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Microbial assemblages colonizing the gastrointestinal
(GI) tract are collectively referred to as the intestinal
“microflora” or “microbiota.” Members of this gut micro-
biota play a key role in maintaining human health by
contributing to immune system maturation' providing
nutritional advantages to the host and promoting GI
mucosal membrane integrity and function.?

The bacterial population of human intestinal micro-
biota comprises up to 2,000 different species.®> Human
intestinal microbiota diversity has been thoroughly
characterized by sequencing 13,335 prokaryotic ribo-
somal RNA genes from the stool and mucosal sites of
three individuals* and, more recently, by sequencing
18,348 fecal bacterial 16S rTRNA genes collected from 14
unrelated adults.’ These studies revealed the presence of
up to 400 bacterial phylotypes, among which 80% repre-
sented rRNA sequences from as-yet-uncultured or novel
bacteria. The composition of gut microbiota between
individuals often shares similar high-level phylogenetic
relationships® although each individual harbors specific
gut microbiota at the species and/or strain level.”

The use of germ-free animals has clearly demon-
strated the beneficial role of gut microbiota in maintain-
ing homeostasis. The positive effect of the intestinal
microbiota on the host is directly dependent on its quali-
tative and quantitative composition. An imbalance in
gut microbiota has been associated with several chronic
Gl disorders, including irritable bowel syndrome (IBS),®
inflammatory bowel disease (IBD) and colorectal cancer
(CRC). Emerging evidence suggests a possible role of gut
microbiota in IBS pathogenesis.” The evidence in support
is the existence of a post-infectious variant of IBS. Further
the beneficial effects conferred by specific antibiotics or
probiotics in IBS also supports possible role of bacteria in
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one of the variants of IBS."” According to many of these
studies, the gut microbial community is significantly
altered in IBS. However, whether such changes are causal,
consequential, or merely the result of constipation and
diarrhea remains unclear.

Numerous studies have revealed alterations in the
gut microbiota composition of patients with IBD. Dick-
severd et al'! recently characterized the gut microbiota
of 10 monozygotic twin pairs with Crohn’s disease (CD)
and 8 healthy twin pairs. The microbial populations
from the healthy twins were highly similar, while the
populations differed between twins with CD. Decreased
bacterial diversity was observed in the patients with CD
compared to the healthy individuals; this decrease was
partially explained by changes in the Bacteroides com-
munity representatives. More specifically, the patients
with CD had microbiota profiles that were characterized
by decreased B. uniformis abundance but increased B.
avotus and B. vulgatus abundance as compared to those
of healthy individuals."! Interestingly, Franck and collabo-
rators also identified members of the Bacteroides genus
as potential biomarkers predicting disease predisposition
and severity.'?

The gut microbiota composition seems to modulate
the risk of CRC development. In fact, the presence of
B. vulgatus, B. stercoris, and Clostridia spp. has been
directly linked to a high risk of CRC in humans.?

The exact microbial interactions within the human
gut are complicated and remain poorly understood.
However, alterations in gut microbiota composition due
to various environmental factors may act as a trigger for
conditions such as IBS, IBD, or CRC,!? just as microbiota
alterations in various tissues may increase an individual’s
susceptibility to other diseases. For example, micro-
bial gene function alterations, such as an increase in
methanogenesis pathway activity due to the presence of
Methanobrevibacter, may predispose patients to certain
intestinal diseases.

Further insight in these complex processes has been
provided by metagenomic studies. Metagenomics is a
molecular method of culture-independent microbiology,
in which genetic material recovered directly from envi-
ronmental samples is studied. It has emerged as one of
the most robust sequence-driven approaches for studying
the composition and the genetic potential of the mucosal
gut microbiota. Metagenomics analysis has begun to
demonstrate the breadth of the functional and metabolic
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potential of microbes. It has been used to demonstrate
significant metabolic discrepancies between diseased and
healthy individuals. Although the intestinal microbiota
in individuals reflects great variations amongst people
according to their age, geographic origin, state of heath,
and variations in diet, it tends to remain stable over long
periods.

To conclude gut microbes play a very important role
beyond infection, and metagenomics may help to under-
stand pathogenesis, and treatment of various chronic GI
disorders in near future.
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