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This book is the first volume in a new series Progress in Gene Expres sion. The control of gene
expression is a central-most topic in molecular biology as it deals with the utilization and regulation of
gene informa tion. As we see huge efforts mounting all over the developed world to understand the
structure and organization of several complex eukaryotic genomes in the form of Gene Projects and
Genome Centers, we have to remember that without understanding the basic mechanisms that gov ern
the use of genetic information, much of this effort will not be very productive. Fortunately, however,
research during the past seven years on the mechanisms that control gene expression in eukaryotes has
been extremely successful in generating a wealth of information on the basic strategies of
transcriptional control. (Although regulation of gene ex pression is exerted at many different levels,
much of the emphasis in this series will be on transcriptional control. A future volume, however, will
deal with other levels of regulation). The progress in understanding the control of eukaryotic
transcription can only be appreciated by realizing that seven years ago we did not know the primary
structure of a single sequence specific transcriptional activator, and those whose primary structures
were available (e. g. , homeo domain proteins) were not yet recognized to function in this capacity.
There is fresh interest in protein synthesis and recognition of the key role of translational control
mechanisms in regulating gene expression. This new monograph updates and expands the scope of the
1996 publication, Translational Control, but it also takes a fresh look at the field. In a new format, the
first eight chapters provide broad overviews, while each of the additional twenty-eight has a focus on a
research topic of more specific interest. The result is a thoroughly up-to-date account of initiation,
elongation, and termination of translation, control mechanisms in development in response to
extracellular stimuli, and the effects on the translational machinery of virus infection and disease. This
book is essential reading for students entering the field and an invaluable resource for investigators of
gene expression and its control.
RNA binding proteins are an exciting area of research in gene regulation. A multitude of RNA-protein
interactions are used to regulate gene expression including pre-mRNA splicing, polyadenylation, editing,
transport, cytoplasmic targeting, translation and mRNA turnover. In addition to these post-
transcriptional processes, RNA-protein interactions play a key role in transcription as illustrated by the
life cycle of retroviruses. Unlike DNA, the structure of RNA is highly variable and conformationally
flexible, thus creating a number of unique binding sites and the potential for complex regulation by RNA
binding proteins. Although there is a wide range of topics included in this volume, general themes have
been repeated, highlighting the overall integrative nature of RNA binding proteins. The chapters have
been separated into three different sections: Translational Control; mRNA Metabolism; and Hormonal
and Homeostatic Regulation. The chapters of this volume were written with the seasoned investigator
and student in mind. Summaries of key concepts are reviewed within each chapter as well as guiding
questions that can be used to stimulate class discussions. The Editors of this volume hope that this
compendium educates, enthralls, and stimulates the readers to look to the future possibilities in this
rapidly evolving field.
Bacteria in various habitats are subject to continuously changing environmental conditions, such as
nutrient deprivation, heat and cold stress, UV radiation, oxidative stress, dessication, acid stress,
nitrosative stress, cell envelope stress, heavy metal exposure, osmotic stress, and others. In order to
survive, they have to respond to these conditions by adapting their physiology through sometimes
drastic changes in gene expression. In addition they may adapt by changing their morphology, forming
biofilms, fruiting bodies or spores, filaments, Viable But Not Culturable (VBNC) cells or moving away
from stress compounds via chemotaxis. Changes in gene expression constitute the main component of
the bacterial response to stress and environmental changes, and involve a myriad of different
mechanisms, including (alternative) sigma factors, bi- or tri-component regulatory systems, small non-
coding RNA’s, chaperones, CHRIS-Cas systems, DNA repair, toxin-antitoxin systems, the stringent
response, efflux pumps, alarmones, and modulation of the cell envelope or membranes, to name a few.
Many regulatory elements are conserved in different bacteria; however there are endless variations on
the theme and novel elements of gene regulation in bacteria inhabiting particular environments are
constantly being discovered. Especially in (pathogenic) bacteria colonizing the human body a plethora of
bacterial responses to innate stresses such as pH, reactive nitrogen and oxygen species and antibiotic
stress are being described. An attempt is made to not only cover model systems but give a broad
overview of the stress-responsive regulatory systems in a variety of bacteria, including medically
important bacteria, where elucidation of certain aspects of these systems could lead to treatment
strategies of the pathogens. Many of the regulatory systems being uncovered are specific, but there is
also considerable “cross-talk” between different circuits. Stress and Environmental Regulation of Gene
Expression and Adaptation in Bacteria is a comprehensive two-volume work bringing together both
review and original research articles on key topics in stress and environmental control of gene
expression in bacteria. Volume One contains key overview chapters, as well as content on one/two/three
component regulatory systems and stress responses, sigma factors and stress responses, small non-
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coding RNAs and stress responses, toxin-antitoxin systems and stress responses, stringent response to
stress, responses to UV irradiation, SOS and double stranded systems repair systems and stress,
adaptation to both oxidative and osmotic stress, and desiccation tolerance and drought stress. Volume
Two covers heat shock responses, chaperonins and stress, cold shock responses, adaptation to acid
stress, nitrosative stress, and envelope stress, as well as iron homeostasis, metal resistance, quorum
sensing, chemotaxis and biofilm formation, and viable but not culturable (VBNC) cells. Covering the full
breadth of current stress and environmental control of gene expression studies and expanding it
towards future advances in the field, these two volumes are a one-stop reference for (non) medical
molecular geneticists interested in gene regulation under stress.
