Preface
In all organisms, correct development, growth and function depends on the
precise and exquisite control of the expression of the many thousands of genes
comprising their genomes. The human genome is now estimated to contain
around 30000–40000 genes and even the ‘simple’ bacterium, Escherichia coli, is
encoded in about 4300 genes. Thanks to the heroic efforts of the Human
Genome Project and other recent sequencing tours de force we now know the
complete sequences of nearly all the genes of many different prokaryotic and
eukaryotic organisms. However, it is not immediately apparent from these
gene sequences how expression is regulated during development and in
response to changes in the environment. Elucidating the mechanisms that control the processes leading to protein synthesis in the correct cell, at the precise
time and in response to appropriate signals remains a major challenge in this
‘post-genomic’ era. The answers will not only be relevant to our understanding of the basic processes of gene expression, but will also be of immense practical importance in the application of gene therapy in medicine and the development of novel organisms for agriculture, for example.
The authors of the essays in this volume, all internationally recognized
experts in their fields, have addressed many topical questions in gene regulation. The volume starts with a reiteration by Mark Ptashne and Alex Gann of a
unifying hypothesis of transcriptional regulation by specific ‘locators’ or signals, frequently proteins (transcription factors), on the DNA which assist in
the location of RNA polymerase(s) to the sites where transcription is to be initiated. More detailed descriptions of the process of transcription initiation and
of the proteins that regulate it are given in the subsequent essays by Georgina
Lloyd, Paolo Landini and Steve Busby and by Grace Gill. In recent years it has
become clear that chromatin plays a fundamental and dynamic role in gene
regulation and that alterations in chromatin structure can equip cells with a
heritable ‘memory’ of the control state of particular genes. Hence, in his essay,
Alan Wolffe discusses the roles of nucleosome structure and histone modification in the control of transcription, and Richard Meehan and Irina Stancheva
provide an excellent illustration of the effects of the methylation state of DNA
on gene transcription. Gene expression is a dynamic process that must be regulated in accordance with the needs of the organism in a constantly changing
environment and according to the proliferative state of the cell. Melanie Lee
and Stephen Goodbourn describe the mechanisms by which extracellular signals are transmitted to the nucleus, resulting in altered gene transcription, and
Nick La Thangue and his colleagues review how transcriptional activity is cou-
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pled to progression through the cell cycle. Although the regulation of transcription is generally the most significant step in modulating the expression of
a gene, control of protein synthesis can also occur at subsequent post-transcriptional stages, including RNA processing and mRNA translation. In this
area, Chris Proud provides us with an overview of translational processes that
regulate gene expression. Many of the areas highlighted in these earlier essays
are touched on by Martyn Link and David Harrison when they describe the
cellular decision-making processes that come into play once the cell’s DNA
has been damaged. Thus extracellular and intracellular signals, post-translational control mechanisms and the proliferative state of the cells are all crucial
factors in the cell’s decision to proliferate or to undergo programmed cell
death. The volume ends with a provocative look to the future by Nick Hastie.
He highlights some of the exciting recent developments in gene regulation and
points to the areas where dramatic progress in our understanding can be anticipated, generating much future excitement.
We thank all the contributors for their thought-provoking essays and for
addressing the brief we gave them in such exciting ways. We are sure this volume will enable senior undergraduate and junior postgraduate students to
appreciate the amazing subtlety and diversity of gene regulatory mechanisms
and will hopefully encourage them to participate in the challenging research
work that lies ahead in the Third Millennium.
Thanks are also due to our production editor, Sophie Dilley, and her colleagues at Portland Press for the high quality of the volume.
Karen Chapman (Edinburgh)
Steve Higgins (Leeds)
April 2001
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Apaf
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ATF
BAF
BH domain
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CBP
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CREB
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Dnmt
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dsRNA
4E-BP
eEF
eIF
ER
ERK
FADD
GEF
Grb2
GSK
GTF
HDAC
HNF
Inr
IP3
IRE
IRF
IB
JAK
JNK
MAPK
MAPKK

apoptotic protease-activating factor
adenomatous polyposis coli
activating transcription factor
BRG1-associated factor
Bcl-2 homology domain
Brahma-related gene
catabolite gene activator protein
CREB-binding protein
cell division cycle
cyclin-dependent kinase
cAMP-response-element-binding protein
cAMP receptor protein
C-terminal domain of RNA polymerase 
subunit
diacylglycerol
DNA methyltransferase
downstream promoter element
double-stranded RNA
eIF4E-binding protein
eukaryotic elongation factor
eukaryotic initiation factor
endoplasmic reticulum
extracellular signal-related protein kinase
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GDP/GTP exchange factor
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general transcription factor
histone deacetylase
hepatocyte nuclear factor
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interferon regulatory factor
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Janus kinase
c-Jun N-terminal kinase
mitogen-activated protein kinase
MAPK kinase
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signal transduction and activator of transcription
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TATA-box-binding-protein-associated factor
TATA-box-binding protein
tumour necrosis factor
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(mammalian) target of rapamycin
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untranslated region
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