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This book provides a comprehensive overview of the design, generation and characterization of minimal cell systems.
Written by leading experts, it presents an in-depth analysis of the current issues and challenges in the field, including
recent advances in the generation and characterization of reduced-genome strains generated from model organisms with
relevance in biotechnology, and basic research such as Escherichia coli, Corynebacterium glutamicum and yeast. It also
discusses methodologies, such as bottom-up and top-down genome minimization strategies, as well as novel analytical
and experimental approaches to characterize and generate minimal cells. Lastly, it presents the latest research related to
minimal cells of serveral microorganisms, e.g. Bacillus subtilis. The design of biological systems for biotechnological
purposes employs strategies aimed at optimizing specific tasks. This approach is based on enhancing certain biological
functions while reducing other capacities that are not required or that could be detrimental to the desired objective. A
highly optimized cell factory would be expected to have only the capacity for reproduction and for performing the
expected task. Such a hypothetical organism would be considered a minimal cell. At present, numerous research groups
in academia and industry are exploring the theoretical and practical implications of constructing and using minimal cells
and are providing valuable fundamental insights into the characteristics of minimal genomes, leading to an understanding
of the essential gene set. In addition, research in this field is providing valuable information on the physiology of minimal
cells and their utilization as a biological chassis to which useful biotechnological functions can be added.
Gene expression is the most fundamental level at which genotype gives rise to phenotype, which is an obvious,
observable, and measurable trait. Phenotype is dependent on genetic makeup of the organism and influenced by
environmental conditions. This book explores the significance, mechanism, function, characteristic, determination, and
application of gene expression and phenotypic traits.
The third chapter delves into the crucially understudied area of pathogen adaptation to the plant apoplast environment.
The Bacteria, A Treatise on Structure and Function, Volume X: The Biology of Pseudomonas is generally an update of
information already published about pseudomonas. This book contains information that has been discovered since the
release of “Genetics and Biochemistry of Pseudomonas . Divided into three parts, the book starts with the foundation,
which is the biology of the pseudomonas. The next part deals about the genetics, while the last part tackles the
biochemistry of pseudomonas. The first section of this book covers topics including the modern review of the taxonomy of
pseudomonas. Other sections include chapters on the important medical applications of features of these bacteria.
Chapters on the virulence factors, membrane transport, and plasmids are also presented in this book. The second
section of this book deals with genetics and topics including cloning and regulation of transcription. The metabolic
versatility is given recognition in the third section of this book. Moreover, this section thoroughly discusses amino acid
metabolism, cytochrome, and hydrocarbon catabolism.
The great diversity of microbial life is the remaining major reservoir of unknown biological diversity on earth. To
understand this vast, but largely unperceived diversity with its untapped genetic, enzymatic and industrial potential,
microbial systematics is undergoing a revolutionary change in its approach to describe novel taxa based on
genomic/envirogenomic information. The characterization of an organism is no longer bounded by methodological
barriers, and it is now possible to fully sequence the whole genome of a strain to study individual genes, or to examine
the genetic information by using different techniques. In fact, application of genomics is helping not only to provide a
better understanding of the boundaries of genera and higher levels of classification, but also to refine our definition of the
species concept. In addition, increased understanding of phylogeny is allowing to predict the genetic potential of
microorganisms for biotechnological applications and adaptation to environmental changes. The present Research Topic
on “Microbial Taxonomy, Phylogeny and Biodiversity” compiles a collection of papers covering the use of genomic
sequence data in microbial taxonomy and systematics, including evolutionary relatedness of microorganisms; application
of comparative genomics in systematic studies; or metagenomic approaches for biodiversity studies. We hope that this
eBook incentives and encourages researchers for future discussions on microbial taxonomy and phylogenetics.
