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The human gastrointestinal tract us colonised by a myriad of microbial organisms termed the
microbiota, comprising at least 10" microbes of over a 1000 species, dominated by anaerobic
types (Zoetendal et al. 2006). The digestive tract offers a relatively non-hostile environment
and supply of nutrients that is produced and consumed by the host. The microbiota contribute
to diverse processes including roles in host nutrition, intestinal epithelial development and
activity, educates the immune system, maintains the integrity of the mucosal barrier, and
contributes to drug/xenobiotic metabolism amongst other functions (Backhed et al. 2004).
Consumers are increasingly aware that diet and health are linked which stimulates innovative
development of novel products by the food industry, including functional foods such as
probiotics. During the last few years novel benefits of adding specific lactic acid bacteria (LAB)
probiotic strains to our food are being discovered (Saxelin et al. 2005). This is not so
surprising considering we have co-evolved together with our intestinal microbes over millions
of years, and the microbiota have been programmed to manipulate networks of genes (Rawls
et al. 2004). While the lactic acid bacteria and bifidobacteria (LAB&B) have been scientifically
important for over a century, the LAB&B that are currently marketed as probiotics have
become a valuable and rapidly expanding sector of the food market, leading functional foods
in many countries. The human gastro-intestinal tract with its various compartments and
complex microbiota is the target of the probiotic containing functional foods. Today culture
independent approaches, such as PCR-denaturing gradient gel electrophoresis (DGGE) using
16S rRNA primers and fluorescent in situ hybridisation using 16S rRNA probes, have been
established for monitoring and identifying the microbiota groups within complex ecosystems,
especially for lactobacilli and bifidobacteria populations (Vaughan et al. 2005). The rising
number of genome sequences and application of molecular technologies such as high
throughput functional genomics, is already revealing and providing novel options to explore
the environmental flexibility and adaptability of the LAB to the digestive tract (de Vries, 2006).
In the absence of complete genome sequences, smart man arrays based on clone libraries of
genomic DNA are also being used to study the community transcriptomes of commensal
bifidobacteria from the human intestinal faecal ecosystem (Klaassens et al. 2005). Application
of these molecular tools to gain insight in LAB&B-host interactions will be presented.
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