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Friedreich's ataxia (FRDA) (OMIM #229300, ORPHA95) is a rare hereditary disease with a prevalence
of 1/20,000 to 1/50,000 in the European population. It is classified as a hereditary peripheral
neuropathy of a sensory type, with autosomal recessive inheritance. This disease is caused by the
deficiency of a mitochondrial protein called frataxin. Lack of expression of this protein produces
accumulation of iron, alterations in the biogenesis of iron-sulfur clusters, failures in complexes |, Il and
Il of the respiratory chain and in the activity of the aconitase enzyme, and a reduction in the
biosynthesis of the heme groups. As a consequence, finally, an overload of ROS derived from the
Fenton reaction occurs. Together with the movement impairment, 60% of FRDA patients suffer
cardiomyopathy, which is the most common cause of death in these patients and has no clear
explanation of its physiopathological cause. Two iPSC cell lines from FRDA patients with
cardiomyopathy) and a control line were differentiated to ventricular cardiomyocytes in our lab. Both
FRDA cell lines showed changes in heartbeat parameters, such as heart rate and amplitude when
compared to the control cell line. Also, calcium homeostasis measured by immunofluorescence
showed important differences when compared to the control cell line. RT-PCR analyses of miRNAs
related to myocardial function also showed clear differences, especially for miR-323-3p and miR-142-
3p. Using EM, we found differences in the mitochondrial size, shape and in mitochondrial cristae
organization. These results also correlate with changes in the cardiomyocytes cytoskeleton and in the
structure of the sarcomeres using confocal microscopy techniques. Our results showed the correlation
between mitochondrial changes and the impairment in ventricular cardiomyocytes activity derived
from FRDA’s iPS cells.



