
































12

BAmp —e— 10 uM
—0— 1.1uM
—0— 0.12uM
—e— 0.013 yM
—0— 3.3 M
0.37 yM
—8— 0.04 yM
—e— 0pM

Fold change of beating amplitude to the baseline

0 10 20 30 40 50 60 70 80
Time (hrs)
FP-Amp

2.5 —o— 10puM
—o— 1.1uM
—e—0.12uM
—e— 0.013 uM
—o—33uM
15 0.37 uM
- —0— 0.04 M

2.0

0.5

Fold change of amplitude of FP to the baseline
>
k)
/A}!
i
3».
/
I
/
\

0 10 20 30 40 50 60 70 80
Time (hrs)

2.0 —— 10 pM
—0— 1.1 M
—0— 0.12 pM
—@— 0.013 pM
—0— 3.3 uM
0.37 uyM
—0— 0.04 yM
—o— 0 M

Fold change of beating rate to the baseline

0 10 20 30 40 50 60 0 80
Time (hrs)

Figure 5B. The time course of fold change in BAmp, BR, and FP-Amp to the baseline over 72 hours
treatment with doxorubicin. The data were represented by mean +SD, N = 4.



can readily monitor the spontaneous
beating of the hiPSC-CMs (the inset

of Figure 5A). The periodic beating of
the syncytia of hiPSC-CMs is highly
sensitive to compounds that are known
to modulate both the BR and extent

of the contractions, and this syncytial
periodic beating can be sufficiently
sensitive, specific, and accurate.® In
addition to contractility measurement,
the FP readout of CardioECR can
simultaneously monitor the integrated
ion channel activity upon interaction
with the membrane of the hiPSC-CMs
(Figures 2B and 3B). The FP waveform
can provide mechanistic information
about how compounds can potentially
affect various currents, as reported by
Hallbach et al.’” For example, the major
current responsible for the FP spike

is known to be the sodium current.
FPD showed a direct relationship with
action potential duration 90 (APD90)
as measured by manual patch

clamp, a critical parameter to assess
cardiac repolarization.

The entire process of cardiomyocyte
beating intricately links the integrated ion
channel activity at the membrane to the
release of Ca?* from the sarcoplasmic
reticulum, which in turn modulates the
actin-myosin machinery to culminate

in cardiomyocyte contraction.’ From
both a mechanistic and a safety/toxicity
perspective, it is imperative to assess
the effect of compounds simultaneously
on all of these events. We and others®™"
have shown that the compound
blebbistatin, an inhibitor of myosin
heavy-chain ATPase, can decouple
excitation from contraction without any
detectable effect on the FP recording
but with profound effect on contractility.
The data support the premise that
measuring both aspects of excitation
and contraction is pertinent to obtaining
a more comprehensive assessment of
compound effect on hiPSC-CMs.
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Conclusion

We showed that the assessment of
potential cardiac toxicities of new
chemical/biological entities in beating
cardiomyocytes, which require the
excitation-contraction coupling
mechanisms to fulfill their functional
activity, necessitates the simultaneous
and long-term combined measurement
of FP and IMP parameters, facilitated
with electrical pacing when it is needed
via the use of the xCELLigence RTCA
CardioECR system.
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