
overview 
The human microbiota is the community of 
trillions of micro-organisms that live on and in 
the body. It may play a vital role in regulating 
our health and is therefore under intensive 
scientific investigation. Research efforts focus 
on identifying how changes in the microbiota 
might cause diseases such as inflammatory bowel 
disease, diabetes and atherosclerosis, how these 
changes might be prevented or reversed, and 
how we can screen the microbiota to predict 
disease susceptibility.1

THE HUMAN MiCROBIOTA  

What is the microbiota?

The microbiota is the community of micro- 
organisms in a (usually) complex environment  
such as soil and body surfaces. Micro-organisms  
in the human microbiota outnumber human cells  
10:1. They colonise parts of our body such as the 
gastrointestinal tract and skin, share nutrients, 
‘communicate’ by secreting chemicals, and compete 
for living space. Although they make up only 
about 1–3% of our body mass, they are an invisible 
‘ecosystem’ that recent evidence indicates may 
regulate our health.2 

j	 The human microbiota is the 	

community of micro-organisms that 	

live on and in the body.

j	 Changes in the microbiota are linked 	

to diseases such as type II diabetes and 

Crohn’s disease.

j	 The microbiota is currently the subject 	

of intensive medical research.
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Evidence that the microbiota matters for  
human health
Alterations in the composition or function of the microbiota have been 
detected in more than 25 diseases, but the level of evidence presented 
for a causative link between these alterations and the actual development 
of disease ranges from very strong to very weak.3 The strongest links are 
for Crohn’s disease, irritable bowel syndrome and diabetes, and there is 
mounting evidence for links with autoimmune diseases, obesity and  
severe malnutrition.4
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The latest medical research
Scientists study the microbiota using  
high-tech ‘metagenomic’ techniques. 
Robots may be used to extract and sequence 
the ‘microbiome’ (the total microbial 
DNA) in a sample such as a skin swab. 
Powerful computers analyse the resulting 
sequence data to identify and compare the 
micro-organisms present, and to map the 
biochemical traits they confer on the  
human host. 

Over the past 5 years, governments  
across North America, Europe and Asia-
Pacific invested at least US$167 million into 
this kind of work which is often referred 
to as microbiome research or simply, 
‘microbiomics’.5

The output of scientific papers referring to 
the microbiome has multiplied more than 
150 times, from a handful in 2002 to over 
1,000 last year.6 US-based scientists publish 
the largest proportion of reports in the field.7 

Commercial activity

Companies in the ‘microbiome’  
sector include Enterome, Metabiomics 

Corporation, Osel Inc., Second Genome, Seres Health, 
Vedanta Biosciences and ViThera Pharmaceuticals.8 The Paris-
based firm Enterome, supported by €6.5 million in funding  
and with a staff of six, investigates diagnostic markers for 
chronic conditions such as NAFLD (a liver condition) and 
inflammatory bowel diseases.9

Quoted in the scientific journal Nature, the human microbiota 
pioneer David Relman said that diagnostic medical tests may 
be the key practical application to emerge from such research 
in the short term. Diseases in the frame for microbiome-
based diagnostics include type II diabetes, Crohn’s disease 
and ulcerative colitis, according to the same Nature article.10

In the longer term, research on the microbiome may lead to 
the development of personalised medicines, and provide a 
source for bioactive compounds that could be turned into 
antibiotics.11 There are also opportunities for food companies 
to develop personalised nutrition products for particular 
microbiota types, especially in infants and older people 
whose microbiota is in a state of flux.12

Future perspectives and knowledge gaps
The greatest scientific challenge facing microbiota research is ‘cause or consequence’: does the 
altered microbiota detected in a disease sufferer merely represent a symptom, or did the altered 
microbiota cause the disease?

To address this question, large prospective clinical studies conducted over 1–4 years in human 
subjects are highly desirable. For some syndromes such as Crohn’s disease, trials that reverse 
alterations in the microbiota should be performed and assessed for their capacity to alleviate 
symptoms. The molecular mechanisms that underlie microbiota-disease risk need to be fully 
elucidated.

Particular attention should be directed at studying the health consequences of variations in the 
microbiota of infants, the elderly, and ‘at-risk’ adults such as those with incipient diabetes. We 
need a greater understanding of the long-term effect of antibiotics on the microbiota, and how 
diet might be used to modulate the microbiota to promote health.

Details of references cited in this briefing can be found at www.sgm.ac.uk/news/hot_topics/ 
Microbiota-references.pdf
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