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Abstract (not more than 300 words)

CRISPR represents the major innovation in the field of genome manipulation. Its simplistic mechanism and flexible, multi-component modularity (enzyme + gRNA) make it one of the most useful tools in molecular biology. However, the simplicity of editing genomes with CRISPR engaged the scientific community to think about its application to the clinic without a thorough consideration of any potential intrinsic harmful effects. The major drawback of CRISPR is currently represented by its Off-Target activity, which can cause unwanted disruption of gene functions and more broadly, genomic instability. In fact, highly frequent double-strand breaks generated on the Off-Targets loci could trigger On- to Off-Target chromosomal translocations, which result detrimental to the fitness of the targeted cell. We also identified more unpredictable On-Target genetic rearrangements that includes translocation, insertions and large chromosomal translocations. In order to move CRISPR closer to the clinics, we need to improve both efficacy and safety and broaden the spectrum of applications to more target organs in vivo and ex vivo. 
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