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I Abstract

Heart failure is primarily caused by myocardial
infarction (Ml). Ml results in irreversible loss of
massive amounts of cardiomyocytes. To date,
there is no curative therapy to restore cardiac
function. However, a stem cell type discovered
by our research group, the cardiac atrial
appendage stem cell (CASCs), presents itself as
a unique candidate for myocardial
regeneration (1). For the CASCs therapy to
become clinically applicable in vitro potency
testing is required for quality control purposes.
To this end, the commercial STEMdiff™
Cardiomyocyte  Differentiation  Kit was
compared to a tailor made protocol for cardiac
differentiation of induced pluripotent stem
cells (Burridge). Cardiac marker expression was
gRT-PCR and
immunocytochemistry. Analysis showed that
differentiation according to STEMdiff™ induced
significantly higher expression of early cardiac
markers transcription factor GATA-4 (1.2+0.1
vs. 0.740.1, p=0.01), T-box 5 (TBX5) (2.4+0.3 vs.
0.7+0.1, p=0.008), and myocyte enhancer
factor 2C (MEFC2C) (3.3+0.5 vs. 1.7%0.2,

measured using

p=0.008) compared to the Burridge protocol.
No significant differences were observed
between the expression of late cardiac markers
myosin heavy chain 6 (MYH6) and troponin T
(TnT) in CASCs differentiated with STEMdiff™
compared to Burridge. These results revealed
the STEMdiff™ kit to be the most efficient way
to differentiate CASCs in vitro.
Immunocytochemical staining revealed the
presence of early marker homeobox protein
Nkx2.5 (Nkx2.5) and TnT on protein level.
Furthermore, troponin | (Tnl) expression,
another major protein of the contractile
apparatus, was also observed. Light
microscopy images of CASCs differentiated
with the STEMdiff™ kit showed cylinder shaped
cardiomyocyte-like cells with typical cross
striations. The findings of this study resulted in
the establishment of a method for
differentiating CASCs
cardiomyocyte-like genotype in vitro, using a

towards a

chemically defined medium. Hence, these
findings contribute to the development of
potency testing for CASCs in a GMP setting,
thereby augmenting CASCs' clinical
translational value.
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Figure 1. Comparing cardiomyocyte marker expression in CASCs differentiated according to the STEMdiff™ and
Burridge protocol. qRT-PCR analysis of mRNA expression levels of (A — C) early and (D — E) late cardiac
differentiation markers during CASCs differentiation with the STEMdiff™ (n=5) and Burridge (n=5) protocol. (A)
GATA-4 = GATA binding protein 4; (B) TBX5 = T-box 5; (C) MEF2C = Myocyte-specific enhancer factor 2C; (D)
MYH6 = Myosine heavy chain 6; (E) TnT = Troponin T. (F) = light microscopy image of CASCs differentiated
according to the STEMdiff™ kit. Data are represented as mean = SEM and were normalized to the housekeeping
gene phosphoglycerate kinase 1 (PGK1). Data were analyzed using a Two-Way Anova test and subsequent Sidak’s
Multiple Comparisons test, * denotes p<0.01, ** denotes p<0.001.
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