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ABOUT THE STUDY
The human body is home to trillions of microorganisms, 
including bacteria, viruses, fungi, and archaea, collectively known 
as the microbiome. These microorganisms play a crucial role in 
maintaining our health, from helping to digest food to training 
our immune system to fight off infections. Recent advances in 
DNA sequencing technology have enabled scientists to study the 
composition and function of the microbiome in unprecedented 
detail, leading to a growing appreciation of its importance in 
human health and disease.

Composition of the microbiome

The composition of the microbiome varies widely between 
individuals and even between different parts of the body. For 
example, the gut microbiome is dominated by bacteria, with 
more than 1000 different species identified to date. These 
bacteria play important roles in breaking down dietary fibres, 
producing vitamins and other metabolites, and interacting with 
the immune system. In contrast, the skin microbiome is more 
diverse, with a mixture of bacteria, fungi, and viruses that help to 
protect against pathogens and maintain skin health.

Factors that influence the microbiome

The composition of the microbiome is influenced by a variety of 
factors, including genetics, diet, age, environment, and antibiotic 
use. For example, studies have shown that certain genetic 
variations can affect the abundance and diversity of specific 
bacteria in the gut, while dietary changes can rapidly alter the 
composition of the microbiome. Age is also an important factor, 
with the microbiome of infants and elderly individuals differing 
significantly from that of young adults. Environmental factors 
such as exposure to pollutants and temperature can also affect 
the microbiome.

Health effects of the microbiome

The microbiome has been implicated in a wide range of health 
conditions, including inflammatory bowel disease, obesity, type 2 
diabetes, and even mental health disorders such as depression 
and anxiety. For example, studies have shown that the composition

of the gut microbiome differs between individuals with and 
without inflammatory bowel disease, suggesting that alterations 
in the microbiome may contribute to the development of the 
disease. Similarly, alterations in the gut microbiome have been 
linked to obesity and type 2 diabetes, possibly through effects on 
metabolism and inflammation. The microbiome also plays an 
important role in protecting against infectious diseases. For 
example, the vaginal microbiome helps to prevent infections by 
maintaining an acidic environment that is hostile to pathogens. 
Similarly, the gut microbiome helps to prevent colonization by 
harmful bacteria by competing for nutrients and producing 
antimicrobial compounds.

Therapeutic interventions targeting the microbiome

Given the importance of the microbiome in human health, there 
is growing interest in developing therapeutic interventions that 
target the microbiome. One approach is to use probiotics, which 
are live microorganisms that can confer health benefits when 
consumed in adequate amounts. Probiotics have been studied for 
a variety of health conditions, including diarrhoea, irritable 
bowel syndrome, and even depression, with mixed results. 
Another approach is to use prebiotics, which are non-digestible 
food ingredients that promote the growth of beneficial bacteria 
in the gut. Prebiotics can be found in a variety of foods, 
including onions, garlic, and asparagus, and may have potential 
in improving gut health and preventing disease. Faecal 
Microbiota Transplantation (FMT) is another emerging therapy 
that involves transferring faecal material from a healthy donor 
into the gut of a patient with a disease such as Clostridium 
difficile infection or inflammatory bowel disease. FMT has been 
shown to be highly effective in treating recurrent Clostridium 
difficile infection, and is being investigated for a range of other 
conditions.

Challenges and future directions

Despite the promise of microbiome research, there are also many 
challenges that must be addressed. One of the biggest challenges 
is to understand the complex interactions between different 
members of the microbiome and the host, as well as the 
environmental factors that shape the microbiome.
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