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[Introduction]

Human iPSC-derived cardiomyocytes treated with endothelin-1 (ET-1) are known to exhibit cellular
hypertrophy and increased expression of B-type natriuretic peptide (BNP), a biomarker of heart failure,
making them a useful in vitro model of cardiac hypertrophy',2. In this study, a cardiac hypertrophy assay
was performed using CELLAZIP™ G-coated and commercially available fibronectin-coated plates.

[Methods]

Human iPSC-derived cardiomyocytes (iCell® Cardiomyocytes2; #C1016, FUJIFILM Cellular Dynamics)
suspended in culture medium were seeded onto CELLAZIP™ G-coated plates and commercially available
fibronectin-coated plates at 16,000cells/well (1.6 X 10%cells/cm?). The cells were cultured in an incubator at
37°C and 5% CO2, and the medium was completely replaced with serum-free medium on day2. On day5, Con-
dition A was performed to examine ET-1-induced changes in BNP expression across ET-1 concentrations of
0-10nM. In parallel, ET-1-induced cardiac hypertrophy (10nM ET-1) was assessed based on the area occu-
pied by F-actin.For Condition B, Verapamil (a calcium-channel blocker) and Fenofibrate (a PPARa agonist),
both of which suppress BNP expression, were applied at concentrations of 0-10uM for 1hour, followed by
exposure to 1nM ET-1 for 18hours. On day6, Brefeldin A (10ug/mL) was added for 3hours, after which fixa-
tion reagent was added and the cells were fixed by incubation at room temperature for 15minutes. The cells
were washed twice with D-PBS(-), blocked with blocking solution for 1hour at room temperature, and then
incubated with the BNP primary antibody overnight at 4C. After three washes with D-PBS(-), the secondary
antibody, Alexa Fluor™ 488 Phalloidin, and nuclear staining solution were added to each well and incubated
for 1hour at room temperature in the dark. Following three additional washes with D-PBS(-), images were
acquired using the CellVoyager™ CQ1 confocal microscope (Yokogawa Electric Corp.), and BNP expression
levels were quantified using CellPathfinder (Tablel, Fig.1).

[Results and Discussion]

CELLAZIP™ G-coated supported robust cell adhesion, whereas cells on the commercially available fibronect-
in-coated plates detached from the well edges, making it difficult to continue the assay (Fig.2). Analysis of the
staining images obtained under Condition A using CellPathfinder (Yokogawa Electric Corp.) showed that BNP
expression, quantified based on fluorescence intensity, increased in an ET-1 concentration-dependent man-
ner (Fig.3a, b). Furthermore, analysis of the cell area occupied by F-actin indicated that ET-1 induced cardiac
hypertrophy (Fig.3c). Similar analysis under Condition B demonstrated clear dose-response curves for the
suppression of BNP expression by Verapamil and Fenofibrate. Verapamil exhibited a stronger inhibitory
effect on BNP expression, and its ICso value was consistent with reported literature values (Fig.4).
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Table 1. Cells, Reagents, and Imaging Instruments

. - CELLAZIP™ G-coated
384-well microplate - Commercially available fibronectin-coated plate
- Human iPSC-derived cardiomyocytes
Cells type iCell* Cardiomyocytes?, 01434 (#C1016, FUJIFILM Cellular Dynamics)
Cell culture -
Cardiomyocyte culture medium | iCell® Cardiomyocytes Plating Medium (#M1001, FUJIFILM Cellular Dynamics)
(until day 2) iCell® Cardiomyocytes Maintenance Medium (#M1003, FUJIFILM Cellular Dynamics)
Serum-free medium Supplfamented Williams‘ E (SWE) mediym by diluting Cocktail B to 1:25
Williams' Medium(1x) (#A1276-01, gibco)
(from day 2 onward) . ) )
Cell Maintenance Cocktail-B (#A13448, gibco)
Cardiac hypertrophy induction Endothelin-1 (ET-1) (#E7764, Sigma-Aldrich)
BNP secretion suppression Brefeldin A (#B7651, Sigma-Aldrich)
Reagents
Verapamil(calcium channel blocker)(#36232-31,nacalai tesque)
Test compounds
Fenofibrate(PPAR-a agonist)(#F0674, TCI)
Cell fixation 4% paraformaldehyde in phosphate-buffered solution (#09154-85, nacalai tesque)
Blocking Blocking One Histo (#06349-64, nacalai tesque) (diluted 20-fold with PBS)+0.3% Triton X-100
(#35501-02, nacalai tesque), r.t, 1 hr
Primary antibody :
Anti-proBNP Mouse Monoclonal Antibody (#ab13115, abcam) , 1:500 dilution, 4°C O.N.
Staining BNP
Secondary antibody :
Donkey anti-Mouse IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 647
(#A31571, Invitrogen), 1:250 dilution, r.t., 1 hr in the dark
F-actin Alexa Fluor™488 Phalloidin (#A12379, Invitrogen), 1:400 dilution, r.t., 1 hr in the dark
Cell nucleus DAPI (#D1306, Invitrogen) , 5mg/mL in water, 1:1000 dilution, r.t., 1 hr in the dark
. Imaging system CellVoyager CQ1 (Yokogawa Electric Corp.)
Imaging and
analysis
Data analysis software CellPathfinder (Yokogawa Electric Corp.)
—
DayO Dayi1 Day2 Day3 Day4 Day5 Day6 Day7
Cell Switch to Cell fixation Imaging
seeding serum-free Staining Analysis
medium
[Condition A] [Condition B]
ET-1 concentration-dependent changes in BNP expression. Compound-induced suppression of BNP expression.
Cells were treated with 0-10 nM ET-1 for 18 hours. Cells were treated with 0-10uM verapamil or fenofibrate

for 1 hour, followed by treatment with 1nM ET-1 for 18
hours.

Fig.1 Evaluation workflow
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Fig. 2 Comparison of human-derived cardiomyocyte adhesion
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Fig.3 Analytical results for Condition A:

a) BNP staining images,
b) Dose-response curve of BNP expression in response to ET-1,
c) ET-1-induced cardiac hypertrophy (Untreated, 10nM ET-1)
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Fig.4 Analysis of Condition B:

(a) BNP staining images,
(b) dose-response curves for Verapamil- and Fenofibrate-mediated
suppression of BNP expression.
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