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Whol e-genome nucleotide sequencing has revolutionised the genetic, biochemical and
molecular biology research of bacteria and, as for that matter, many higher organisms
alike. The availability of the nucleotide sequence of various species of Lactic Acid
Bacteria (LAB) has enabled looking at these economically very important microbes from
adifferent anglethat is, with abird’s eye view. In addition to isolating mutantsin single
genes and thoroughly examining these using the entire genetic, biochemical and
molecular biology toolbox to understand the functioning of the genes/gene products at the
local level (the place of the gene in the genome or the particular cellular compartment
where the product is active) it is now increasingly more possible to examine the global
conseguences of a mutation: the effects it has on all other genes/ gene products to which
the mutated gene and its product are connected. Also, due to the explosion of genomic
sequences and related data, and the expansion in curated data bases, it is possible to
already quickly get a hint at the possible function of the gene/protein under study through
leads provided by the study of homologues in other (micro-)organisms (comparative
genomics). All of the tools and techniques from the genomics arena can now be applied
to the dissection of LAB. In this overview the emphasis will be on Lactococcus lactis, the
paradigm of the LAB. The genome sequences of strain of the two subspecies of L. lactis,
L. lactis subsp. lactisand L. lactis subsp. cremoris have been determined and a number of
the similarities and differences between the two will be detailed. These genomic
sequences have permitted two important new approaches to be applied to the full
dissection of the working of L. lactis, the analysis of the regulation of expression of all
genes under specific circumstances at a given point in time (transcriptomics) and the
elucidation under those conditions in time and space of the full protein complement of the
organism (proteomics). Examples of research in these areas will be detailed and new
directions with respect to both answering fundamental and more applied questions will be
given. Moreover, the relevance for industry of being able to apply these novel techniques
to the dissection of LAB will be discussed.
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