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Disease modeling of Down syndrome using human IPSC and genome-editing
technologies
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Children with Down syndrome (DS) are predisposed to developing transient
myeloproliferative disorder (TMD) which are supposed to be caused by constitutive trisomy 21 and
acquired mutations in X-linked GATAL gene. These mutations lead to production of a variant GATAl
protein that is truncated at its N terminus. To clarify each pathogenic role of trisomy 21 and GATAl

short form in TMD, we aimed to generate precise disease model.
We created human induced pluripotent stem cells (iPSCs) from mononuclear cells of a male TMD neonate
with somatic hemizygous mutation in GATAl as well as iPSCs of the same patient without the
mutation. Using TALE nucleases (TALENs), we obtained various iPSC lines with normal GATAl, GATAl
short and GATAl-null from Trisomy 21 and normal kar¥otgpe male. Our experimental model using human
disease specific iPSCs and gene targeting system will be a powerful tool in studying the several
congenital disease pathogenesis in pediatric research field.
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PCR

Probe 1 (Spel/Hincll ) wild-type allele, 4.9 kb;
targeted allele, 3.3 kb.
Probe 2 (Pvull digest) wild-type allele, no band; targeted
allele, 3.59 kb; random integration, 2.6 kb.
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PCR PCR
Di21-GATAlwt (BamHI-) 1,231 bp, (BamHI+)
560/513/158 bp; Di21-GATALs (+BamHl) 1,073
(+indel)/158 bp. A 17-bp deletion by NHEJ resulted in
production of 1,056/158 bp.
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