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Proof of concept study of a novel excess chromosome elimination therapy to
ameliorate and prevent trisomy 21 associated complications
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Down syndrome is a chromosomal condition caused by an excess of chromosome
21, leading to an array of lifelong complications. The elimination of extra chromosome 21 could be
directly linked to a primary intervention in this context for a person with Down syndrome. The
overexpression of ZSCAN4 protein, a transcription factor previously reported as an aneuploidy
correction effector, showed no significant extra chromosome elimination rate compared with
no-treatment control trisomy 21 iPS cells in our in vitro setting. In an effort to delete extra
chromosome, we next employ CRSPR/Cas9 system for DNA double-strand breaks on a single targeted
chromosome 21, and found that 7% of entire chromosome loss rate on average by FISH analysis. The
strategy to induce single chromosome cleavages at a multiple site using CRISPR/Cas9 thus may
contribute to both basic and clinical science for aneuploidy-associated pathological condition,
including Down syndrome and other autosomal trisomies.
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