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This book is a printed edition of the Special Issue "Identification and Characterization of Antimicrobial Peptides with
Therapeutic Potential" that was published in Pharmaceuticals
Chemistry plays a critical role in daily life, impacting areas such as medicine and health, consumer products, energy
production, the ecosystem, and many other areas. Communicating about chemistry in informal environments has the
potential to raise public interest and understanding of chemistry around the world. However, the chemistry community
lacks a cohesive, evidence-based guide for designing effective communication activities. This report is organized into two
sections. Part A: The Evidence Base for Enhanced Communication summarizes evidence from communications, informal
learning, and chemistry education on effective practices to communicate with and engage publics outside of the
classroom; presents a framework for the design of chemistry communication activities; and identifies key areas for future
research. Part B: Communicating Chemistry: A Framework for Sharing Science is a practical guide intended for any
chemists to use in the design, implementation, and evaluation of their public communication efforts.
This new edition of Biological Oceanography has been greatly updated and expanded since its initial publication in 2004.
It presents current understanding of ocean ecology emphasizing the character of marine organisms from viruses to fish
and worms, together with their significance to their habitats and to each other. The book initially emphasizes pelagic
organisms and processes, but benthos, hydrothermal vents, climate-change effects, and fisheries all receive attention.
The chapter on oceanic biomes has been greatly expanded and a new chapter reviewing approaches to pelagic food
webs has been added. Throughout, the book has been revised to account for recent advances in this rapidly changing
field. The increased importance of molecular genetic data across the field is evident in most of the chapters. As with the
previous edition, the book is primarily written for senior undergraduate and graduate students of ocean ecology and
professional marine ecologists. Visit www.wiley.com/go/miller/oceanography to access the artwork from the book.
Globally rainforests are under threat on numerous fronts, including clearing for agriculture, harvesting for timber and
urban expansion. Yet they have a crucial role in biodiversity conservation, climate change mitigation and providing other
ecosystem services. Rainforests are also attractive tourist spaces and where they have been used as a tourism resource
they have generated significant income for local communities. However, not all use of rainforests as a tourism resource
has been sustainable. This book argues that sustainability must be the foundation on which tourism use of this complex
but ultimately fragile ecosystem is built upon. It provides a multi-disciplinary perspective, incorporating rainforest science,
management and tourism issues. The book is organized into four sections commencing with 'Tourism in rainforest
regions', followed by 'Threats to rainforest tourism' and 'The development and management of rainforest experiences',
and finally 'Wildlife and rainforest tourism'. Each major rainforest region is covered, including the Amazon, Central
America, Africa, Australia and south-east Asia, in the context of a specific issue. For example, rainforests in Papua New
Guinea are examined in the context of community-based ecotourism development, while the rainforests in Borneo are
discussed in an examination of wildlife issues. Other issues covered in this manner include governance, empowerment
issues for rainforest peoples and climate change.