Bioinformatics in the Era of Post Genomics and Big Data
Transcriptional Regulation: Molecules, Involved Mechanisms and Misregulation
Biology for AP ® Courses
Regulation of Gene Expression in Escherichia coli
Drivers of Natural Selection
Gene Activity in Early Development reviews the state of knowledge regarding genomic function in the programming and operation of what Bonnet, in
1762, described as "the miracle of epigenesis." The book is divided into four sections. Section I is concerned with gene activity in early embryogenesis,
with the time of onset and the nature of embryo genome control, and with recent attempts to analyze the shifting patterns of gene expression as
development proceeds. Section II reviews various classic and recent studies relevant to the phenomenon of cytoplasmic localization of morphogenetic
potential and discusses the significance, from a contemporary vantage point, of this often neglected area of developmental biology. Section III deals
with genomic function in oogenesis, beginning with a general survey of what could be described loosely as the natural history of the oocyte nucleus,
and proceeding to current attempts to understand the character and the ultimate function of the oocyte gene products. Section IV discusses various
aspects of the general problem of gene regulation in animal cells.
This book focuses on the transcriptional and post-transcriptional gene regulations and presents a detailed portrait of many novel aspects related to
highlighting the importance of key TFs in some vital biological processes, the role of certain TFs to control some infectious diseases, the role of non-
coding RNAs in controlling mRNA expression, the involvement of these non-coding RNAs in diseases, and the interplay between TFs and microRNAs
as key players for gene expression regulation giving a complete picture of how genes are regulated at the cellular level. The editor embarked upon this
writing project entitled "Transcriptional and Post-transcriptional Regulation" to make pertinent contributions accessible to the scientific community.
Hopefully, a large audience will enjoy reading and benefit from the chapters of this book.
Every new copy includes access to the student companion website Updated throughout to reflect the latest discoveries in this fast-paced field, Essential
Genetics: A Genomics Perspective, Sixth Edition, provides an accessible, student-friendly introduction to modern genetics. Designed for the shorter,
less comprehensive course, the Sixth Edition presents carefully chosen topics that provide a solid foundation to the basic understanding of gene
mutation, expression, and regulation. It goes on to discuss the development and progression of genetics as a field of study within a societal and
historical context. The Sixth Edition includes new learning objectives within each chapter which helps students identify what they should know as a
result of their studying and highlights the skills they should acquire through various practice problems. What's new in the Sixth Edition? Chapter 1
includes a new section on the origin of life Chapter 2 includes a revised discussion of the complementation test and how it is used to determine whether
two mutations have defects in the same gene Chapter 3 incorporates new data showing that the folding of interphase chromatin into chromosome
territories has the form of a fractal globule. It also includes a new section on progenitor cells and embryonic stem cells Chapter 4 includes a new
section discussing how copy-number variation in human amylase evolved in response to increased dietary starch as well as the latest on hotspots of
recombination Chapter 5 is updated with the latest information on hazards of polycarbonate food containers. It also includes a new section on the
genetics of schizophrenia and autism spectrum disorder Chapter 6 includes a revised section on restriction mapping and also discusses the newest
massively parallel DNA sequencing technologies that can yield the equivalent of 200 human genomes' worth of DNA sequence in a single sequencing
run Chapter 7 has been updated with a shortened and streamlined discussion of recombination in bacteriophage Chapter 8 includes new discoveries
concerning the mechanisms of intrinsic transcriptional termination as well as rho-dependent termination Chapter 9 is updated with a new section on
stochastic effects on gene expression and an expanded discussion of the lactose operon. There is also a revised discussion of galactose gene regulation
in yeast, as well as new sections on lon noncoding RNAs Chapter 10 includes new sections on ancient DNA sequences of the Neandertal and Denisovan
genomes Chapter 11 examines master control genes in development Chapter 12 includes a new section on the repair of double-stranded breaks in DNA
by nonhomologous end joining or template-directed gap repair Chapter 13 has been extensively revised with the latest data on cancer. Chapter 14
includes a new section on the detection of natural selection, as well as a new section on conservation genetics Key Features of Essential Genetics, Sixth
Edition: New Learning Objectives within each
Although all cell types in a multicellular organism contain the same genetic information, they are functionally and morphologically different. Such
diversity can only be achieved by a highly regulated spatial and temporal control of gene expression by over 2000 transcription factors and chromatin
regulators. The utilization of these transcriptional effector domains in gene regulation tools, as in CRISPRi/a and genetic circuits, have been
instrumental in interrogating regulatory elements and gene function and holds promise for therapeutic gene or cell therapy applications. However,
there is a need for new tools that do not rely on overexpressing effector domains and are small enough to deliver and combine for use in gene
regulation tools. There is also the lack of systematic understanding of how effector domains regulate transcription across genomic and cell-type
contexts and how their function depends on cellular cofactors. Characterizing the context of how these effectors function will help in the development
of gene regulation tools that can perform across different contexts. First (in chapter 2), I develop a strategy for gene control using small single domain
antibodies, called nanobodies, that bind and recruit endogenous chromatin regulators to a gene. I show that an antiGFP nanobody can be used to
