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I started the second year of my PhD in molecular medicine in Amsterdam, working in the laboratories of
Carol Ann Remme and Connie Bezzina, on a project titled “Effects of mexiletine on the sodium channel
overlap syndrome mutation SCN5A-1795insD”. Then, I returned back to Florence working on the
electrophysiological characterization of the maturation of cardiomyocytes derived from hiPSC.

Background:

Cardiomyocytes derived from human induced pluripotent stem cells (hiPSC-CMs) are the most promising
human model of cardiomyocytes. Here, we are trying to establish a systematic procedure to investigate the
functional and molecular development of hiPSC-CMs and therefore, use this information to predict the
outcome of genetic cardiomyopathies and identify molecular targets for therapy.

Methods:

hiPSC-CMs, derived from monocytes of healthy donors or DMD patients (Duchenne muscular
dystrophy), grew up on hydrogel-based micropatterned substrates with different stiffness to better
mimic the extracellular matrix.

At different timepoints (d60, d75, d90) after differentiation, cells were incubated, for 30min at 37°C,
with a mix of Calcium probe (CAL630), voltage probe (FluoVolt) and PowerLoad,

Using a custom-made apparatus, we carried out simultaneous optical measurements of action
potential (AP) and calcium transient {CT) in single hiPSC-CMs

Results:

Systematic comparison of control hiPSC-CMs, at different post-differentiation time points, shows
that late CMs have a prolonged AP duration and increased calcium transient amplitude but with
shorter duration, compared to early CMs.

Greater substrate stiffness is associated with an increase in calcium transient amplitude

DMD hiPSC-CMs have shorter AP duration and smaller calcium transient amplitude compared to
control hiPSC-CMs.

Summary and Conclusions:

We developed a simple biomimetic culture approach and applied an optical technique for simultaneous
comparison of functional output (AP and CT) of hiPSC-CMs at different maturation time points. Data
obtained from DMD hiPSC-CM shows shorter AP duration and smaller calcium transient amplitude than
control hiPSC-CM starting from early stages. This suggests an impaired development of SR and ionic
currents responsible of AP features. Mechanistic insights are still under investigation for a deeper
understanding of pathological implications and putative therapeutic targets against cardiac complications
of DMD.
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Soggiorno di sei mesi nei laboratori della prof.ssa Carol Ann Remme all’Academic Medical Centre (AMCO)
di Amsterdam.
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