In this New York Times bestseller and longlist nominee for the National Book Award, “our greatest living chronicler of the
natural world” (The New York Times), David Quammen explains how recent discoveries in molecular biology affect our
understanding of evolution and life’s history. In the mid-1970s, scientists began using DNA sequences to reexamine the
history of all life. Perhaps the most startling discovery to come out of this new field—the study of life’s diversity and
relatedness at the molecular level—is horizontal gene transfer (HGT), or the movement of genes across species lines. It
turns out that HGT has been widespread and important; we now know that roughly eight percent of the human genome
arrived sideways by viral infection—a type of HGT. In The Tangled Tree, “the grandest tale in biology….David Quammen
presents the science—and the scientists involved—with patience, candor, and flair” (Nature). We learn about the major
players, such as Carl Woese, the most important little-known biologist of the twentieth century; Lynn Margulis, the
notorious maverick whose wild ideas about “mosaic” creatures proved to be true; and Tsutomu Wantanabe, who
discovered that the scourge of antibiotic-resistant bacteria is a direct result of horizontal gene transfer, bringing the deep
study of genome histories to bear on a global crisis in public health. “David Quammen proves to be an immensely wellinformed guide to a complex story” (The Wall Street Journal). In The Tangled Tree, he explains how molecular studies of
evolution have brought startling recognitions about the tangled tree of life—including where we humans fit upon it. Thanks
to new technologies, we now have the ability to alter even our genetic composition—through sideways insertions, as
nature has long been doing. “The Tangled Tree is a source of wonder….Quammen has written a deep and daring
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intellectual adventure” (The Boston Globe).
The molecular age has brought about dramatic changes in medical microbiology, and great leaps in our understanding of
the mechanisms of infectious disease. Molecular Medical Microbiology is the first book to synthesise the many new
developments in both molecular and clinical research in a single comprehensive resource. This timely and authoritative
3-volume work is an invaluable reference source of medical bacteriology. Comprising over 100 chapters, organised into
17 major sections, the scope of this impressive work is wide-ranging. Written by experts in the field, chapters include
cutting edge information, and clinical overviews for each major bacterial group, in addition to the latest updates on
vaccine development, molecular technology and diagnostic technology. * The first comprehensive and accessible
reference on Molecular Medical Microbiology * Two color presentation throughout * Full colour plate section * Fully
integrated and meticulously organised * In depth discussion of individual pathogenic bacteria in a system-oriented
approach * Includes a clinical overview for each major bacterial group * Presents the latest information on vaccine
development, molecular technology and diagnostic technology * Extensive indexing and cross-referencing throughout *
Over 100 chapters covering all major groups of bacteria * Written by an international panel of authors expert in their
respective disciplines * Over 2300 pages in three volumes
The existence of living organisms in diverse ecosystems has been the focus of interest to human beings, primarily to
obtain insights into the diversity and dynamics of the communities. This book discusses how the advent of novel
molecular biology techniques, the latest being the next-generation sequencing technologies, helps to elucidate the
identity of novel organisms, including those that are rare. The book highlights the fact that oceans, marine environments,
rivers, mountains and the gut are ecosystems with great potential for obtaining bioactive molecules, which can be used in
areas such as agriculture, food, medicine, water supplies and bioremediation. It then describes the latest research in
metagenomics, a field that allows elucidation of the maximum biodiversity within an ecosystem, without the need to
actually grow and culture the organisms. Further, it describes how human-associated microbes are directly responsible
for our health and overall wellbeing.“/p>
Pseudomonas volume 7 collects some of the most relevant and emerging issues in the biology of these microorganisms, and a
number of other important issues that were not collected in the previous volumes. The first six volumes of the Pseudomonas series
covered the biology of pseudomonads in a wide range of contexts, including the niches they inhabit, the taxonomic relations
among its members of this group, the molecular biology of gene expression in different niches and under different environmental
conditions, the analysis of virulence in plants, animal and human pathogens, as well as the determinants that make some of these
strains of interesting for biotechnological applications. This seventh volume covers the following topics: The history of the biology
of Pseudomonas The use of Pseudomonas as biological agents New trends in the molecular biology of these microorganisms
Pseudomonas and the immune system of insects and animals This book will be of use to researchers working on these bacteria,
particularly those studying medical aspects of Pseudomonas, and their use as a means to control pathogens or to stimulate plant
growth. This volume is also interesting for those studying the physiology, genetics, molecular biology of Pseudomonas and those
using novel-omics approaches to understand bacteria of the genus Pseudomonas.
