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Metagenomics has been defined by Chen and Pachter (2005) as “the application of modern genomics 
techniques to the study of communities of microbial organisms directly in their natural environments, 
bypassing the need for isolation and laboratory cultivation of individual species.” In other words, 
metagenomics is a culture-independent analysis of a mixture of microbial genomes, termed the 
metagenome and extracted from a native ecosystem, by using a DNA sequencing approach. By analysing 
genes coding for small subunit ribosomal RNA (SSU rRNA) or SSU rDNA present in a metagenome, 
we are able to determine the microbiome and microbial diversity in it by comparing the SSU rDNA 
sequences with those in the nucleotide database at GenBank. Hence, metagenomics, which is both a 
research field and a set of research techniques, enables us to assess and identify the genetic diversity 
present in the genetic material from a native sample. For example, we can use metagenomics to unravel 
the complex indigenous microbial community or microbiome present in our mouth, dental plaque, 
phlegm, or gastrointestinal tract, during our normal and diseased states, leading to new insight into 
the role of microbes in human health and disease. Understanding how microbial community structure 
affects health and disease may contribute to better diagnosis, treatment, and prevention of disease.
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Besides enabling us to assess and identify the microbiome and microbial diversity present in a me-
tagenome extracted from a native sample, metagenomics is also a powerful tool that enables us to 
directly access or clone all functional genes in the microbial community from the native sample, 
which may comprise novel unculturable and underrepresented culturable microbes. These genes may 
encode products of biotechnological significance, e.g., new enzymes that degrade waste products or 
environmental pollutants and new enzymes that lead to the production of new antibiotics or vitamins. 
They may also encode products of medical importance, e.g., virulence-associated characteristics of 
various organisms, or products that perform the multitude of diverse metabolic pathways of microbes. 
We will review and discuss the processes involved in isolating and identifying various metabolic genes 
of both culturable and unculturable microbes in metagenomes extracted from microbial communities 
present in a myriad of ecosystems.
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