simultaneously visualize GFP-tagged chromatin regulators and control gene expression, and that nanobodies against two different types of repressive
chromatin regulators, HP1 and DNMT1, can silence a fluorescent reporter gene. Combining these nanobodies together or with other regulators, such
as DNMT3A or KRAB, I observe enhanced silencing speed and epigenetic memory. Finally, I use the slow silencing speed and high memory of
antiDNMT1 to build a signal duration timer and recorder. These results set the basis for using compact nanobodies against chromatin regulators for
controlling gene expression and epigenetic memory. To better understand how the dynamics and mechanisms of chromatin-mediated gene control can
vary in different cell types (chapter 3), I study the effect of two repressive histone methyltransferases, KRAB and EED, on gene expression and
epigenetic memory at a fluorescent reporter gene in mouse embryonic stem cells (mESCs) and Chinese hamster ovary (CHO-K1) cells. I find that, when
compared to CHO-K1 cells, KRAB had slower rates of silencing and that EED can only partially silence in mESCs. Moreover, silencing mediated by
these effectors had shorter duration of epigenetic memory in mESCs, such that EED silencing was completely reversible. Overall, these results provide
a preliminary look into the cell-type specific function of these regulators in stem cells and acts as a steppingstone for future experiments characterizing
more transcriptional effectors across different contexts, such as cell-type, gene target, and DNA-binding domain. Lastly (in chapter 4), I used high-
throughput recruitment (HT-recruit) to measure effector function for a pooled library of about 6,000 nuclear protein domains across 15 target gene,
cell-type, and DNA-binding domain contexts. I discover context-dependent effectors (e.g., WW and HLH domains) and identify other context-
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independent effectors that can improve transcriptional perturbation tools (e.g., the tripartite activator NFZ and the ZNF705F KRAB repressor).
Moreover, using CRISPR screens, we identify genetic dependencies for the context-dependent HLH repressors. Ultimately, these results reveal the
context-dependence across human effectors, demonstrates how rare cell type- and target-specific effectors can be systematically characterized by
combined high-throughput protein domain and genetic perturbation screens, and enables a new suite of transcriptional control tools for research and
therapeutic applications. Collectively, this dissertation demonstrates my work in discovering and engineering epigenetic tools that allow for better and
more potent transcriptional control across different genomic and cell-type contexts, in hopes of improving upon the existing gene regulation toolbox.
The Role of Transcript Structure and Processing
Control of Gene Expression
Gene Expression and Regulation in Mammalian Cells
RNA Processing in Eukaryotes
Long-Range Control of Gene Expression
The use of molecular biology and biochemistry to study the regulation of gene expression has
become a major feature of research in the biological sciences. Many excellent books and reviews
exist that examine the experimental methodology employed in specific areas of molecular biology
and regulation of gene expression. However, we have noticed a lack of books, especially textbooks,
that provide an overview of the rationale and general experimental approaches used to examine
chemically or disease-mediated alterations in gene expression in mammalian systems. For example,
it has been difficult to find appropriate texts that examine specific experimental goals, such as
proving that an increased level of mRNA for a given gene is attributable to an increase in
transcription rates. Regulation of Gene Expression: Molecular Mechanisms is intended to serve as
either a textbook for graduate students or as a basic reference for laboratory personnel. Indeed, we
are using this book to teach a graduate-level class at The Pennsylvania State University. For more
details about this class, please visit http://moltox. cas. psu. edu and select “Courses. ” The goal for
our work is to provide an overview of the various methods and approaches to characterize possible
mechanisms of gene regulation. Further, we have attempted to provide a framework for students to
develop an understanding of how to determine the various mechanisms that lead to altered activity
of a specific protein within a cell.
Bioinformatics has evolved significantly in the era of post genomics and big data. Huge
advancements were made toward storing, handling, mining, comparing, extracting, clustering and
analysis as well as visualization of big macromolecular data using novel computational approaches,
machine and deep learning methods, and web-based server tools. There are extensively ongoing
world-wide efforts to build the resources for regional hosting, organized and structured access and
improving the pre-existing bioinformatics tools to efficiently and meaningfully analyze day-to-day
increasing big data. This book intends to provide the reader with updates and progress on genomic
data analysis, data modeling and network-based system tools.
This is one of the first books that focuses on emerging concepts about the role of the structure of
chromatin, the organization of the genome, and the structure of the interphase nucleus in the control
of gene expression in eukaryotes. The first section analyses the relationship between the dynamic
chromatin structure at the nucleosome level and gene expression. Section two looks into higher
order chromatin structure in relation to transcription. In section three the molecular basis
ofepigenetic phenomena, like X-chromosome inactivation is discussed, starting from our
understanding of chromatin structure. Together, these topics form the molecular basis for our
understanding of cell differentiation, knowledge that is essential for the design of transgenic animals
and plants and for gene therapy in humans. The book is of direct interest to students that are new in
the field and to investigators in the area of biomolecular sciences, like developmental biology,
biochemistry, cell biology, microbiology and genetics. Also, those working in applied fields of
research, i.e biotechnology and biomedicine, will strongly benefit from this book. It will help them to
understand fundamental problems in transgenics and gene therapy. Importantly, a variety of human
disorders may turn out to be caused by genetic or somatic errors related to this level of gene control.
