




Genome editing can be done 

using three different approaches: 

Site-Directed Nuclease (SDN) 1 

a double-stranded break is made in the DNA. 
Spontaneous repair of this break by the cell's own 
mechanism through non-homologous end joining (NHEJ) 
can lead to insertion or deletion (indel) of a few nucleotides 
causing gene silencing, gene knock-out or a change in the 
activity of a gene. 

Site-Directed Nuclease (SDN) 2 
produces a double-stranded break, and while the break is 
repaired by the cell, a small nucleotide template, which is 
complementary to the area of the break, with small sequence 
changes in the genomic code is supplied. While this is used by 
the cell to repair the break by homology directed repair (H DR), 
the changes in the supplied template cause mutation/s of the 
target gene. 

Site-Directed Nuclease (SDN) 3 - also induces a 
double-stranded break in the DNA, but is accompanied by a 
template containing a foreign gene. The cell's natural repair 
process then utilizes this template to repair the break through 
HOR resulting in the introduction of the foreign DNA 
fragment with a new trait of interest. 

Gene edited organisms are different 

from genetically modified organisms. 

The outcomes of gene editing and gene modification are 
often mistakenly understood to be synonymous. However, 
there is a clear difference between both these terms. 'Gene 
edited' organisms are those whose genomes have been 
altered at a precise site using tools like CRISPR, to knock out 
or replace specific genes to obtain desired outcomes that are 
very similar to those occurring naturally in nature. 

'Genetically engineered' organisms (loosely termed as 
Genetically Modified Organisms - GMO) are those which 
have been created by the insertion of a foreign gene, known as 
a 'transgene', to get a desired outcome. Some examples are 

the pest resistance genes from Bacillus thuringienis (bacteria) 
in the case of Bt cotton and corn, and a growth 
hormone-regulating gene in the case of AquAdvantage® 
salmon. 

When SDN1 and SDN2 approaches are used, the CRISPR 
components that have been used to edit the selected native 
genes for obtaining desirable traits can easily be removed by 
segregation in the next and subsequent generations. Therefore, 
these approaches can be used to develop gene edited 
organisms free from any foreign DNA and indistinguishable 
from the organism already existing in the environment. 

Since genetically modified organisms contain transgenes, they require stringent risk assessment studies before they can be put 
to actual use. But in the case of certain categories of gene editing, which do not include the insertion of any foreign gene, a gene 
edited organism is indistinguishable from organisms that exist in nature, and therefore has lesser requirements for regulatory 
oversight in certain countries. 
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