Indoleamine 2,3-dioxygenase (IDO1) is an ancestral enzyme that, initially confined to the regulation of tryptophan
availability in local tissue microenvironments, is now considered to play a wider role that extends to homeostasis and
plasticity of the immune system. Thus IDO biology has implications for many aspects of immunopathology, including viral
infections, neoplasia, autoimmunity, and chronic inflammation. Its immunoregulatory effects are mainly mediated by
dendritic cells (DCs) and involve not only tryptophan deprivation but also production of kynurenines that act on IDO- DCs,
thus rendering an otherwise stimulatory DC capable of regulatory effects, as well as on T cells. The aryl hydrocarbon
receptor (AhR) is a ligand-operated transcription factor originally recognized as the effector mediating the pathologic
effects of dioxins and other pollutants. However, it is now well established that AhR activation by endogenous ligands can
produce immunoregulatory effects. The IDO1 mechanism appears to have been selected through phylogenesis primarily
to prevent overreacting responses to TLR-recognized pathogen-associated molecular patterns, and only later did it
become involved in the response to T cell receptor-recognized antigens. As a result, in mammals, IDO1 has become
pivotal in fetomaternal tolerance, at a time when regulatory T cells emerged to meet the same need, namely protecting
the fetus. IDO1 and regulatory T (Treg) cells may have then coevolved to broaden their function well beyond their initial
task of protecting the fetus, such that, in acquired immunity, IDO1 (with its dual enzymic and signaling function) has
turned into an important component of the peripheral generation and effector function of regulatory T cells. AhR, in turn,
which has a role in regulatory T-cell generation, is presumed to have evolved from invertebrates, where it served a ligandindependent role in normal development processes. Evolution of the receptor in vertebrates resulted in the ability to bind
structurally different ligands, including xenobiotics and microbiota-derived catabolites. Considering the inability of
invertebrate AhR homologs to bind dioxins, the adaptive role of the AhR to act as a regulator of xenobiotic-metabolizing
enzymes may have been a vertebrate innovation, to later acquire an additional immune regulatory role by coevolutive
pressure in mammals by IDO1 and regulatory T cells. Thus an entirely new paradigm in immunology, and more
specifically in immune tolerance, is the coevolution of three systems, namely, the IDO1 mechanism, AhR-driven gene
transcription, and T-cell regulatory activity, that originating from the initial need of protecting the fetus in mammals, have
later turned into a pivotal mechanism of peripheral tolerance in autoimmunity, transplantation, and neoplasia.
When Santiago Ramón y Cajal started to unravel the fine structure of the nervous system in the last decades of the XIXth
century maybe only his unbeatable soul of brave Spaniard imagined that most of the descriptions were scientific truths
that lasted to date. Simple histological stainings, curiosity to ameliorate these, monocular microscopes, patience for
drawing his observations and a rich imaginative open mind: this is the recipy for Cajal success. His descriptions of
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connectivity in the nervous system, compiled in Cajal's opus magna published in 1904 ("Textura del sistema nervioso del
hombre y los vertebrados") and 1911 ("Histologie du systeme nerveux"), have been corroborated by modern techniques
decade after decade. Even more, the main hypothesis that Cajal raised are universally recognised as biological laws,
today: the neuron theory, the law on the dynamic polarization of the neuron and the chemotropic hypothesis. That is: the
nervous system is not a sincitial network but is formed by individual cells; the transmission of the nerve impulses follow a
main direction within a given neuron; the axons are guided by chemical substances in a chemotropic way, till form
synapses with their targets. Attracted by Cajal's strong personality and scientific success, a number of medical students
and doctors join him in the crusade to explore the nervous system. And the seed planted by the universal savant was
really successful: Francisco Tello described interesting aspects of the regeneration of peripheral nerves which are very
useful for neuroscientist currently working in this topic; Nicolás Achúcarro significantly contributed to study neuroglia and
future microglia; Pío del Río-Hortega identified two out of the four main nervous cell types, the oligodendrocytes and
microglia, and proposed an almost still valid classification for the CNS tumours; Fernando de Castro made was the first
description of arterial chemoreceptors in the carotid body; Rafael Lorente de Nó was a dominant figure of Neuroscience
for decades after the IInd World War, first describing the columnar organization of the cerebral cortex well before
Mountcastle, Hubbel and Wiesel. Even less recognised co-workers and disciples of Cajal (his brother Pedro Ramón y
Cajal, Domingo Sánchez, the neurologist Rodríguez-Lafora... protagonised discoveries that are consolidated scientific
truths today). Altogether, it is difficult (if not impossible) to find a school in biology contributing in such a fundamental and
variated way to the common acervo like the collectively known as Cajal School or Spanish Neurological School. Although
the particular way to work of the Maestro, selecting a pleiade of brilliant collaborators with whom accomplish such a
titanic feat, giving them freedom for their studies, has been recognised and confronted to antagonic systems followed by
other relevant scientists and scientific schools, the general recognition of such a significant major milestones for
Neuroscience and their vigency in the well-marched XXIst century is not: this is the purpose of this Ebook, to remind all
these examples of how successful can be the scientific work when it is minutious, constant and performed by brilliant,
imaginative and skilled scientists with a minimal conditions supporting their efforts.
