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& : Development of a system to unravel the mechanism of chromosome

aneuploidy correction during reprogramming
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Studies show that exposure to ionizing radiation that has the potential to
produce germ cell mutations does not always lead to an increased risk of genetic
effects in the next generation, this could be explained by the potential of
human pre—implantation embryos to eliminate cells with abnormal chromosomes
during early development.

Our laboratory previously reported the spontaneous correction from trisomy to
disomy occurred upon cell reprogramming in at least one cell line examined from
trisomy 21, 18, and 21 syndromes, and that three possible combinations of
chromosomes could be selected in the isogenic trisomy—rescued iPSC clones

The trisomy rescue may be a phenomenon with random loss of the extra chromosome
and subsequent selection for disomic iPSCs, which is analogous to the karyotype
correction in early preimplantation embryos. However, the precise timing and
mechanism of trisomy correction remain unknown. In this study, we attempted to
develop a model cell system for tracking iPSC reprogramming-mediated trisomy
correction in aneuploidy syndromes. A plasmid vector carrying a fluorescent
protein gene with an additional nuclear localization signal and drug resistant
gene was used in combination with the CRISPR-ObLiGaRe (Obligate Ligation—Gated
Recombination) system to generate knock—in iPS cells using non—homologous end
joining method. Our knock—in cells stably expressing fluorescent protein genes
can reveal trisomy rescue in real time and will be used to elucidate the

mechanisms of autonomous karyotype correction.
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