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Clustered regularly interspaced short palindromic repeats (CRISPR) and their 

associated endonucleases (e.g. Cas9) can be used as a nicking enzyme that precedes 

homology-directed repair (HDR, the insertion of an external segment where a specific 

“cut” is made in a target gene) in human cells (1).  CRSPIR and HDR has been used to 

modify human zygotes tripronuclear (3NP) in which the modification yielded low 

efficiency of gene editing coupled off-target mutations (2). Using a different technique, 

however, called non-homologous end-joining (NHEJ) the efficiency of the modification 

was high in 3NP cells (3). Higher HDR repair rate (33%), however, was shown when the 

editing occurred at the M cell replication phase (4). In addition, targeting certain genes 

mutation, G6PD and -globin, HDR improved up to 100% and 50% for the two 

respectively when editing human dual pronuclear zygotes using CRISPR-Cas9 system (5). 

One of the possible gene-resistance to editing is the presence of DNA damage repair 

mechanism such as Fanconi anemia M gene (6) or that the preferable template for DNA 

repair comes from the Oocyte (7).   

 

Based on the findings above, I recommend that gene editing via CRSPIR-Cas9 of 

zygotes should be considered after better understanding of what the different mechanisms 

are and how to escape them when providing a template for HDR. Until then, I can suggest 

that this method should only be used with human zygotes when there is absolute need for 

it. 
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How did I found this subtopic:  

1- After watching: https://www.youtube.com/watch?v=BCO-U1glK14/  

2- The presenter mentioned that the cells didn’t use the provided sequence alongside 

CRISPR. Rather, it fixed the double break from the other haploid. If true this suggests 

that there’s a mechanism gamete, during this phase, can fix itself by resisting germline 

editing. 

3- So, I went the cited article:  

Winblad, N., & Lanner, F. (2017). Biotechnology: At the heart of gene edits in human 

embryos. Nature., 548(7668), 398-400. 

4- After reading parts of the article I decided to pick Human gamete resistance to genome 

editing via CRISPR. I follow this subtopic looking at the following articles (they are be 

mentioned in “Citations” part of this report.  

https://www.youtube.com/watch?v=BCO-U1glK14/