The control of gene expression and its levels of action; Gene expression in prokaryotes; Experimental
systems of differential gene fuction in eukaryotes-systems involving one type of protein;
Experimental systems of differential gene fuction in eukaryotes-systems of limited complexity;
Experimental systems of differential gene fuction in eukaryotes-systems not well understood in
molecular terms; RNA involvement in gene expression; General concepts of gene regulation.
Mechanisms of Gene Regulation
Campbell Biology in Focus, Loose-Leaf Edition
Post-Transcriptional Gene Regulation
Molecular Biology of the Cell
A Three-Dimensional Structural Analysis
Biology for AP® courses covers the scope and sequence requirements of a typical two-semester Advanced Placement®
biology course. The text provides comprehensive coverage of foundational research and core biology concepts through
an evolutionary lens. Biology for AP® Courses was designed to meet and exceed the requirements of the College
Board’s AP® Biology framework while allowing significant flexibility for instructors. Each section of the book includes an
introduction based on the AP® curriculum and includes rich features that engage students in scientific practice and AP®
test preparation; it also highlights careers and research opportunities in biological sciences.
Non-coding RNAs potentially play an active role in modulating gene transcription and epigenetic states. Several genes in
differentiated cells may be under some form of RNA-based transcriptional and epigenetic regulatory control. This form of
regulation may be controlled by selective pressures and influence the adaptability of the cell. The concept that RNA can
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control epigenetic states impacts our understanding of the basic fabric of the cell and may have therapeutic potential.
Many studies have been carried out on the modulation of gene transcription by non-coding RNAs. This book, written by a
group of distinguished scientists, represents an important overview and summary of the field to date. The 13 chapters are
organized into three sections: a) Non-coding RNAs: Form, Function and Diversity; b) Non-coding RNAs: Gene Regulation
and Epigenetics; and c) Non-coding RNAs: Disease and Therapeutics. This up-to-date volume is an essential book for
those working in the area and represents a major information resource on current research in the fast-moving fields of
epigenetics, the regulation of gene expression, and RNA research.
Long-Range Control of Gene Expression covers the current progress in understanding the mechanisms for genomic
control of gene expression, which has grown considerably in the last few years as insight into genome organization and
chromatin regulation has advanced. Discusses the evolution of cis-regulatory sequences in drosophila Includes
information on genomic imprinting and imprinting defects in humans Includes a chapter on epigenetic gene regulation in
cancer
In Post-Transcriptional Gene Regulation, renowned authors present current technical approaches to most aspects of post-
transcriptional control and provide a useful and versatile laboratory bench resource. With chapters split into sections
covering bioinformatics, fundamental aspects of the study of RNA biology, and techniques for specific aspects of RNA
biology, the expert authors have filled the book with invaluable tricks of the trade, perfected in their state-of-the-art
laboratories. This new volume from the Methods in Molecular Biology series is convinently divided into three sections.
The first section presents a series of bioinformatic approaches to address the use of RNA databases and algorithms to
the study of post-transcriptional regulation involving untranslated regions of transcripts. In the second section, a series of
methods applicable to fundamental issues in mRNA biology are presented. These include RNA structure/function, mRNP
analysis and novel methods for mRNA labeling and isolation. The third section of this volume presents methodologies to
study particular aspects of post-transcriptional control. This section includes methods for the study of alternative splicing
and 3’ end processing, mRNA localization, mRNA translation, mRNA stability and si/miRNA regulation. Collectively, Post-
Transcriptional Gene Regulation provides the reader with a useful and versatile laboratory bench resource that will
become an essential reference in the field.
Regulation of Gene Expression in Plants
Biology of the Prokaryotes
Regulation of Gene Expression

Eucaryotic Gene Regulation
Computational Genomics with R provides a starting point for beginners in genomic data analysis and also guides more advanced
practitioners to sophisticated data analysis techniques in genomics. The book covers topics from R programming, to machine
learning and statistics, to the latest genomic data analysis techniques. The text provides accessible information and explanations,
always with the genomics context in the background. This also contains practical and well-documented examples in R so readers
can analyze their data by simply reusing the code presented. As the field of computational genomics is interdisciplinary, it requires
different starting points for people with different backgrounds. For example, a biologist might skip sections on basic genome
biology and start with R programming, whereas a computer scientist might want to start with genome biology. After reading: You
will have the basics of R and be able to dive right into specialized uses of R for computational genomics such as using
Bioconductor packages. You will be familiar with statistics, supervised and unsupervised learning techniques that are important in
data modeling, and exploratory analysis of high-dimensional data. You will understand genomic intervals and operations on them
that are used for tasks such as aligned read counting and genomic feature annotation. You will know the basics of processing and
quality checking high-throughput sequencing data. You will be able to do sequence analysis, such as calculating GC content for
parts of a genome or finding transcription factor binding sites. You will know about visualization techniques used in genomics, such
as heatmaps, meta-gene plots, and genomic track visualization. You will be familiar with analysis of different high-throughput
sequencing data sets, such as RNA-seq, ChIP-seq, and BS-seq. You will know basic techniques for integrating and interpreting
multi-omics datasets. Altuna Akalin is a group leader and head of the Bioinformatics and Omics Data Science Platform at the
Berlin Institute of Medical Systems Biology, Max Delbr�ck Center, Berlin. He has been developing computational methods for
analyzing and integrating large-scale genomics data sets since 2002. He has published an extensive body of work in this area.
