Supplementary Methods

DNA constructs for clustered regularly interspaced short palindromic repeat (CRISPR)/CRISPR-associated 9 (Cas9) systems
We generated each expression vector as in a previous study1. A Cas9 expression vector (pHL-EF1α-SphcCas9-iP) with a puromycin-resistant cassette was obtained from Addgene (ID: 60599). To construct sgRNA expression vectors, two oligos containing the sgRNA target site and a universal reverse primer (Supplementary Table 3) were amplified using polymerase chain reaction and cloned into the BamHI-EcoRI site of the pHL-H1-ccdB-mEF1α-RiH vector (Addgene ID: 60601) with a RFP cassette. All procedures were conducted according to the guidelines for recombinant DNA research established by Nagoya University.

Transfection of CRISPR into human induced pluripotent stem cells (iPSCs)
For the transfection of CRISPR into human iPSCs, feeder-free cultured CON1-derived iPSCs were pretreated with Y-27632 at 10 μM for at least 1 h and dissociated into single cells by treatment with TrypLe Select for 5 min at 37°C. A suspension containing 1 × 106 cells was then transfected with Cas9 and sgRNA using FuGENE HD (Promega, USA). The cells were plated onto one Matrigel-coated well of a six-well plate under feeder-free conditions in the presence of 10-μM Y-27632 for 24 h. Forty-eight hours after transfection, 2-μg/mL puromycin was added for selection. Twenty-four hours later, the cells were cultured in mouse embryonic fibroblast-conditioned medium until they formed large colonies.

T7 endonuclease I (T7EI) assay
Puromycin-selected cells were used for the T7EI assay to examine sgRNA activity. The target region of sgRNAs was amplified from genomic DNA by a high-fidelity PCR using the primers shown in Supplementary Table 3. The PCR products were denatured (95°C for 2 min) and re-annealed (85°C–25°C at −0.1°C/s), followed by T7E1 (NEB) digestion for 30 min at 37°C. The digested products were analyzed on 1.5% agarose gels.
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