Forewaord

Over the past 50 vears, molecular microbiology has provided fundamental contri-
butions not only to the understanding of micrebiclogy as a unique discipline bt
also to the understanding of what makes a living cell. In 1945 Schridinger in his
famous lecture “What is life?" addressed the challenging task of defining the
properties of a necessary (e.g. minimal/required) information-containing system.
More than half a century later, we can state that many aspects of this fundamental
question “What is life?” have been answered, This series ol great discoveries
gtarted with the elucidation of the DNA structure by F. Crick and |. Watson more
than 50 vears ago and was subsequently expanded by the exploration of the hasic
mechanisms of DNA replication and gene expression. These scientific achieve-
ments were complemented and fostered by the development of crucial techni-
gues, such as gene cloning, DNA sequencing and PCR. The discoveries culmi-
nated in an event that will certainly have a fixed position in future text books of
science history: the firet complete elucidation of a genome sequence of a living or-
ganism, Haemophilus influenzae, in 1995, Al the beginning of 2006, the complete
genomes of nearly 300 bacterial specics are available. Knowledge of the complete
genome sequence is an essential prerequisite in order to gain a comprehensive
understanding of the moelecular mechanisms cf life, The genome sequence, how-
ever, only provides the “Bueprint™ of life, not life itself. Now, functional genomics
such as transcriptomics, proteomics, metabolomics and bicinformatics are re-
quired to bring the blueprint of life to the real life of living erganisms. The combi-
nation of the expertise and accumulated knowledge in the traditional disciplines
such as microbiology, biochemistry, molecular genetics and molecular biology
with this panoramic view of the recent “omics technologies” on the cell as an
entity will enable/facilitate a new quality in the understanding of what makes a
cell viable. Because of their low complexity, single-cell bacterial systems such as
Escherichie coli, Bacillus subtilis and others constitute perfect model systems lor
tackling such an ambitious peal as understanding life a5 an entity. The unexpected
finding that, even in the best analyzed model organisms such as Escherichia coli,
one-third of all genes codes for proteins with stll unknewn functions emphasizes
the challenge and indicates that many pages of the “bible of life” arc still ermpty.
There is a comprehensive literature on the entire field of molecular micrabiology,
fram the structure, Aexibility and stability of bacterial genomes to the various facets
of the regulation of gene expression, a field that even in bacteria includes rechan-
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ismms of not only transcriptional initiation but also ansceiptional elongation and ter-
rination and regulation at the posttransceipticnal, translational and posttranslational
level. Ever if the first desceiption of the regulation of a bacterial operon, the lacoper-
on in E coli by Jacob and Monod, was a milestone in the history of microbiology, ho-
nored by the Nobel Price in 1965, we had however to realize that this regulation me-
chanism represents oomly one of hundreds of mechanisms evolved during the three
billict: years that bacteria have populated our planer. For those involved in teaching
students, 17 s difficult to keep up with the pace of the development of all these differ-
ent fields of maolecular microbiology. A textbook covering all these aspects of molecu-
lat microbislogy is equally useful for teachers and students in microbiology at univer.
sities, because thiz very genuine, innovative and essential new field of micrabiclogy
needs more space in the teaching programs for life science students,

Wolfgang Schumann, professor for genetics at the University Bayreuth, accepted
the challenge of writing a textbook om molecular bacteriology, For many years, he
has lectured students of biology and biochemistry on the penetics and moelecalar
biclogy of Tecteria. He is appreciated as an expert in molecular geneties and bacter-
ial gene regulation and his contributions to many ficlds of molecular genetics, ep,
the meckanizms of heat induction in Grame-positive bacteria and the discovery of
the CIRCE element (1o mention enly some ol them), are accepled worldwide.

T have always been impressed by his detailed knowledpe of the scientific liters-
Lure on guite different fields of malecular rT|il,'ru|:iu|ng}'. This is ane reason which
convinced me that Wolfpang Schumann is the right person to ke over this ambi-
tious task. I have already used the chance w read some of the chapters of this book
in preparing my leclures at the University of Greilswald this year. T enjoyed this
reading, very convenicently providing me with an excellent swrvey. Assessing the
recent literature eritically and in detail an essential part of the training of young
students  has been dene in an excellent way, All essential aspects of maolecular
bactericlogy {which might be extended by a simmilar textbools by other experts on
the molecular microbiology of Archaea or eularvotic microorganisms) have been
addressed in a very authentic, comprehensive manner and have been illustrated
by a lot of impressive and useful figures.

This bool: covers the most essential chapters in molecular microbiclogy, start-
ing with the structure of the bacterial cell via the organization of bacterial chrome-
somes o the bacterial cell cyele, followed by chapters on molecular genetics, re-
combination and mutations and their repair. A comprehensive chapter deals with
the various mechanisms of gene regulation, followed by a description of the role
of chaperenes in protein quality confral and protein secretion mechanisms. An ex-
tra chapter on sress genes and their regulation is a reflection of the specific re-
search interests of the author, A final chapter on gene transfer makes the book
complete. | just missed o chapter on the prokaryotic development of bacteria, in-
t;|1:|1|.ing {“111|.n:—:1'mrc—ﬁ:rn1ing Iacteria such as B, subtilis, heterocyst formation in
Anabasnr and the dimorphic life eycle of Cawlohacter crescentus, to mention some.

All i all, this new book offers an actual, corprehensive view of the present
skate ofthe artin the field of melecalar bacteriology. 1t s a very valuable souree of
information nel only for students, but also for scientists who wish to become ac-
guainted with sne of the most exciting fields of current microbiology,
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