Over the recent years, biotechnology has become responsible for explaining interactions of biological tools and
processes so that many scientists in the life sciences from agronomy to medicine are engaged in biotechnological
research. This book contains an overview focusing on the research area of molecular biology, molecular aspects of
biotechnology, synthetic biology and agricultural applications in relevant approaches. The book deals with basic issues
and some of the recent developments in biotechnological applications. Particular emphasis is devoted to both theoretical
and experimental aspect of modern biotechnology. The primary target audience for the book includes students,
researchers, biologists, chemists, chemical engineers and professionals who are interested in associated areas. The
book is written by international scientists with expertise in chemistry, protein biochemistry, enzymology, molecular biology
and genetics, many of which are active in biochemical and biomedical research. We hope that the book will enhance the
knowledge of scientists in the complexities of some biotechnological approaches; it will stimulate both professionals and
students to dedicate part of their future research in understanding relevant mechanisms and applications.
Mammalian pregnancy represents a unique immunological riddle in that the mother does not reject her allogeneic fetus.
In part this is largely due to a general sequestration or diminution of T cell activity, and an increased involvement of the
innate immune system. The field of immunology is concerned primarily with how innate and adaptive mechanisms
collaborate to protect vertebrates from infection. Although many cellular and molecular actors have evidently important
roles, antibodies and lymphocytes are considered to be the principal players. Yet despite their importance, it would be
definitely simplistic to conclude that they are solely essential for immunity overall. A major distinction between adaptive
and innate immunity is the spontaneity of the innate immune response, which utilizes an already pre-existing but limited
repertoire of responding modules. The slower onset of adaptive immunity compensates by its ability to recognize a much
broader repertory of foreign substances, and also by its power to constantly improve during a response, whereas innate
immunity remains relatively unaffected. The interactions between the reproductive system and the immune system are of
particular interest, since the reproductive system is unique in that its primary role is to assure the continuity of the
species, while the immune system provides internal protection and thus facilitates continued health and survival. The
modus operandi of these two morphologically diffuse systems involves widely distributed chemical signals in response to
environmental input, and both systems must interact for the normal functioning of each. Furthermore, dysregulation of
normal physiological interactions between the reproductive and immune systems can lead to severe pregnancy-related
disorders or complications. On the other hand, by ameliorating auto-inflammatory conditions such as MS and RA,
pregnancy may provide a unique insight into novel immune modulatory strategies. The scientific focus on
reproductive–immune research has historically provided substantial insight into the interface between these two
physiological systems. A translational research approach would involve a tight interaction between diverse scientific and
clinical disciplines including immunology, obstetrics, haematology, haemostasis and endocrinology. With so much recent
progress in the field, we believe that it is valuable and well-timed to review the broad variety of the relevant physiologic
and pathologic aspects – from menstruation to fertilization and implantation, and from placentation and pregnancy per se
to the post partum condition - in which the immune system takes part. We are looking forward to a wide and vivid
discussion of these and related issues, and we sincerely expect that our readers profoundly benefit from new exciting
insights and fruitful collaborations.
Quantitative Biology: Dynamics of Living SystemsFrontiers Media SA
Obesity and type 2 diabetes are increasing worldwide problems. In this book we reviewed factors that contribute to glucose
homeostasis and the pathogenesis of Type 2 diabetes. In addition the book addresses current strategies for treatment of Type 2
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Diabetes.
Hardly a day goes by without news of the extinction or endangerment of yet another animal species, followed by urgent but largely
unheeded calls for action. An eloquent denunciation of the failures of Canada's government and society to protect wildlife from
human exploitation, Max Foran's The Subjugation of Canadian Wildlife argues that a root cause of wildlife depletions and habitat
loss is the culturally ingrained beliefs that underpin management practices and policies. Tracing the evolution of the highly
contestable assumptions that define the human–wildlife relationship, Foran stresses the price wild animals pay for human selfinterest. Using several examples of government oversight at the federal, provincial, and territorial levels, from the Species at Risk
Act to the Biodiversity Strategy, Protected Areas Network, and provincial management plans, this volume shows that wildlife
policies are as much – or more – about human needs, priorities, and profit as they are about preservation. Challenging established
concepts including ecological integrity, adaptive management, sport hunting as conservation, and the flawed belief that wildlife is a
renewable resource, the author compels us to recognize animals as sentient individuals and as integral components of complex
ecological systems. A passionate critique of contemporary wildlife policy, The Subjugation of Canadian Wildlife calls for beliefchange as the best hope for an ecologically healthy, wildlife-rich Canada.