Crop Improvement through Microbial Biotechnology explains how certain techniques can be used to manipulate plant growth and
development, focusing on the cross-kingdom transfer of genes to incorporate novel phenotypes in plants, including the utilization
of microbes at every step, from cloning and characterization, to the production of a genetically engineered plant. This book covers
microbial biotechnology in sustainable agriculture, aiming to improve crop productivity under stress conditions. It includes sections
on genes encoding avirulence factors of bacteria and fungi, viral coat proteins of plant viruses, chitinase from fungi, virulence
factors from nematodes and mycoplasma, insecticidal toxins from Bacillus thuringiensis, and herbicide tolerance enzymes from
bacteria. Introduces the principles of microbial biotechnology and its application in crop improvement Lists various new
developments in enhancing plant productivity and efficiency Explains the mechanisms of plant/microbial interactions and the
beneficial use of these interactions in crop improvement Explores various bacteria classes and their beneficial effects in plant
growth and efficiency
This book contains a collection of different biodegradation research activities where biological processes take place. The book has
two main sections: A) Polymers and Surfactants Biodegradation and B) Biodegradation: Microbial Behaviour.
PseudomonasVolume 1 Genomics, Life Style and Molecular ArchitectureSpringer
Written by the world's leading scientists and spanning over 400 articles in three volumes, the Encyclopedia of Food Microbiology,
Second Edition is a complete, highly structured guide to current knowledge in the field. Fully revised and updated, this
encyclopedia reflects the key advances in the field since the first edition was published in 1999 The articles in this key work,
heavily illustrated and fully revised since the first edition in 1999, highlight advances in areas such as genomics and food safety to
bring users up-to-date on microorganisms in foods. Topics such as DNA sequencing and E. coli are particularly well covered. With
lists of further reading to help users explore topics in depth, this resource will enrich scientists at every level in academia and
industry, providing fundamental information as well as explaining state-of-the-art scientific discoveries. This book is designed to
allow disparate approaches (from farmers to processors to food handlers and consumers) and interests to access accurate and
objective information about the microbiology of foods Microbiology impacts the safe presentation of food. From harvest and
storage to determination of shelf-life, to presentation and consumption. This work highlights the risks of microbial contamination
and is an invaluable go-to guide for anyone working in Food Health and Safety Has a two-fold industry appeal (1) those developing
new functional food products and (2) to all corporations concerned about the potential hazards of microbes in their food products
The opportunistic pathogen Pseudomonas aeruginosa offers a rich variety of biologically relevant topics to explore and serves as a
model system to understand the interactions of Gram-negative bacteria with human hosts. The organism adapts readily to most
environments. It has a large and variable genome with a great deal of metabolic potential. P. aeruginosa encodes a variety of
regulatory systems to fine tune gene expression and integrate environmental signals. This organism can infect both plants and
animals and produces a plethora of enzymes and factors that can overcome host defenses. Moreover, it has the ability to change
between the states of a sedentary colonizer to an invasive and highly motile organism. Clinically, the bacterium is resistant to
many antibiotics making it difficult to treat and impossible to eradicate from the lungs of patients with cystic fibrosis. Intrinsic
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antibiotic resistance combined with an armamentarium of tissue degradative enzymes makes it imperative to possess a
comprehensive understanding of the biology, genetics and pathogenesis of this organism so that novel therapeutics based on
virulence product neutralization can be designed and implemented. This Research Topics issue will be devoted to updating the
current understanding of P. aeruginosa systems as they relate to its different lifestyles in different environments. The underlying
theme is to provide broad overviews and to integrate protein structure-function and gene regulation as it relates to the biology of
this bacterium.
The Bad Bug Book 2nd Edition, released in 2012, provides current information about the major known agents that cause
foodborne illness.Each chapter in this book is about a pathogen—a bacterium, virus, or parasite—or a natural toxin that can
contaminate food and cause illness. The book contains scientific and technical information about the major pathogens that cause
these kinds of illnesses.A separate “consumer box” in each chapter provides non-technical information, in everyday language.
The boxes describe plainly what can make you sick and, more important, how to prevent it.The information provided in this
handbook is abbreviated and general in nature, and is intended for practical use. It is not intended to be a comprehensive scientific
or clinical reference.The Bad Bug Book is published by the Center for Food Safety and Applied Nutrition (CFSAN) of the Food and
Drug Administration (FDA), U.S. Department of Health and Human Services.
