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Determination of whole DNA sequences of bacterial genomes

Tomomi Kuwahara

Department of Molecular Bacteriology, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima,
Japan

SUMMARY

Bacteria exhibit unique biological characteristics at species or strain levels, and it has become
possible to understand their diversities by analyzing whole genome sequences. Almost [11]
bacterial genome sequences have so far been published, and determination of the complete
genomes of nearly [TT] bacteria is now in progress. Developments in sequencing technology and
improvements in automated sequencers have contributed to the rapid accumulation of genome
sequence data.

Comparative analysis of bacterial genomes has revealed that there are extensive diversities in
their structures such as linear chromosomes of Borrélia burgdorferi and two chromosomes of the
genus Vibrio. The diversities have been established by a combination of horizontal gene transfer,
gene duplication, deletion, and/or genomic rearrangements during the process of adaptation over a
long period to each environment. These changes in bacterial genomes, especially in pathogenic
bacteria, are related to the occurrence of novel types of infection or multi drug resistance. On the
other hand, genomic analysis of a gut commensal, Bacteroides fragilis, has revealed that this species
dynamically changes the genomic structure within a short period of time by multiple DNA
inversions that create diverse surface antigenicities to evade the host immune system. Thus,
whole genome sequencing provides important information on adaptation strategies of each
bacterium. However, in an environmental ecosystem such as soil, water, and human microflora, a
large number of bacteria interact with each other and comprise a functional unit. Community
genomics, which targets all of the bacterial genome sequences included in a particular
environmental ecosystem, is expected to provide novel insights into microbe microbe and host

microbe interactions.

Key words ; bacterial genomics, whole genome sequencing, adaptation



