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umans have long sought and applied scientific knowledge to improve their lot in life. 

From crop breeding and livestock raising to modern health care, biology supports the 

possibility of humans using far greater levels of biosphere control, including the environment, 

other living things they share with them and their bodies. Contemporary molecular biology 

provides a powerful set of tools that form the basis of a range of technologies in various 

fields such as medicine, agriculture, industrial production, and environmental management. 

We will refer to it as 'genome sequencing' the practice of making targeted interventions at the 

level of DNA or RNA activity, in order to deliberately alter the structural or functional 

characteristics of biological organizations. These include complex organisms, such as humans 

and animals, tissues and cells in the culture, and plants, viruses and bacteria. The 

characteristics of many species, from the colour or number of flowers in flowering plants, to 

other features of disease in animals and plants, can be altered, although the degree, and ease 

with which it is performed, such modifications are highly variable. 

Gene Editing 
Genetic engineering uses proteins, called enzymes, to cut down the target areas of DNA 

within the genome. Cells repair these cuts but if no repair instructions are given, the repair 

process can make mistakes, leading to DNA sequencing mutations. If some DNA repair 

information is provided, however, the cell will use this to repair the cut as instructed. The use 

of this technique provides an opportunity for researchers to modify the genome, by providing 

correction information that is slightly different from what it was before. 

What is the new technology for genetic engineering? 

A new genetic engineering technology designed to do this by ZFNs and TALENs and 

CRISPRs, ZFNs (Zinc-finger nucleases) are used as the enzyme to break down the bacterial 

DNA of a protein called 'zinc fingers' ', customized to see a specific part of DNA. In 2005, 

this technology began to be used to process DNA in human cells. 
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Figure 1. Each Zinc Finger Nuclease (ZFN) consists of two active domains: a.) A 

DNAbinding domain composed of a series of two finger modules, each recognizing a unique 

hexamer sequence (6 bp) of DNA. Two finger modules are put together to form Zinc 

Fingerprint Protein, each with ≥ 24 bp special properties. b.) The DNA-cleaving domain 

formed by the nuclease domain of Fok I. When DNA-binding domains and DNA-cleaving 

are combined, a highly speculative pair of 'genomic scales' is created. 

Targeted apps 

 Functional Genomics / Target Verification: The creation of gene gene mutations and the 

complete unmodified gene expression in RNAi 

 In cell-based experiments: The creation of intrinsic cell lines with developers, integrated 

tags or journalists linked to endless genes 

 In Cell Line Optimization: The formation of cell lines that produce high yields of protein 

or antibodies 

TALEN (Transcription activator-like effector nucleases) also use DNA-binding enzyme 

mixed with bacterial proteins to target DNA sites, in the same way as zinc finger proteins. 

TALENs can be designed with long DNA detection phases, and as a result have often 

unintentional low cut-off sites on target, which may occur when the genes have the same or 

similar similarity to the target site. 

 
Figure 2. Workflow of your favorite Genetic Generation (YFG) genetic mutation using 

TALEN technology. The target sequence is identified, the corresponding TALEN sequences 

are engineered and plasma. Plasmid is inserted into a target cell where it is translated to 

produce an active TALEN, which enters the nucleus and binds and separates the target 

sequence. 

Targeted apps 

 Arrange genomes by installing double-strand breaks (DSB) for corrective measures 

 Non-homologous end join (NHEJ) reconnects DNA. 

 Chromosomal reorganization. 

 DNA can be inserted into the genome by NHEJ where there are DNA fragments with 

double strands. 

 Homologically targeted modification may also introduce external DNA to the DSB as 

sequences with double-stranded strands are used as template for repair enzymes. 



Williams and Tetarwal Agri Articles, 02(03): 217-219 (MAY-JUNE, 2022)     

Agri Articles ISSN: 2582-9882 Page 219 

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats), antibodies that detect 

the DNA of an invading virus and break it down, rendering the invading DNA virus invalid. 

It is a type of immune system. CRISPR, unlike ZFNs and TALENs allows multiple DNA 

sites to be synthesized simultaneously and easily. And the most affordable and organized 

genome planning technology. Although more accurate than previous genetic engineering 

technologies, there may still be unintended consequences, although this is evident and new 

research is rapidly improving the accuracy of technology. 

Targeted apps 

 Clustered regulatory interspaced short palindromic duplicate (CRISPR) associated with 9 

(Cas9) bacterial endonuclease and a short RNA (gRNA) guide to direct the Cas9 protein 

to the genomic area of interest. 

 Targeted function is 50% in human cells. 

 The Cas9 system is reported to be up to 70% effective for zebrafish and plants. 

 2–5% of pluripotent stem cells. 

 The most widely used genetic modification method is the T7 Endonuclease A genetic 

modification assay. 

Conclusion 
The rapid development and upgrade of genome editing tools gives researchers three options 

with good test traits as diverse as genetic screens that go a long way in correcting pathogenic 

mutations in human cells found in the iPSC. ZFNs, TALENs, and CRISPRs can produce site-

specific DSBs with varying degrees of precision and efficiency. Early use of these systems 

presented significant new opportunities and allowed for the development of models for 

biodiversity models. With each passing moment, technology has advanced, and the 

possibilities for research and treatment of human diseases by genetic engineering have never 

improved. 