Over the past several decades, new scientific tools and approaches for detecting microbial species have dramatically enhanced
our appreciation of the diversity and abundance of the microbiota and its dynamic interactions with the environments within which
these microorganisms reside. The first bacterial genome was sequenced in 1995 and took more than 13 months of work to
complete. Today, a microorganism's entire genome can be sequenced in a few days. Much as our view of the cosmos was forever
altered in the 17th century with the invention of the telescope, these genomic technologies, and the observations derived from
them, have fundamentally transformed our appreciation of the microbial world around us. On June 12 and 13, 2012, the Institute of
Medicine's (IOM's) Forum on Microbial Threats convened a public workshop in Washington, DC, to discuss the scientific tools and
approaches being used for detecting and characterizing microbial species, and the roles of microbial genomics and metagenomics
to better understand the culturable and unculturable microbial world around us. Through invited presentations and discussions,
participants examined the use of microbial genomics to explore the diversity, evolution, and adaptation of microorganisms in a
wide variety of environments; the molecular mechanisms of disease emergence and epidemiology; and the ways that genomic
technologies are being applied to disease outbreak trace back and microbial surveillance. Points that were emphasized by many
participants included the need to develop robust standardized sampling protocols, the importance of having the appropriate
metadata, data analysis and data management challenges, and information sharing in real time. The Science and Applications of
Microbial Genomics summarizes this workshop.
Rhizosphere biology is approaching a century of investigations wherein growth-promoting rhizomicroorganisms (PGPR) have attracted
special attention for their ability to enhance productivity, profitability and sustainability at a time when food security and rural livelihood are a
key priority. Bio-inputs - either directly in the form of microbes or their by-products - are gaining tremendous momentum and harnessing the
potential of agriculturally important microorganisms could help in providing low-cost and environmentally safe technologies to farmers. One
approach to such biologically-based strategies is the use of naturally occurring products such as PGPR. Written by an international team of
experts, this book considers new concepts and global issues in biopesticide research and evaluates the implications for sustainable
productivity. It is an invaluable resource for researchers in applied agricultural biotechnology, microbiology and soil science, and also for
industry personnel in these areas.
Assembling the latest research by an international group of contributors, this volume covers the epidemiology, pathogenesis, clinical features,
and control measures of this elusive microorganism. It will provide a deeper understanding of the pathogen to physicians and surgeons caring
for patients infected, or at risk of becoming infected, with Pseudomonas Aeruginosa.
This volume collects new information on the genomics of saprophytic soil Pseudomonas, as well as functions related to genomic islands. It
explores life styles in different settings and sheds further insights on the wide metabolic potential of this microbe for the removal of pollutants
and production of added-value products. This volume also explores how Pseudomonas responds and reacts to environmental signals,
including detection of cell density.
This book comprehensively discusses our current understanding of the role and biological mechanisms of horizontal transfer of genetic
elements in the environment, which has been important in the evolution of prokaryotes (archaea and bacteria). Horizontal transfer of genetic
elements generates variations of prokaryotes and their genomes. Comparative studies of genomes revealed that it frequently occurred during
archaeal and bacterial evolution. The book introduces a variety of studies related to horizontal gene transfer, gene silencing, plasmids,
phages, transposons, and the emergence of microbes that degrade man-made xenobiotics and have antimicrobial resistance. Written by
leading researchers in DNA traffic, the book is a valuable guide to horizontal transfer for both young scientists and experts in the field.
Pseudomonas comprises three volumes covering the biology of pseudomonads in a wide context, including the niches they inhabit, the
taxonomic relations among members of this group, the molecular biology of gene expression in different niches and under different
environmental conditions, the analysis of virulence traits in plants, animals and human pathogens as well as the determinants that make
some strains useful for biotechnological applications and promotion of plant growth. There has been growing interest in pseudomonads and a
particular urge to understand the biology underlying the complex metabolism of these ubiquitous microbes. These bacteria are capable of
colonizing a wide range of niches, including the soil, the plant rhizosphere and phylosphere, and animal tissues; more recently they have
attracted attention because of their capacity to form biofilms, a characteristic with potentially important medical and environmental
implications. The three volumes cover the following topics: - Taxonomy, - Genomics, - Life styles, - Cell Architecture, - Virulence, Regulation, - Macromolecules, - Alternative Respiratory Substrates, - Catabolism and Biotransformations. Pseudomonas will be of use to all
researchers working on these bacteria, particularly those studying microbiology, plant crops, pathogenesis, and chemical engineering.
