
Genome editing



Intermediate approach: 
Genome editing

A form of mutations

or

a form of precise gene editing

or

a form of site specific transformation.



What can we expect from GE?

ÅAll  traits which were identified as potentially 
beneficial and are recessive (including about 
50% or plant resistance genes)

ÅAll traits that were identified as usefull (such 
as no tear onions) and were caused by RNAi or 
other GMO techniques



What about regulation?

ÅWithin or without the scope of GMO 
legislation?

ÅJuly 2018: European Court of Justice decided, 
that GE = GMO

ÅWhat actually mean USDA decission not to 
regulate?



Will such traits improve public trust?

ÅDepending on how it will be presented.



Three technical 

options:







CRISPR/Cas9technology has a proven role to 
cleave methylatedDNA in human cells which is 
highly unlikely with TALENs and ZFNs [37], 
thereby permitting genomic alterations that 
are otherwise no-go zones for many nucleases 
[24]. While this fact is yet to be precisely 
examined in plants, it is justifiable to accept, 
that the capacity to cleave methylated DNA is 
core to the CRISPR/Cas9 system which makes 
its reliance on the target genome redundant. 
In plants, generally, 70% of CpNpG/CpGsites
are methylated, in particular, the CpGislands, 
that occur frequently in most of the plant 
promotersand adjoining exons[93].

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/gene-drive
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/methylation
https://www.sciencedirect.com/science/article/pii/S0885576517303272#bib37
https://www.sciencedirect.com/science/article/pii/S0885576517303272#bib24
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cpg-site
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/promoter-genetics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/exon
https://www.sciencedirect.com/science/article/pii/S0885576517303272#bib93




Cattle and horns



A single gene knock-out:



PRRS virus : massive losses
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Initial studies to target plant viruses using genome engineering 

focused on ZFN to target Rep binding sites/iterons of 

begomoviruses. 

Alternately, targeting the conserved regions of virus would 

confer comparatively durable resistance. Three conserved 

regions among Rep of monopartite begomoviruses were 

identified and tested for broad-spectrum resistance. 

Four recent studies demonstrated the power of the 

CRISPR/Cas9 system to efficiently confer resistance to 

geminiviruses in plants (Figure 3).

http://journal.frontiersin.org/article/10.3389/fpls.2016.01673/full#F3
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