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Since human pluripotent stem cells are currently making their way to the
clinic, more and more studies are focusing on their safety. Within this scope,
the field of genomic (in)stability has become widely explored and it is now
known that pluripotent cells undergo recurrent changes in culture. While
these alterations have been extensively reported, still a lot remains to be
researched in terms of their driving mechanism and most importantly in
regard to their impact upon differentiation.

In this thesis, we, for the first time, describe a clear effect upon TGF-B
mediated neuroectoderm commitment of lines carrying a 20ql11.21
amplification. This aberration is the most commonly found in human
pluripotent cells, according to a worldwide study of 136 lines. All four mutant
lines showed a transcriptomically unique profile, mainly influenced by the
overexpression of Bcl-xL; the anti-apoptotic driver gene of the amplification.
Despite their reduced efficiency for neuroectoderm formation, the mutant
lines differentiated equally well as their normal counterparts towards
mesendoderm.

Additionally, as part of the above study, we identified a subline with a
20g11.21 amplification that behaved abnormally upon mesendoderm
induction. Transcriptomic analysis of the subline showed intrinsic
deregulation of BMP4 and WNT pathways that promoted differentiation
towards a trophoblast-like fate under common mesendoderm stimuli. The
constitutional pathway activation could not be linked to any changed in the
genome, letting us speculate on a possible epigenetic cause.

Our findings are very the first steps towards a broader understanding of the
effect of genomic changes upon differentiation. This topic plays a critical role

in the selection process of appropriate material for clinical therapy.
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