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Transient cold shock to 
increase gene knockout 
efficacy by zinc finger 
nucleases (ZFNs)

In vitro studies suggest that transient hypothermia might increase the 
efficacy of ZFN-mediated gene deletion. ZFNs are used to generate gene 
knockouts in different organisms. In cell lines transfected with ZFNs, 
incubation at 30° C caused an increase in ZFN activity compared with 
incubation at 37° C. Next steps include incorporating the cold-shocking 
technique into existing therapeutic applications, including stem cell 
therapies.  
Sangamo BioSciences Inc. has ZFN-based compounds in clinical and 
preclinical testing for multiple indications.
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