Advanced students in biology, medicine and agronomy will also find these three volumes a valuable reference during their studies.
Collects some issues in the field of Pseudomonas. This fourth volume covers the following topics: Virulence and Pathogens; Genomics and
Proteomics; Physiology, Metabolism and Biotechnology. It is useful for researchers working on these bacteria, and for students in biology,
medicine and agronomy.
This book provides a selection of microbiological methods which are applicable or already applied in regional or national soil quality
monitoring programmes. An overview is given of approaches to monitoring, evaluating and managing soil quality (Part I), followed by a
selection of methods which are described in sufficient detail to use the book as a practical handbook in the laboratory (Part II). Finally a
census is given of the main methods used in over 30 European laboratories. The book is aimed at different levels: soil scientists, technicians,
policy makers, land managers and students.
Congenital defects in humans are of greater concern, and in that line, cystic fibrosis (CF) has been one of the most complex diseases posing
treatment challenge till date. Though it is a chronic condition, CF is closely associated with dysfunction of various organ systems of the
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human body, which in turn results in secondary infections by microbes. Decades of research by scientists worldwide has narrowed down the
cause of CF to a single target gene. But the complexity of the disease is the prime impediment to finding a single-shot cure. Fortunately, the
multidisciplinary approach toward understanding and management of the CF condition has certainly increased the level of life expectancy
among CF patients. In particular, the "omics" and the "systems biology" approach have greatly widened the focal area for better
understanding of the disease. This book includes a collection of interesting chapters contributed by eminent scientists around the world who
have been striving to improve the life of those affected by CF.

This book highlights the efforts made by distinguished scientific researchers world-wide to meet two key challenges: i) the limited
reserves of polluting fossil fuels, and ii) the ever-increasing amounts of waste being generated. These case studies have brought
to the foreground certain innovative biological solutions to real-life problems we now face on a global scale: environmental
pollution and its role in deteriorating human health. The book also highlights major advances in microbial metabolisms, which can
be used to produce bioenergy, biopolymers, bioactive molecules, enzymes, etc. Around the world, countries like China, Germany,
France, Sweden and the US are now implementing major national programs for the production of biofuels. The book provides
information on how to meet the chief technical challenges – identifying an industrially robust microbe and cheap raw material as
feed. Of the various possibilities for generating bioenergy, the most attractive is the microbial production of biohydrogen, which has
recently gained significant recognition worldwide, due to its high efficiency and eco-friendly nature. Further, the book highlights
factors that can make these bioprocesses more economical, especially the cost of the feed. The anaerobic digestion (AD) process
is more advantageous in comparison to aerobic processes for stabilizing biowastes and producing biofuels (hydrogen, biodiesel,
1,3-propanediol, methane, electricity), biopolymers (polyhydroxyalkanoates, cellulose, exopolysaccharides) and bioactive
molecules (such as enzymes, volatile fatty acids, sugars, toxins, etc.) for biotechnological and medical applications. Information is
provided on how the advent of molecular biological techniques can provide greater insights into novel microbial lineages.
Bioinformatic tools and metagenomic techniques have extended the limits to which these biological processes can be exploited to
improve human welfare. A new dimension to these scientific works has been added by the emergence of synthetic biology. The
Big Question is: How can these Microbial Factories be improved through metabolic engineering and what cost targets need to be
met?
"The explosion of the field of genetics over the last decade, with the new technologies that have stimulated research, suggests that
a new sort of reference work is needed to keep pace with such a fast-moving and interdisciplinary field. Brenner's Encyclopedia of
Genetics, 2nd edition, builds on the foundation of the first edition by addressing many of the key subfields of genetics that were
just in their infancy when the first edition was published. The currency and accessibility of this foundational content will be
unrivalled, making this work useful for scientists and non-scientists alike. Featuring relatively short entries on genetics topics
written by experts in that topic, Brenner's Encyclopedia of Genetics provides an effective way to quickly learn about any aspect of
genetics, from Abortive Transduction to Zygotes. Adding to its utility, the work provides short entries that briefly define key terms,
and a guide to additional reading and relevant websites for further study. Many of the entries include figures to explain difficult
concepts. Key terms in related areas such as biochemistry, cell, and molecular biology are also included, and there are entries that
describe historical figures in genetics, providing insights into their careers and discoveries." -- Publisher's website.