The framework for this book grew out of the yearly computational genomics courses he has been organizing and teaching since
2015.
Eukaryotic Gene Regulation covers the aspects and mechanisms of gene regulation of selected eukaryotes, such as yeast,
Drosophila, and insect. This book is organized into eight parts, encompassing 52 chapters. The majority of the chapters are
presented in an experimental manner containing an abstract, methods, results and discussion, and conclusion. This book first
gives a short overview of the evolutionary role of interspersion in eukaryotic genes. It then presents considerable chapters on
control of gene expression in yeast; gene mutation and isolation; structure and function; and analysis. Part III focuses on genetic
and DNA sequence analysis in Drosophila. It includes discussions on allelic complementation and transvection, genetic
organization, histone gene, and gene transcription. Part IV examines cell lineage; gene expression and sequences; and protein
synthesis of insects, sea urchin, and mammalian cells. This is followed by discussions on structure and expression of specific
eukaryotic genes from chicken, rat, rabbit, and human. Topics on the transfer of genetic information within and between cells and
the structure and function of chromosome are significantly considered in Parts VI and VII. Genes evaluated in these sections
include heavy chain immunoglobulin, light chain, beta-globin, and dihydrofolate reductase. Furthermore, this book describes the in
vitro transcription and the factors involved; internal organization and mechanism of assembly of nucleosome; and chromatin
structure. The concluding section focuses on aspects of viral genome expression including gene regulation, synthesis, processing,
and alternative RNA splicing. Research biologists, geneticists, scientists, teachers, and students will greatly benefit from this book.
The new edition of Gene Control has been updated to include significant advances in the roles of the epigenome and regulatory
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RNAs in gene regulation. The chapter structure remains the same: the first part consists of pairs of chapters that explain the
mechanisms involved and how they regulate gene expression, and the second part deals with specific biological processes
(including diseases) and how they are controlled by genes. Coverage of methodology has been strengthened by the inclusion
more explanation and diagrams.The significant revision and updating will allow Gene Control to continue to be of value to
students, scientists and clinicians interested in the topic of gene control.
This book presents some of the most recent, novel and fascinating examples of transcriptional and posttranscriptional control of
gene expression in plants and, where appropriate, provides comparison to notable examples of animal gene regulation.
New Concepts in Gene Regulation
Gene Control, Second Edition
The Operon
Gene Expression
Control of Messenger RNA Stability
This book illustrates, in a comprehensive manner, the most crucial principles involved in pharmacology and allied
sciences. The title begins by discussing the historical aspects of drug discovery, with up to date knowledge on Nobel
Laureates in pharmacology and their significant discoveries. It then examines the general pharmacological principles -
pharmacokinetics and pharmacodynamics, with in-depth information on drug transporters and interactions. In the
remaining chapters, the book covers a definitive collection of topics containing essential information on the basic
principles of pharmacology and how they are employed for the treatment of diseases. Readers will learn about special
topics in pharmacology that are hard to find elsewhere, including issues related to environmental toxicology and the latest
information on drug poisoning and treatment, analytical toxicology, toxicovigilance, and the use of molecular biology
techniques in pharmacology. The book offers a valuable resource for researchers in the fields of pharmacology and
toxicology, as well as students pursuing a degree in or with an interest in pharmacology.
Reflecting the rapid progress in the field, the book presents the current understanding of molecular mechanisms of post-
transcriptional gene regulation thereby focusing on RNA processing mechanisms in eucaryotic cells. With chapters on
mechanisms as RNA splicing, RNA interference, MicroRNAs, RNA editing and others, the book also discusses the critical
role of RNA processing for the pathogenesis of a wide range of human diseases. The interdisciplinary importance of the
topic makes the title a useful resource for a wide reader group in science, clinics as well as pharmaceutical industry.
This is the first comprehensive review of mRNA stability and its implications for regulation of gene expression. Written by
experts in the field, Control of Messenger RNA Stability serves both as a reference for specialists in regulation of mRNA
stability and as a general introduction for a broader community of scientists. Provides perspectives from both prokaryotic
and eukaryotic systems Offers a timely, comprehensive review of mRNA degradation, its regulation, and its significance
in the control of gene expression Discusses the mechanisms, RNA structural determinants, and cellular factors that
control mRNA degradation Evaluates experimental procedures for studying mRNA degradation
This up-to-date guide focuses on the understanding of key regulatory mechanisms governing gene expression in
Escherichia coli. Studies of E. coli not only provide the first models of gene regulation, but research continues to yield
different control mechanisms.
