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Single nucleotide-level genome engineering using transposon cassettes
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In this study, we aimed to combine TALEN (TAL-Effector Nuclease) technology and pi
ggyBac transposon-based selection cassettes to establish novel gene-modification technology in human iPS c
ells. We succeeded in genetic modification using TALENs, disrupting the HPRT gene and introducing transgen
e cassettes into the AAVS1 locus in human iPS cells. In addition, we also succeeded in single base substit
ution within the HPRT gene using TALEN disruption and a sin?Ie-stranded oligonucleotide repair template. B
ased on the gene modification technology that we have established in human 1PS cells, we propose applicati
ons in gene correction of disease-specific iPS cells, or the production of disease models to understand pa
thogenesis and establish clinical treatments.
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Figure 1.A SNP in KCNEl1
exon3 results in the LQTS
associated D85N mutation. SNP
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Figure 3. Design of the piggyBac gene
targeting cassette, and expression in
human 1PS cells (409B2). The vector
was also produced to express GFP.
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Figure 4. piggyBac transposase—
mediated removal frequencies in two
409B2  clones. black,  without
transposase; red, with transposase.
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Figure 5. HPRT gene correction using

single-stranded oligonucleotides. A.
TALENs (L/R) flank the mutation site. The
oligo (blue) corrects the mutation and
deposits an Aflll restriction site. B.
Growth in HAT medium indicates HPRT
mutation correction. C. Genomic PCR and
Af111 digestion reveals gene correction in
three clones (S1,2,3). PCR products from
409B2 and 409LR5 (HPRT mutant) do not cut.
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