Microbiology involves the study of microscopic living organisms. Most of them are unicellular and all the life processes are
performed by a single cell. They are associated with the health and welfare of human beings. Among the biological sciences,
microbiology has established itself a place in the current century. Microorganisms also provide experimental models in various
research activities, and an answer to numerous fundamental questions in genetics / metabolism, cell form and function. This book
is presented in six chapters comprising of two sections. The first section deals with Microbiology and Agriculture and the second
section deals with Microbiology and Human Health. The book is expected to attract wide audience from various fields of biological
sciences in general, and microbiologists in particular.
PART I Molecular Biology 1. Molecular Biology and Genetic Engineering Definition, History and Scope 2. Chemistry of the Cell: 1.
Micromolecules (Sugars, Fatty Acids, Amino Acids, Nucleotides and Lipids) Sugars (Carbohydrates) 3. Chemistry of the Cell . 2.
Macromolecules (Nucleic Acids; Proteins and Polysaccharides) Covalent and Weak Non-covalent Bonds 4. Chemistry of the
Gene: Synthesis, Modification and Repair of DNA DNA Replication: General Features 5. Organisation of Genetic Material 1.
Packaging of DNA as Nucleosomes in Eukaryotes Techniques Leading to Nucleosome Discovery 6. Organization of Genetic
Material 2. Repetitive and Unique DNA Sequences 7. Organization of Genetic Material: 3. Split Genes, Overlapping Genes,
Pseudogenes and Cryptic Genes Split Genes or .Interrupted Genes 8. Multigene Families in Eukaryotes 9. Organization of
Mitochondrial and Chloroplast Genomes 10. The Genetic Code 11. Protein Synthesis Apparatus Ribosome, Transfer RNA and
Aminoacyl-tRNA Synthetases Ribosome 12. Expression of Gene . Protein Synthesis 1. Transcription in Prokaryotes and
Eukaryotes 13. Expression of Gene: Protein Synthesis: 2. RNA Processing (RNA Splicing, RNA Editing and Ribozymes)
Polyadenylation of mRNA in Prokaryotes Addition of Cap (m7G) and Tail (Poly A) for mRNA in Eukaryotes 14. Expression of
Gene: Protein Synthesis: 3. Synthesis and Transport of Proteins (Prokaryotes and Eukaryotes) Formation of Aminoacyl tRNA 15.
Regulation of Gene Expression: 1. Operon Circuits in Bacteria and Other Prokaryotes 16. Regulation of Gene Expression . 2.
Circuits for Lytic Cycle and Lysogeny in Bacteriophages 17. Regulation of Gene Expression 3. A Variety of Mechanisms in
Eukaryotes (Including Cell Receptors and Cell Signalling) PART II Genetic Engineering 18. Recombinant DNA and Gene Cloning
1. Cloning and Expression Vectors 19. Recombinant DNA and Gene Cloning 2. Chimeric DNA, Molecular Probes and Gene
Libraries 20. Polymerase Chain Reaction (PCR) and Gene Amplification 21. Isolation, Sequencing and Synthesis of Genes 22.
Proteins: Separation, Purification and Identification 23. Immunotechnology 1. B-Cells, Antibodies, Interferons and Vaccines 24.
Immunotechnology 2. T-Cell Receptors and MHC Restriction 25. Immunotechnology 3. Hybridoma and Monoclonal Antibodies
(mAbs) Hybridoma Technology and the Production of Monoclonal Antibodies 26. Transfection Methods and Transgenic Animals
27. Animal and Human Genomics: Molecular Maps and Genome Sequences Molecular Markers 28. Biotechnology in Medicine:
l.Vaccines, Diagnostics and Forensics Animal and Human Health Care 29. Biotechnology in Medicine 2. Gene Therapy Human
Diseases Targeted for Gene Therapy Vectors and Other Delivery Systems for Gene Therapy 30. Biotechnology in Medicine: 3.
