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ABSTRACT 

Over several decades, researchers exploited screen and selection to 

improve crop varieties for higher yield, better nutrient and water use efficiency, 

etc. However, with the increase in population and due to negative consequences 

of the green revolution on plants and soils, it is not easy to further enhance crop 

productivity. Genome editing is a new technique where one can modify the 

function of a gene by modifying, deleting and introducing the DNA sequence of 

a plant or living organism. The different genome editing tools include ZFN, 

TALENS and CRISPR/Cas. These site-specific nucleases make nicks in the DNA, 

which will be repaired by the cells' innate repair mechanism, resulting in 

mutations.  

INTRODUCTION 

The green revolution brings a big gift from researchers to humanity, satisfying the need for food for 

a large population. The varieties were high-yielding and highly nutrient-responsive in nature. The 

technological expansion also paved the way to achieve higher yields. However, over the year, these 

interventions also showed some negative consequences. The soil fertility started declining, the nutrient 

responsiveness also started decreasing, disease and pest incidence increased, and again climate change 

made things more difficult. 

A LOOK INTO THE HISTORY OF CRISPR-BASED GENOME EDITING 

If we look back, the first step for today’s scientific achievement (CRISPR-based genome editing) 

for mankind was started in 1987. CRISPR-Cas system is an acquired immune system in prokaryotic 

organisms, was finally proven through scientific experiments in 2007, with the help of a lactic acid 

bacterium, S. thermophilus. (Barrangou et al., 2007). The first genome editing technique through CRISPR-

Cas9 was developed in 2012 with the help of Streptococcus pyogenes. Finally, in the early time of 2013, 

scientists were able to engineer/edit mammalian cells using CRISPR-cas9 technology.  

WHY CRISPR-BASED GENOME EDITING? 
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Because of its high efficiency, low cost and high specificity, CRISPR-Cas9 technology received 

more popularity in the market of genome editing technology, the trend has changed toward CRISPR-Cas9-

based genome editing technology from previous other genome editing tools, and today it is widely accepted. 

 

WHAT ARE SDN1, SDN2 AND SDN3 MUTATIONS? 

Genome editing leads to three categories of mutations known as SDN1, SDN2 and SDN3. In the 

first category of SDN1 mutation, the edited plant will be free from foreign DNA because when double-

stranded nicks are produced in the cell, the natural repair mechanism by homologous end joining happens, 

leading to gene function modification. These changes are similar to those natural mutations occurring in 

plants. In SDN2 mutations, an exogenously supplied DNA fragment facilitates repair with the desired 

mutation to be incorporated into the target DNA. Based on homology, the pairing will result in desired 

mutations. This type of mutation is also considered natural. The third category of SDN3 mutation falls 

under transgenics as it facilitates the introduction of foreign genes. 

CONCLUSION 

Genetic engineering technology and transgenic plants have immense potential to solve major 

problems in Agriculture. However, public concerns about various aspects of transgenic plants impede crop 

improvement programmes.  Until now, many of the developed transgenic plants are not commercially 

released for cultivation due to strict guidelines. Hence the new rule by  GoI, which exempts SDN1 and 

SDN2 genome-edited plants from regulatory rules by considering them transgene-free, is a relief for 

biotechnologists across India. The genome editing approach can lead to the development of transgene-free 

plants in 2–3 years compared with the conventional transgenic approach. Genome editing technology can 

solve many of the problems faced by Indian agriculture. In many countries, genome-edited crops are 
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considered as non-GMOs. Gamma-aminobutyric acid tomato, high oleic acid canola and soybean etc. are 

some of the genome-edited crops in the global market.  
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