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Development of genome editing technology with low off-target risk and high
efficiency in human pluripotent stem cells
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Genome editing technology has made it familiar for us to knock-out a gene,
but it is still difficult to knock-in a certain DNA sequence precisely into a genomic locus. In this
study, a simple and effective method was developed to construct a gene knock-in vector with a
drug-resistant gene cassette. Using the vector in combination with TALEN of CRISPR expression
vectors, responsible genes of iPSC lines derived from various disease patients were successfully
corrected or those of control iPSC lines were modified to have mutation. Especially for CRISPR
expression vector, an all-in-one construct was developed to express two sets of sgRNAs for two
dual-nickase Cas9 pairs to cut two genomic loci at the same time for lower the risk of off-target
effect. Combination of this vector with two knock-in vectors with two different drug-resistant gene
cassette, a reliable homo knock-in system was also developed and confirmed for its feasibility.
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