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Introduction
• Cas9 and its variants can be used to 

introduce a variety of different DNA 
cuts including blunt double stranded 
break (DSB) or dual nicks leaving 
either a 3’ or 5’ overhang. 
• The type of cut and donor used can 

play a role in triggering different repair 
pathways, thus resulting in various 
editing outcomes. 
• Using a single strand oligonucleotide 

(ssODN), we characterize different 
DNA repair outcomes at the in the 
human beta globin gene including indel
mutations resulting from Non 
Homologous End-Joining (NHEJ), 
Homology-Dependent Repair (HDR) 
using the donor as a template, and, 
finally, Gene Conversion (a kind of 
HDR event) using the closely related 
HBD gene as an endogenous template.
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Conclusions
• Different ends generated by 

Cas9 variants yield different 
repair outcomes, with the 5’ 
overhang yielding more Gene 
Correction and Gene 
Conversion.

• The length of insertions and 
deletions seen across Cas9 
variants is substantially different 
suggesting the role of multiple 
repair pathways.

• Gene Conversion appears to be 
RAD51 and BRCA2 dependent, 
but Gene Correction does not.
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Model of possible repair outcomes 
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C-NHEJ : Canonical Non-Homologous End Join ing 
Alt-NHEJ : Alternative Non-Homologous End Join ing
SD-MMEJ : Synthesis Dependent Microhomology Mediated End Join ing
MMEJ : Microhomology Mediated End Join ing 
Blunt-EJ : Blunt End Join ing 
SST-R: Single Strand Template Repair 
HR: Homologous Recombination
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