The Scribes of the Prophet
As the world struggles to reduce its dependence on fossil fuels and curb greenhouse gas emissions, industrial biotechnology is
also ‘going green.’ Escherichia coli has long been used as a model Gram-negative bacterium, not only for fundamental research,
but also for industrial applications. Recently, however, cyanobacteria have emerged as candidate chassis for the production of
commodity fuels and chemicals, utilizing CO2 and sunlight as the main nutrient requirements. In addition to their potential for
reducing greenhouse gas emissions and lowering production costs, cyanobacteria have naturally efficient pathways for the
production metabolites such as carotenoids, which are of importance in the nutraceutical industry. The unique metabolic and
regulatory pathways present in cyanobacteria present new challenges for metabolic engineers and synthetic biologists. Moreover,
their requirement for light and the dynamic regulatory mechanisms of the diurnal cycle further complicate the development and
application of cyanobacteria for industrial applications. Consequently, significant advancements in cyanobacterial engineering and
strain development are necessary for the development of a ‘green E. coli’. This Research Topic will focus on cyanobacteria as
organisms of emerging industrial relevance, including research focused on the development of genetic tools for cyanobacteria, the
investigation of new cyanobacterial strains, the construction of novel cyanobacterial strains via genetic engineering, the application
of ‘omics’ tools to advance the understanding of engineered cyanobacteria, and the development of computational models for
cyanobacterial strain development.
The search for knowledge on cellular and molecular mechanisms involved in skeletal muscle mass homeostasis and regeneration
is an exciting scientific area and extremely important to develop therapeutic strategies for neuromuscular disorders and conditions
related to muscle wasting. The mechanisms involved in the regulation of skeletal muscle mass and regeneration consist of
molecular signaling pathways modulating protein synthesis and degradation, bioenergetics alterations and preserved function of
muscle stem cells. In the last years, different kinds of stem cells has been reported to be localized into skeletal muscle (satellite
cells, mesoangioblasts, progenitor interstitial cells and others) or migrate from non-muscle sites, such as bone marrow, to muscle
tissue in response to injury. In addition, myogenic progenitor cells are also activated in skeletal muscle wasting disorders. The goal
of this research topic is to highlight the available knowledge regarding skeletal muscle and stem cell biology in the context of both
physiological and pathological conditions. Our purpose herein is to facilitate better dissemination of research into skeletal muscle
physiology field. Frontiers in Physiology is a journal indexed in: PubMed Central, Scopus, Google Scholar, DOAJ, CrossRef.
This book focuses on environmental aspects of Boka Kotorska Bay in Montenegro (South Adriatic Sea), an area that has been
shaped by seasonal tourism, and explores the use and limitations of its natural resources. The individual chapters highlight its
geographic and oceanographic characteristics, climate, history and development, biology, fisheries, agriculture, coastal zones,
shipping, marine tourism and pollution. Above all, the environmental impact of tourism on marine, coastal and shoreline areas and
the resulting conflicts are discussed in detail. The volume is intended for specialists working in various fields of environmental
sciences and ecology, water resources and management, land reclamation and agriculture, and regional climate change.
The search for altenative, renewable sources of fuel and energy from plants, algae, and waste materials has catalyzed in recent
years. With the growing interest in bioenergy development and production there has been increasing demand for a broad ranging
introductory text in the field. Bioenergy: Principles and Practices provides an invaluable introduction to the fundamentals of
bioenergy feedstocks, processing, and industry. Bioenergy provides readers with an understanding of foundational information on
1st, 2nd, and 3rd generation biofuels. Coverage spans from feedstock production of key energy sources such as grasses, canes,
and woody plants through chemical conversion processes and industrial application. Each chapter provides a thorough description
of fundamental concepts, definitions of key terms, case studies and practical examples and exercises. Bioenergy: Principles and
Practices will be an essential resource for students, bioengineers, chemists, and industry personnel tying key concepts of
bioenergy science to valuable real world application.