Stress and Environmental Regulation of Gene Expression and Adaptation in Bacteria
Fundamentals of Individualized Nutrition
Epigenetic Gene Expression and Regulation
Transcription Toward the Establishment of Novel Therapeutics
Molecular Mechanisms in the Control of Gene Expression
Epigenetic Gene Expression and Regulation reviews current knowledge on the heritable
molecular mechanisms that regulate gene expression, contribute to disease susceptibility,
and point to potential treatment in future therapies. The book shows how these heritable
mechanisms allow individual cells to establish stable and unique patterns of gene expression
that can be passed through cell divisions without DNA mutations, thereby establishing how
different heritable patterns of gene regulation control cell differentiation and organogenesis,
resulting in a distinct human organism with a variety of differing cellular functions and
tissues. The work begins with basic biology, encompasses methods, cellular and tissue
organization, topical issues in epigenetic evolution and environmental epigenesis, and lastly
clinical disease discovery and treatment. Each highly illustrated chapter is organized to
briefly summarize current research, provide appropriate pedagogical guidance, pertinent
methods, relevant model organisms, and clinical examples. Reviews current knowledge on the
heritable molecular mechanisms that regulate gene expression, contribute to disease
susceptibility, and point to potential treatment in future therapies Helps readers understand
how epigenetic marks are targeted, and to what extent transgenerational epigenetic changes
are instilled and possibly passed onto offspring Chapters are replete with clinical examples to
empower the basic biology with translational significance Offers more than 100 illustrations
to distill key concepts and decipher complex science
Sixty years after the "central dogma," great achievements have been developed in molecular
biology. We have also learned the important functions of noncoding RNAs and epigenetic
regulations. More importantly, whole genome sequencing and transcriptome analyses enabled
us to diagnose specific diseases. This book is not only intended for students and researchers
working in laboratory but also physicians and pharmacists. This volume consists of 14
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chapters, divided into 4 parts. Each chapter is written by experts investigating biological
stresses, epigenetic regulation, and functions of transcription factors in human diseases. All
articles presented in this volume by excellent investigators provide new insights into the
studies in transcriptional control in mammalian cells and will inspire us to develop or
establish novel therapeutics against human diseases.
Regulation of Gene ExpressionSpringer Science & Business Media
Transcription is the most fundamental nuclear event, by which the information of nucleotide
sequences on DNA is transcribed into RNA by multiple proteins, including RNA polymerases.
Transcription determines the functions of proteins and the behaviour of cells, appropriately
responding to environmental changes.This book is intended for scientists, especially those
who are interested in the future prospect of gene expression and control in medicine and
industry. This book consists of 9 chapters, divided into four parts. Each chapter is written by
experts both in the basic and applied scientific field. A collection of articles presented by
active and laboratory-based investigators provides evidence from the research, giving us a
rigid platform to discuss "Gene Expression and Control."
Dissecting Gene Regulation at the RNA and Chromatin Levels
Principles of Nutrigenetics and Nutrigenomics
Translational Control of Gene Expression
Non-coding RNAs and Epigenetic Regulation of Gene Expression
Gene Activity in Early Development
Designed as an upper-level textbook and a reference for researchers, this important book concentrates on central concepts of the
bacterial lifestyle. Taking a refreshingly new approach, it present an integrated view of the prokaryotic cell as an organism and as a
member of an interacting population. Beginning with a description of cellular structures, the text proceeds through metabolic
pathways and metabolic reactions to the genes and regulatory mechanisms. At a higher level of complexity, a discussion of cell
differentiation processes is followed by a description of the diversity of prokaryotes and their role in the biosphere. A closing section
deals with man and microbes (ie, applied microbiology). The first text to adopt an integrated view of the prokaryotic cell as an
organism and as a member of a population. Vividly illustrates the diversity of the prokaryotic world - nearly all the metabolic diversity
in living organisms is found in microbes. New developments in applied microbiology highlighted. Extensive linking between related
topics allows easy navigation through the book. Essential definitions and conclusions highlighted. Supplementary information in
boxes.
