Preface

Many bacteria and higher eukaryotes live in harmony in a symbiotic relation-
ship that benefits one or both of the partners. Indeed, we are colonised by
bacterial cells which outnumber our own cells ten to one. This amicable bac-
terial lifestyle contrasts with a pathogenic one, in which the bacterium causes
damage to its host. This is a potentially dangerous strategy for a bacterium,
because the provoked host is capable of fighting back. A pathogenic lifestyle
offers short-term gain. By outcompeting other bacteria within its host, the
bacterium can achieve local dominance and, by more widespread colonisa-
tion, expand its territory more globally, However, evolution has to balance
these advantages against the possibility that the bacterium is eliminated, The
latter could occur if the bacterium is too weak to prevent its destruction by
the strong host defences it has incited or if its potent virulence wipes out the
host and, thus, its source of food.

As pathogenicity appears to be such a risky business, it may be an abnor-
mal condition. Evidence to support this view comes from several lines, First,
many of the genes involved in virulence appear to be relatively new — that
is, new to the organism made pathogenic by their presence. These genes are
frequently found on mobile genetic elements such as plasmids, phage, and
pathogenicity islands that have recently been acquired by the organism. Sec-
ondly, it is thought that many severe diseases begin with ferocious virulence
which later abates — mainly as a result of reduced pathogenicity - thereby
sugpgesting that pathogenicity is not such a good strategy after all.

Several types of genes lead to pathogenicity. Bacterial adhesion, the topic
of the first book in this series, is the first step a pathogen has to take. However,
by itself adhesion does not promote disease: commensal bacteria adhere
without causing tissue damage. The main route to bacterial disease is driven
by bacterial toxins that specifically attack host cell function. Those toxins
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that act inside cells fall into two groups: the classical multidomain toxins
and toxins that bacteria inject directly into cells. The latter are also called
effector proteins. In each case, these toxins modify important cell functions,
Because signalling mechanisms and the regulation of the cell cycle are key to
a cell's continued existence, it is not surprising that these components have
been targeted by toxins. Equally, it is not surprising that pertu rlation of these
cellular systems frequently leads to aberrant regulation of cell growth.

This book describes toxins that interfere with the regulation of cell
growth. Our perspective concerns not just the toxin, but also the cell and the
whole organism. Several of the chapters describe the molecular interactions
of toxins with their host target, whereas for other toxins these mechanisms
are not yet clear, We have also included bacteria for which the precise effects
on cell growth have not yet been ascribed to toxin action, on the premise
that toxins are likely to be responsible. The relationship between the bacterial
perturbation of cell growth and cancer is examined specifically for Helicobac-
ter pylori, where various molecular mechanisms have been suggested and,
generally, where the evidence is still at the epidemiological stage.

We hope that the reader will gain an understanding of these potent
molecules and appreciate how their study not only illuminates infectious
disease but also opens doors into exciting aspects of cell biology.



