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Minireview
The complete genome sequence of Vibrio cholerae: a tale of two
chromosomes and of two lifestyles
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Abstract

Vibrio cholerae O1 has figured prominently in the history of infectious diseases as a cause of periodic
global epidemics, an affliction of refugees in areas of social strife and as the disease first subjected to
modern epidemiological analysis during the classic investigations of John Snow in mid-19th century
London [1]. Thus, publication of the entire genome sequence of V. cholerae O1 (biotype El Tor) in
Nature [2] by a consortium of investigators from The Institute for Genomic Research, the University
of Maryland and Harvard Medical School is properly regarded as an historic event that will trigger a
paradigm shift in the study of this organism.
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Figure 1
The environmental life cycle of Vibrio cholerae O1. 
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Box 1
A microarray is a surface that contains representations of each open reading frame (ORF) of a sequenced and annotated
genome. Of the several available formats, the most commonly used in academic labs (developed by Patrick Brown and
colleagues at Stanford University) consists of a microscope slide whose surface displays a matrix of printed spots, each
spot containing a PCR-derived amplicon that corresponds to all or part of an ORF of the sequenced genome. Thus, each
ORF of the genome is represented on the array as a separate spot, its location designated by its matrix coordinates.

One principal innovation in gene-expression profiling involved the introduction of two-color hybridization. This method
employs two populations of cDNAs that have been differentially labeled with two different fluorochromes – the cDNAs
usually having been derived from RNA prepared from the same organism cultivated under or exposed to, two contrast-
ing conditions. Equal masses of the two differentially labeled populations of cDNAs are combined, applied to the array
surface and allowed to hybridize to the corresponding ORF-specific targets. The array is then
scanned and the intensity of each label for each ORF-specific spot is quantitated. These values
are compared, yielding ratios that serve as a measure of the relative expression levels of each
ORF for the two tested conditions.

Other microarray systems and methods, such as those developed by Affymetrix, really differ only
in detail (for example, the oligonucleotides representing each ORF are synthesized in situ on the
solid support, rather than being spotted onto glass slides or nylon membranes), but the underly-
ing principles of experimental design remain the same.
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