Table of contents
This book is a printed edition of the Special Issue Transcriptional Regulation: Molecules, Involved Mechanisms and Misregulation
that was published in IJMS
NOTE: This loose-leaf, three-hole punched version of the textbook gives you the flexibility to take only what you need to class and
add your own notes -- all at an affordable price. For loose-leaf editions that include MyLab(tm) or Mastering(tm), several versions
may exist for each title and registrations are not transferable. You may need a Course ID, provided by your instructor, to register for
and use MyLab or Mastering products. For introductory biology course for science majors Focus. Practice. Engage. Built unit-by-
unit, Campbell Biology in Focus achieves a balance between breadth and depth of concepts to move students away from
memorization. Streamlined content enables students to prioritize essential biology content, concepts, and scientific skills that are
needed to develop conceptual understanding and an ability to apply their knowledge in future courses. Every unit takes an approach
to streamlining the material to best fit the needs of instructors and students, based on reviews of over 1,000 syllabi from across the
country, surveys, curriculum initiatives, reviews, discussions with hundreds of biology professors, and the Vision and Change in
Undergraduate Biology Education report. Maintaining the Campbell hallmark standards of accuracy, clarity, and pedagogical
innovation, the 3rd Edition builds on this foundation to help students make connections across chapters, interpret real data, and
synthesize their knowledge. The new edition integrates new, key scientific findings throughout and offers more than 450 videos and
animations in Mastering Biology and embedded in the new Pearson eText to help students actively learn, retain tough course
concepts, and successfully engage with their studies and assessments. Also available with Mastering Biology By combining trusted
author content with digital tools and a flexible platform, Mastering personalizes the learning experience and improves results for
each student. Integrate dynamic content and tools with Mastering Biology and enable students to practice, build skills, and apply
their knowledge. Built for, and directly tied to the text, Mastering Biology enables an extension of learning, allowing students a
platform to practice, learn, and apply outside of the classroom. Note: You are purchasing a standalone product; Mastering Biology
does not come packaged with this content. Students, if interested in purchasing this title with Mastering Biology ask your instructor
for the correct package ISBN and Course ID. Instructors, contact your Pearson representative for more information. If you would like
to purchase both the loose-leaf version of the text and Mastering Biology search for: 0134988361 / 9780134988368 Campbell
Biology in Focus, Loose-Leaf Plus Mastering Biology with Pearson eText -- Access Card Package Package consists of:
013489572X / 9780134895727 Campbell Biology in Focus, Loose-Leaf Edition 013487451X / 9780134874517 Mastering Biology
with Pearson eText -- ValuePack Access Card -- for Campbell Biology in Focus
Gene Control
RNA Binding Proteins
Gene Regulation in Eukaryotes
Transcriptional and Post-transcriptional Regulation
Gene Expression and Control
Gene Control offers a current description of how gene expression is controlled in
eukaryotes, reviewing and summarizing the extensive primary literature into an easily
accessible format. Gene Control is a comprehensively restructured and expanded edition of
Latchman’s Gene Regulation: A Eukaryotic Perspective, Fifth Edition. The first part of
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the book deals with the fundamental processes of gene control at the levels of chromatin
structure, transcription, and post-transcriptional processes. Three pairs of chapters
deal with each of these aspects, first describing the basic process itself, followed by
the manner in which it is involved in controlling gene expression. The second part of the
book deals with the role of gene control in specific biological processes. Certain
chapters deal with the importance of gene control in cellular signaling processes and for
normal development of the embryo. Another chapter discusses the key roles played by gene-
regulatory processes in the specification of differentiated cell types such as muscle
cells and neurons. The final chapters discuss the consequences of errors in gene control;
the relationship between gene misregulation and human diseases, especially cancer; and
potential therapies designed specifically to target particular levels of gene control.
Gene Control will be of value to students in biological sciences, as well as to
scientists and clinicians interested in how genes are regulated in health and disease.
Principles of Nutrigenetics and Nutrigenomics: Fundamentals for Individualized Nutrition
is the most comprehensive foundational text on the complex topics of nutrigenetics and
nutrigenomics. Edited by three leaders in the field with contributions from the most well-
cited researchers conducting groundbreaking research in the field, the book covers how
the genetic makeup influences the response to foods and nutrients and how nutrients
affect gene expression. Principles of Nutrigenetics and Nutrigenomics: Fundamentals for
Individualized Nutrition is broken into four parts providing a valuable overview of
genetics, nutrigenetics, and nutrigenomics, and a conclusion that helps to translate
research into practice. With an overview of the background, evidence, challenges, and
opportunities in the field, readers will come away with a strong understanding of how
this new science is the frontier of medical nutrition. Principles of Nutrigenetics and
Nutrigenomics: Fundamentals for Individualized Nutrition is a valuable reference for
students and researchers studying nutrition, genetics, medicine, and related fields.
Uniquely foundational, comprehensive, and systematic approach with full evidence-based
coverage of established and emerging topics in nutrigenetics and nutrigenomics Includes a
valuable guide to ethics for genetic testing for nutritional advice Chapters include
definitions, methods, summaries, figures, and tables to help students, researchers, and
faculty grasp key concepts Companion website includes slide decks, images, questions, and
other teaching and learning aids designed to facilitate communication and comprehension
of the content presented in the book
Development, homeostasis, and healthy aging depend on precise regulation of gene
expression programs. As a result, a central challenge in biology is to understand,
predict, and ultimately control gene expression. In the first part of the work, we
leverage high-throughput biophysical data to develop quantitative models of protein-
nucleic acid interactions. We apply this to Argonaute proteins, which load microRNAs
(miRNAs) or small interfering RNAs (siRNAs) to form the RNA-induced silencing complex
(RISC) and represses target RNA expression. We measure the association kinetics,
equilibrium binding energies, and single-turnover cleavage rates of mouse AGO2 RISC, and
ultimately derive quantitative models for RISC binding and target cleavage. We then show
that our in vitro measurements and models predict knockdown in an engineered cellular
system. We next employ a similar approach to study PUM2 binding affinity and develop a
predictive model of PUM2 binding that accounts for the ensemble of possible PUM2 binding
modes. We then measure equilibrium binding of PUM2 to structured RNAs and demonstrate
that RNA secondary structure can facilitate the formation of cooperative interactions
between RNA-binding proteins. Finally, we expand on this work to develop a quantitative
description of the DNA guided bacterial proteins TtAgo and Cas9, which have emerged as
tools for the control of gene expression. In the second part of this work, we shift to
studying gene regulation in normal human colon and during the transformation of healthy
colon to precancerous adenomas to colorectal cancer (CRC). We collect single-cell
chromatin accessibility and transcriptomic measurements and find that a large fraction of
polyp and CRC cells exhibit a stem-like phenotype. We define a continuum of epigenetic
and transcriptional changes occurring in these stem-like cells as they progress from
normal to CRC. Advanced polyps contain increasing numbers of stem-like cells, regulatory
T-cells, and a subtype of pre-cancer associated fibroblasts. In the cancerous state, we
observe T-cell exhaustion, RUNX1-regulated cancer associated fibroblasts, and increasing
accessibility associated with HNF4A motifs in epithelia. Finally, we show that
methylation changes in sporadic CRC are strongly anti-correlated with accessibility
changes along this continuum, further identifying regulatory markers for molecular
staging of polyps.