Pharmacogenetics / Pharmacogenomics and Personalized Medicine Phannacogenetics and Personalized 31. Plant Cell and
Tissue Culture' Production and Uses of Haploids 32. Gene Transfer Methods in Plants 33. Transgenic Plants . Genetically
Modified (GM) Crops and Floricultural Plants 34. Plant Genomics: 35. Genetically Engineered Microbes (GEMs) and Microbial
Genomics References
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Concise and up-to-date, this handy guide fills a gap in the literature by providing the essential knowledge for everyone with an
interest in the topic. The result is a comprehensive overview of the most important model organism in applied microbiology that
covers basic biology, pathology and biotechnological applications.
This open access book offers the first comprehensive account of the pan-genome concept and its manifold implications. The
realization that the genetic repertoire of a biological species always encompasses more than the genome of each individual is one
of the earliest examples of big data in biology that opened biology to the unbounded. The study of genetic variation observed
within a species challenges existing views and has profound consequences for our understanding of the fundamental mechanisms
underpinning bacterial biology and evolution. The underlying rationale extends well beyond the initial prokaryotic focus to all
kingdoms of life and evolves into similar concepts for metagenomes, phenomes and epigenomes. The books respective chapters
address a range of topics, from the serendipitous emergence of the pan-genome concept and its impacts on the fields of
microbiology, vaccinology and antimicrobial resistance, to the study of microbial communities, bioinformatic applications and
mathematical models that tie in with complex systems and economic theory. Given its scope, the book will appeal to a broad
readership interested in population dynamics, evolutionary biology and genomics.
In the context of increasing concern for food and environmental quality, use of Plant Growth-Promoting Rhizobacteria (PGPR) for
reducing chemical inputs in agriculture is a potentially important issue. This book provides an update by renowned international
experts on the most recent advances in the ecology of these important bacteria, the application of innovative methodologies for
their study, their interaction with the host plant, and their potential application in agriculture.
Bacteria are among the earliest forms of life on Earth. Notwithstanding their small size and primitive origin, bacteria still have a
tremendous impact on everyday human life. Over the centuries, research into bacteria have provided and enriched the
fundamental biological knowledge due to their readily measured processes and effects on higher organisms. Although molecular
genetics and microbiology were among the scientific fields that have mostly benefited from the discoveries made in bacteria, our
current state of knowledge has gone beyond what anyone could have ever imagined. The present Research Topic aims to cover
new and exciting broad aspects of the importance of bacteria to human life, both positive and negative influences. Regulation of
bacterial gene expression, replication and segregation control mechanisms, cell to cell communication via quorum sensors, and
the relatively recent finding of bacterial immunity via CRISPR, have led to the development of many, and very important new tools
in biotechnology and the emerging field of molecular medicine. The battle against infectious diseases has also benefited from the
genetic approaches that have been developed in the quest for finding new targets and novel drugs against pathogenic bacteria. At
the next level, the human microbiome project has opened up new avenues in understanding the role of bacteria in human health
and wellbeing. Finally, the relationship between bacterial infections and human cancers will also be covered, a subject that is still
under verification through rigorous experimental approaches. Special emphasis will be given to the bacterial accessory genome,
i.e the mobilome, as the primary cause of health-threatening antimicrobial resistance and the production of toxins and virulence
factors. Taking into account the evolutionary importance of horizontal gene transfer and the additional beneficial roles of certain
bacterial mobile genetic elements, they help project best “the Good, the Bad and the Ugly” outline of this topic. At the time this
eBook is about to be published, our Research Topic has registered nearly 55, 000 views.
