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Bifidobacteria are among the first colonizers of the gastrointestinal tract after birth and represent one of the dominant groups of normal human gastrointestinal microbiota. Beneficial effects on the host have been attributed to certain strains of bifidobacteria and some of these strains are marketed as probiotics.
Autoinducer-2 (AI-2) molecules are one class of signalling molecules involved in gene regulation dependent on population density in a mechanism commonly referred to as quorum sensing (QS). All publically available genome sequences of bifidobacteria harbour putative luxS genes. The luxS genes of three bifidobacterial strains were successfully expressed in AI-2-negative Escherichia coli DH5α. Supernatants of these recombinant E. coli strains contained significant AI-2 activity. Homologous overexpression of luxS in Bifidobacterium longum NCC2705 increased AI-2 levels in the supernatant. Furthermore, over-expression of luxS or supplementation with AI-2-containing supernatants enhanced biofilm formation of B. longum NCC2705.
Thus, AI-2-dependent biofilm formation, e.g. on food particles or host-derived mucus, could be an important mechanism for early colonization of the host by commensal strains or persistence for prolonged periods by probiotic strains.
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