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Gene targeting by homologous recombination 

via customized zinc-finger nucleases (ZFN) is 

a powerful method to manipulate the genome 

and correct genetic defects. Although 

efficiency of ZFN based homologous 

recombination has been shown to be 

significantly higher than by means of 

conventional gene targeting, the selection of 

suitable clones still requires cells that 

proliferate in culture. Clinically applicable 

ZFN-based gene correction in patient-specific 

cells was hardly possible so far, due to the 

inability to sufficiently expand most adult 

(stem and progenitor) cells in vitro. However, 

the availability of human induced pluripotent 

stem (hiPS) cells with their almost unlimited 

potential for proliferation and differentiation 

now offers novel opportunities for the 

development of patient-specific regenerative 

therapies. 

 

As a first step towards ZFN-based gene 

targeting, a non-viral gene-transfer approach 

with transfection rates of up to 60% and high 

cell vitality was established for hiPS cells. 

Aiming at the development of a general ZFN-

based recombination approach in hiPS cells, 

we investigated the functionality of an eGFP  

 

specific ZFN in an eGFP transgenic hiPS cell 

clone. Targeting of the eGFP via non-

homologous end joining resulted in up to 3% 

eGFP
neg

 cells, and mRNA expression of 

genetically modified eGFP was shown in 

sorted eGFP
neg

 hiPS cell clones. 

Ultimately, the development of a generally 

applicable protocol for ZFN based site-

specific recombination and gene correction in 

patient-specific hiPS cells may enable the 

development of cellular therapies for various 

genetic diseases. 

 

 


