a highly Image analysis. Fluorescent image (right)

it _ TN and corresponding analytic mask (left) for
sensitive fluorescence-based method for quantifying cells taature extraction.

Expected toxicity profile Main mechanism of action

Doxorubicin DNA Intercalator
Cisplatin DNA synthesis inhibitor

Representative examples of compound induced structural changes providing mechanistic insight into observed functional alterations
List of validated high content imaging
immunofluorescence assays. A)

Doxorubicin induces DNA damage and diverse cytotoxicity B) Amiodarone treatment leads to distinct morphological phenotype

DAPI, MitoTracker, yH2.AX antibody (nuclei), cTNT antibody (cytoplasm)
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g B. Highest concentrations of Amiodarone led to a marked decrease in cell numbers Imaging methods, which complement already standardized methods for safety assessment in vitro using hiPSC-CMs
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