This textbook aims to describe the fascinating area of eukaryotic gene regulation for
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graduate students in all areas of the biomedical sciences. Gene expression is essential
in shaping the various phenotypes of cells and tissues and as such, regulation of
expression is a fundamental aspect of nearly all processes in physiology, both in healthy
and in diseased states. This pivotal role for the regulation of gene expression makes
this textbook essential reading from students of all the biomedical sciences in order to
be better prepared for their specialized disciplines. A complete understanding of
transcription factors and the processes that alter their activity is a major goal of
modern life science research. The availability of the whole human genome sequence (and
that of other eukaryotic genomes) and the consequent development of next-generation
sequencing technologies have significantly changed nearly all areas of the biological
sciences. For example, the genome-wide location of histone modifications and
transcription factor binding sites, such as provided by the ENCODE consortium, has
greatly improved our understanding of gene regulation. Therefore, the focus of this book
is the description of the post-genome understanding of gene regulation. The purpose of
this book is to provide, in a condensed form, an overview on the present understanding of
the mechanisms of gene regulation. The authors are not aiming to compete with
comprehensive treatises, but rather focus on the essentials. Therefore, the authors have
favored a high figure-to-text ratio following the rule which states that “a picture tells
more than thousand words”. The content of the book is based on the lecture course, which
is given by Prof. Carlberg since 2001 at the University of Eastern Finland in Kuopio. The
book is subdivided into 4 sections and 13 chapters. Following the Introduction there are
three sections, which take a view on gene regulation from the perspective of
transcription factors, chromatin and non-coding RNA, respectively. Besides its value as a
textbook, Mechanisms of Gene Regulation will be a useful reference for individuals
working in biomedical laboratories.
Computational Genomics with R
Anatomy of Gene Regulation
Discovering and Engineering New Epigenome Editing Tools for Better Gene Expression and
Epigenetic Memory Control Across Different Contexts
Essential Genetics
Nuclear Organization, Chromatin Structure, and Gene Expression
A much-needed guide through the overwhelming amount of literature in the field. Comprehensive and detailed,
this book combines background information with the most recentinsights. It introduces current concepts,
emphasizing the transcriptional control of genetic information. Moreover, it links data on the structure of
regulatory proteins with basic cellular processes. Both advanced students and experts will find answers to such
intriguing questions as: - How are programs of specific gene repertoires activated and controlled? - Which
genes drive and control morphogenesis? - Which genes govern tissue-specific tasks? - How do hormones
control gene expression in coordinating the activities of different tissues? An abundant number of clearly
presented glossary terms facilitates understanding of the biological background. Speacial feature: over 2200 (!)
literature references.
Molecular Mechanisms in the Control of Gene Expression documents the proceedings of the ICN-UCLA
conference on Molecular Mechanisms in the Control of Gene Expression, organized through the Molecular
Biology Institute of UCLA, held in Keystone, Colorado, 21-26 March 1976. The conference focused on three
topics: the action of repressors on specific nucleotide sequences in DNA; how DNA and histones are
intertwined in eucaryotic chromosomes; and in the development of new techniques that appear to lift genes
from complex genomes. The volume contains 65 chapters organized into nine parts. The papers in Part I
examine the organization of prokaryotic and eukaryotic chromosomes. Part II presents studies on the interaction
of RNA a polymerase and regulatory molecules with defined DNA sites. Parts III and IV focus on RNA
polymerases of eukaryotes and the regulation of transcription in eukaryotic systems, respectively. Part V
contains papers dealing with nucleic acid sequences, transcription, and processing. Part VI covers cellular
aspects in the study of gene expression. Part VII takes up cloning while Part VIII is devoted to genetic analysis
through restriction mapping and molecular cloning. Finally, Part IX summarizes the recent progress reported at
the conference and also indicates some of the limitations that can be placed upon interpretation of data.
Stress and Environmental Regulation of Gene Expression and Adaptation in Bacteria, 2 Volume Set
Volume 1: General and Molecular Pharmacology: Principles of Drug Action
Introduction to Basics of Pharmacology and Toxicology
General and Cell-Type-Specific
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