Differentiation and Validation of Human iPSC-Derived Atrial Cardiomyocytes
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Differentiation of hiPSC-ACMs: LDN - =
hiPSCs seeded as a monolayer were differentiated to ACMs using @ \ \ \ \ \ | - L22
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method described previously (Devalla ef al., 2015). Differentiated
ACMs were enriched by flow cytometry for the cardiac surface Fig. 5A: AP elicitation in current clamp mode. APs elicited by increasing

marker, Signal-regulatory protein alpha (SIRPA). | \ \ L L current stimuli (from 0 pA, in 50 pA increments) B: APD50. Duration change by
250 uM Tetracaine
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MRNA/protein expression: LDN

Gene and protein expression was assessed in hiPSC-ACMs at day
21 using standard techniques. Primer sequences are available on
request.

—
N O
o O

— —
o
9 1

4. hiPSC-ACMs in label-free contractility
and exiracellular field potential assays
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Manual patch clamp: MET

hIPSC-ACMs were cultured onto Matrigel-coated coverslips af
37 °C (&5 % CO,). All data were recorded 7-10 days post-seeding at
RT using perforated patch clamp (100 ug/ml Gramicidin) with
physiological solutions (Ma et al., 2011). Data were acquired with
EPC10 amplifiers and PatchMaster software (HEKA Elektronik,
Germany). Analog signals were low-pass filtered at 10 kHz before
digitization at 20 kHz. Data were analysed using CAPA software
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Automated patch clamp (APC): NAN N _
The APC experiments presented on this poster were performed on O o) e oo (Ne 151w edast ey O s 70 15 20 2=
the Patchliner (PL) or SyncroPatch (SP) 384/768PE as indicated. fime /
Experiments were all performed in regular electrophysiological salt  gig. 3: characterisation of hiPSC-ACM action potentidis.
solutions. Both systems have the opfion of femperature control and  A: Average spontaneous AP parameters in control conditions. B. Impedance (beat rate)
their amplifiers the option of current clamp (Patchliner: HEKA  B: Pharmacological confirmation of atrial phenotype using Carbachol (lgach)
EPC10, SP 384PE: Tecella). and 4-AP (ler)' Top: Representative spontaneous AP under control conditions , , , — .
(grey) and in the presence of 1 uM Carbachol (orange) and 50 uM 4-AP 80k A mbe’rrlo
CardioExcyte 96: NAN (purple). Bottom: Average effect (% of control) for each compound.
° 1 uM Carbachol (3 min)

) : : . C: The presence of key cardiac currents, Iy, lcqr and g, in hIPSC-ACM were
The CardioExcyte 76 is a hybrid systfem combining impedance and confirmed using Lidocaine, Nifedipine, and E-4031, respectively. Top:

EFP recordings from fthe same cell monolayer. It provides Representative spontaneous AP under control conditions (grey) and in the

complementary data to other assays such as patch clamp. poresence of 100 uM Lidocaine (green), 100 nM Nifedipine (blue), and 100 nM
E-4031 (red). Boffom: Average effect (% of control) for each compound. HL. ) b WL AU
. . . Data are presented as mean + SEM, N = 7. * p<0.05, ** p<0.01, *** p<0.001. 05 10 15 20 25
1. hiPSC-ACM Molecular characterisation o
me
UJ A. Quantitative expression levels of key cardiac markers 3. Suita blll'l'y of hiPSC-ACM for avtomated . Carbachol caused a temporary decrease in beat rate on the
CE%6 (mimicking the transient nature of the electrophysiological
M = hiPSC-ACMs pthh Clqmp pharmacology response, right)
= hiPSC-VCMs
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Patchliner & Fig. 6: EFP and Impedance recordings. hiPSC-ACMs were successuflly grown
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on sensor plates and revealed atrial-specific pharmacological reactions to
Sync:roPafch 384/768PE compounds 4-AP (50 uM) and Carbachol (T uM).
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B. hiPSC-ACMs express PITX2 . » : :
could be idenfified in the voltage clamp mode. Furthermore, in -« hiPSC-ACMs derived using a monolayer differentiation

Relative Normalized Expression

current clamp, APs could be elicited successiully. orotocol express an atrial-ike phenotype and are
amenable for screening on both electrophysiological
|
and phenotypic platforms.
ACTN2 Success rate 65 %
DAPI cell catch/seal
Na,1.5 peak (pA) 7721889 (11) « hIPSC-ACMs are a promising assay reagent for studying
Ca,1.2 peak (pA) 162 (1) the role of ion channels implicated in atrial fibrillation.
K,1.5 peak (pA) 264 + 140 (4)
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