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NGS technology
Next Generation DNA Sequencing (NGS) technology is a technique that  
improves the fundamental understanding of Big Science by determining the 
complete genetic composition of an organism's DNA sequences. The techno-
logy has had an influential impact on the fields of genomics, medicine and 
biology. 

The NGS method fragments DNA samples into many small pieces that are 
fixed on the surface of a chip and amplified locally. Each fragment is decoded 
base by base on the chip by adding fluorescently coloured nucleotides with 
the help of an enzyme. With the help of a fluorescence detector, it is possible 
to identify the colour-coded nucleotides inserted at each chip position. This 
cycle is repeated hundreds of times so that it is ultimately possible to correctly 
determine the DNA sequence of each individual fragment. 

The data resulting from the sequencing of the individual fragments is  
analysed and evaluated by sophisticated software. The complete DNA  
sequence can then be assembled from the evaluation of the individual frag-
ment sequences. 

The greatest advantage of NGS technology is that billions of fragments can 
be sequenced in parallel, yet the process is fast, highly accurate and cost- 
effective. The technology represents a novel approach to understanding the 
genetic code in all living organisms. 

Also during the pandemic, NGS was an effective tool to study and identify 
new corona strains and pathogens. The collection of these data has contri-
buted to the development of several vaccines and will continue to play an 
important role in the development of new vaccines against new viral strains 
in the future. 

The technology also makes a major scientific contribution, because the data 
collected in the context of personal factors can be used to draw conclusions 
about immune responses. This information provides important answers as to 
why some people react much more drastically and life-threateningly to the 
virus than others. Based on the data collected from the studies, the risk of 
people developing above-average inflammatory responses that cause already 
known Covid-19 symptoms can then be reduced. 
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tion.  

◊	 Advantages:  
Fast, accurate and cost-ef-
fective high-throughput 
genome sequencing 
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Prof. Dr. Shankar  
Balasubramanian &  
Prof. Dr. David Klenerman

 
Impact of NGS on healthcare & diagnostics: 

◊ Defining risk genes for patients with a rare disease

◊ Defining new drug targets for innovative therapies in common diseases in defined patient populations

◊ Standard analytical procedures in cancer for defining individualized therapeutic treatments

◊ Improving the fundamental understanding of the genetic basis of many cancers

◊ Use in clinical tests for early detection and diagnosis of tumors and blood samples  
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