Known world-wide as the standard introductory text to this important and exciting area, the sixth edition of Gene Cloning and DNA Analysis
addresses new and growing areas of research whilst retaining the philosophy of the previous editions. Assuming the reader has little prior
knowledge of the subject, its importance, the principles of the techniques used and their applications are all carefully laid out, with over 250
clearly presented four-colour illustrations. In addition to a number of informative changes to the text throughout the book, the final four
chapters have been significantly updated and extended to reflect the striking advances made in recent years in the applications of gene
cloning and DNA analysis in biotechnology. Gene Cloning and DNA Analysis remains an essential introductory text to a wide range of
biological sciences students; including genetics and genomics, molecular biology, biochemistry, immunology and applied biology. It is also a
perfect introductory text for any professional needing to learn the basics of the subject. All libraries in universities where medical, life and
biological sciences are studied and taught should have copies available on their shelves. "... the book content is elegantly illustrated and well
organized in clear-cut chapters and subsections... there is a Further Reading section after each chapter that contains several key
references... What is extremely useful, almost every reference is furnished with the short but distinct author's remark." –Journal of Heredity,
2007 (on the previous edition)
Animals including humans are highly dependent on plants to provide many different nutrients including iron in a useable form. Additionally,
plants are used to support the growth of animals and obtaining high crop yields via optimal plant growth is an economic necessity. Thus, it is
crucial to understand the role of iron in plant nutrition. This book provides comprehensive reviews on topics of plant-iron nutrition that are
being addressed by different laboratories around the world. As one can see, the area of plant-iron nutrition is highly interdisciplinary, involving
scientists of various fields of knowledge. Plant biologists are needed to characterize iron translocation throughout the plant following root iron
uptake and to examine the regulation of iron-stimulated activities that influence crop yield and quality. Plant geneticists are contributing to the
area of plant-iron nutrition by developing model systems to aid our understanding of the complex activities of the individual plant. Soil
chemists are examining the interactions between iron and various minerals and organic matter soil components in the root zone.
Microbiologists are providing a crucial perspective on how the interactions between the plant and soil microorganisms are important in plant
iron nutrition. Additionally, the cycling of iron in the terrestrial environment is being examined by ecologists and related scientists. While it may
be ideal to systematically examine iron nutrition in a single plant species, research is influenced by local or regional requirements.
Molecular Microbial Ecology of the Rhizosphere covers current knowledge on the molecular basis of plant-microbe interactions in the
rhizosphere. Also included in the book are both reviews and research-based chapters describing experimental materials and methods. Edited
by a leader in the field, with contributions from authors around the world, Molecular Microbial Ecology of the Rhizosphere brings together the
most up-to-date research in this expanding area, and will be a valuable resource for molecular microbiologists and plant soil scientists, as
well as upper level students in microbiology, ecology, and agriculture.
Antibiotics and Antimicrobial Resistance Genes (AMR) in the Environment summarizes and updates information on antibiotic producing
organisms and their resistance and entry routes in soil, air, water and sediment. As antibiotic use continues to rise in healthcare, their fate,
bioavailability and biomonitoring, and impacts on environment and public health are becoming increasingly important. The book addresses
the impact of antibiotics and AMR to environment and public health and risk assessment. Moreover, it focused on the metagenomics and
molecular techniques for the detection of antibiotics and antimicrobial genes. Lastly, it introduces management strategies, such as treatment
technologies for managing antibiotics and AMR/ARGs-impacted environment, and bioremediation approaches. Summarizes and updates
information on antibiotics and AMR/ARGs production and its fate and transport in the environment Includes phytoremediation and
bioremediation technologies for environmental management Provides analysis of risk assessment of antibiotic resistance genes to help
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understand the environmental and socioeconomic impacts of antibiotics and AMR/ARGs
Pan-genomics: Applications, Challenges, and Future Prospects covers current approaches, challenges and future prospects of pangenomics. The book discusses bioinformatics tools and their applications and focuses on bacterial comparative genomics in order to leverage
the development of precise drugs and treatments for specific organisms. The book is divided into three sections: the first, an "overview of pangenomics and common approaches, brings the main concepts and current approaches on pan-genomics research; the second, “case studies
in pan-genomics, thoroughly discusses twelve case, and the last, “current approaches and future prospects in pan-multiomics , encompasses
the developments on omics studies to be applied on bacteria related studies. This book is a valuable source for bioinformaticians, genomics
researchers and several members of biomedical field interested in understanding further bacterial organisms and their relationship to human
health. Covers the entire spectrum of pangenomics, highlighting the use of specific approaches, case studies and future perspectives
Discusses current bioinformatics tools and strategies for exploiting pangenomics data Presents twelve case studies with different organisms
in order to provide the audience with real examples of pangenomics applicability
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