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This volume represents the SGM symposium
held in Leeds in September 1999 on the topic of
molecular transport in prokaryotic and
eukaryotic microbes.

The introductory chapter by Broome-Smith & Mitsopoulos is
an overview of fundamental problems in microbial transport
and sets the scene for the rest of the volume. Cursory
discussion of at least one of several topics missing from the
individual chapters, e.g. Type I protein secretion, is included.

The chapter by Lewis summarizes the physiological
importance of multidrug efflux systems. All organisms have
such pumps (MDRs) and multiple pumps can co-exist in the
same cell. Lewis raises the key question of the mechanism
of substrate recognition, though with little hope of finding a
solution in the near future. Nevertheless, better knowledge
of MDR pumps might lead to insights into virulence
mechanisms and to identification of inhibitory antimicrobials.

Poolman reviews the regulation of solute transport in 
bacteria, treating us to the bioenergetics of transport and
regulation of solute transport via internal pH, accessory 
proteins and phosphorylation. The rôle of osmoregulation, in
uptake and excretion, is also discussed.

The chapter on arsenic transporters (from E. coli to man) by
Barry Rosen, although equally lucid, does not capture the
impact of the stylish colour presentation at the meeting. He
covers the evolution of transport processes associated with
resistance to arsenicals and antimonials and shows that
these processes were ‘reinvented’ several times in evolution. 

Alain Filloux summarizes Type II protein secretion. He
discusses distribution of the Type II apparatus in various
bacteria and the evolutionary connections between Type IV
pilus assembly systems and ‘pseudopilin’ components of the
Type II pathway. Recent progress has been made in defining
the nature of the outer-membrane ‘pore’ made by the
‘secretins’ of the Type II system. The mechanisms involved in
gating the secretin pore remain mysterious.

Outer-membrane secretins also appear in the Type III
secretion pathway. Anderson et al. discuss the rôle of this
pathway in the pathogen Yersinia. The Type III plasmid-
encoded system is involved in targeting virulence factors
directly into the cytosol of recipient animal cells, perhaps
akin to a miniature hypodermic syringe. Again, evolutionary
arguments reveal interesting common features between
assembly of part of the Type III machinery and the process of
flagellum construction.

Soto & Hultgren review bacterial adhesin assembly,
concentrating on P pili (on uropathogenic E. coli strains) and
Type I pili (virulence determinants on the surface of several
enteric bacteria). The fascinating theme linking these pili is
the use of molecular chaperones and ‘ushers’ and the
control processes in which they act during pilus assembly. 

Sanford Lacks summarizes knowledge about
transformation in a thorough review of the key issues
involved – attachment, DNA degradation, single-strand
entry, energetic requirements and recombination and
restriction. The regulation of competence via small
molecules and the induction of competence genes is also
reviewed. There are echoes of the Type II secretion system in
this story, reiterating the notion of common themes in the
evolution of transport systems.

Valent et al. present a historical perspective on the E. coli
equivalent of the signal recognition particle (SRP), including
elucidation of FtsY and Ffh functions. Here is an example
where research in mammalian systems led to a fundamental
discovery about protein translocation mechanisms years
before a similar bacterial system was found, highlighting the
need for microbiologists to be aware of biological processes
in higher organisms, since similar processes are often found
in prokaryotes. Indeed, later chapters reinforce this idea.

Young et al. discuss protein translocation into the
endoplasmic reticulum. Many of the studies discussed are
on yeast and have exploited genetics in a powerful
dissection of the targeting machinery (the translocon),
coupled with reconstitution assays. The authors highlight
the impressive progress made in this field over the past
decade, though many questions still require answers.

Lopez-Huertas & Baker provide a thorough chapter on
peroxisome biogenesis. Initially historical, this review covers
peroxisomal targeting signals, bioenergetic requirements
and the nature of the import machinery. A characteristic of
this system is that folded proteins and oligomeric species
can be imported. This notion of membrane translocation via
folded proteins is now no longer considered bizarre with the
accumulation of data on membrane translocation of various
fully folded proteins in eukaryotic and prokaryotic systems. 

Robinson et al. present a chapter on transport of 
proteins into and across the thylakoid membrane, neatly
summarizing the field. Examples are given of the various
pathways taken by different proteins, including a discussion
of the ∆pH-driven pathway for folded proteins and the
corresponding process, recently discovered in bacteria. The
chapter concludes with some interesting points about the
relative merits and difficulties of studying protein translocation
mechanisms in bacteria and higher organisms – a multivariate
approach might be the best way forward in future.

The book ends with a stimulating chapter from Saier &
Tseng on the evolutionary origins of transport systems, with
several surprises about the likely evolutionary origin and
frequency of ‘genesis’ of permease families, topological
constraints operating in membrane transporters, and mosaic
and modular construction. This topic – how it all started, how
it may have evolved and how it may evolve in future – is a
fitting terminal chapter to the symposium volume.

Typographical errors are very rare, though there is the
occasional error of fact. Yes, there are several important
topics missing. However, this is a large and important
research field and it would be impossible to cover it
comprehensively without a week-long symposium and an
associated volume three or four times the size of this one.

Overall, this volume is a useful contribution to the literature
on microbial transport and could serve as a fast-track into
the topic for the non-cognoscenti. Common themes emerge
strongly in this book. One is the need to understand
molecular recognition in transport systems. Another is that
prokaryotic and eukaryotic systems use similar mechanisms
in the limited selection of transport processes that we
currently understand. It’s really the old story – when
evolution gets a good idea it disseminates it widely.

● Professor George Salmond, SGM Council
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