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Disease modelling is essential in biomedical research. In the past
decade, human pluripotent stem cells (hPSC) emerged as an
interesting option in the field of cellular modelling, this development
in recent years having taken up much momentum.
In this work, we first aimed at characterizing hPSC as models for the
study of Myotonic dystrophy type 1 (DM1) and Huntington’s disease
(HD) -associated trinucleotide repeat (TNR) instability. We show that
the expanded CTG/CAG tract is highly unstable in DM1- but not HDderived hPSCs. Upon differentiation, we find that the DM1 repeat
looses instability, and this process occurs at the same time as a loss
of expression of the mismatch repair machinery. This work is the first
demonstration of the correlation between a biologically natural downregulation of the mismatch repair proteins and changes in the
stability of an endogenous disease locus.
In the second part of this thesis, we investigate the status of the Xchromosome inactivation in hPSC, and its evolution during in vitro
culture, with an eye on using these cells as models for early human
development. We show that hPSC rapidly lose X chromosome
inactivation-linked marks during culture and progress to
predominantly skewed DNA methylation patterns. These aberrations
were not related to the parent of origin, were not passenger
mutations, and were stably inherited by the differentiated progeny.
Overall, hPSC appeared to good in vitro models for the study of DM1
and HD TNR instability, as the in vitro model follows the same
patterns as found in vivo. Conversely, our results on the study of the
X chromosome inactivation suggest that hPSC are not a good proxy
to early embryonic cells, at least what XCI is concerned.
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