Traditionally, symbiosis research has been undertaken by researchers working independently of one another and often focused on
a few cases of bipartite host-symbiont interactions. New model systems are emerging that will enable us to fill fundamental gaps in
symbiosis research and theory, focusing on a broad range of symbiotic interactions and including a variety of multicellular hosts
and their complex microbial communities. In this Research Topic, we invited researchers to contribute their work on diverse
symbiotic networks, since there are a large variety of symbioses with major roles in the proper functioning of terrestrial or aquatic
ecosystems, and we wished the Topic to provide a venue for communicating findings across diverse taxonomic groups. A
synthesis of recent investigations in symbiosis can impact areas such as agriculture, where a basic understanding of plant-microbe
symbiosis will provide foundational information on the increasingly important issue of nitrogen fixation; climate change, where
anthropogenic factors are threatening the survival of marine symbiotic ecosystems such as coral reefs; animal and human health,
where unbalances in host microbiomes are being increasingly associated with a wide range of diseases; and biotechnology, where
process optimization can be achieved through optimization of symbiotic partnerships. Overall, our vision was to produce a volume
of works that will help define general principles of symbiosis within a new conceptual framework, in the road to finally establish
symbiology as an overdue central discipline of biological science.
In recent times, the phrase ’personalised medicine’ has become the symbol of medical progress and a label for better health care
in the future. However, a controversial debate has developed around whether these promises of better, more personal and more
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cost-efficient medicine are realistic. This book brings together leading researchers from across Europe and North America, from
both normative and empirical disciplines, who take a more critical view of the often encountered hype associated with personalised
medicine. Partially drawing on a four year collaborative research project funded by the German Ministry for Education and
Research, the book presents a multidisciplinary debate on the current state of research on the ethical, legal and social implications
of personalised medicine. At a time when future health care is a topic of much discussion, this book provides valuable policy
recommendations for the way forward. This study will be of interest to researchers from various disciplines including philosophy,
bioethics, law and social sciences.
The rodent incisor is a good model system to study the molecular and cellular events that are involved in enamel biomineralization. Incisors in
rodents continuously erupt during their lifespan, thus allowing the study of all stages of enamel synthesis, deposition, mineralization and
maturation in the same tissue section. This model system has provided invaluable insight into the specifics of enamel formation as a basis to
understand human pathologies such as amelogenesis imperfect. Furthermore, the rodent incisor allows exploration and understanding of
some of the most fundamental mechanisms that govern biomineralization. Enamel is the most mineralized, hardest tissue in the body. It is
formed within a unique organic matrix that, unlike other hard tissues such as bone and dentin, does not contain collagen. The formation of
enamel can be divided into two main stages: the secretory and maturation stage. During the secretory stage, a highly ordered arrangement of
hydroxyapatite crystals is formed under the influence of structural matrix proteins such as amelogenin, ameloblastin and enamelin. During the
maturation stage, the organic matrix is removed and hydroxyapatite crystals expand to ultimately yield a functional hard structure consisting
of over 96% mineral. Research efforts over the past decades have mainly focused on the secretory stage, providing novel insights into the
concept of biomineralization. However, the events that occur during the maturation stage have not been yet explored in detail, likely because
the physiological roles of the enamel-forming ameloblasts are more diverse and complex at this stage. Mature ameloblasts are involved in the
regulation of calcium transport in large amounts, phosphate and protein fragments in and out of the maturing enamel and provide regulatory
mechanisms for the control of the pH. In recent years, increased efforts have been dedicated towards defining the molecular events during
enamel maturation. The development of an ever-increasing number of transgenic animal models has clearly demonstrated the essential roles
of matrix and non-matrix proteins during enamel formation. Multiple traditional and modern analytical techniques are applied for the
characterization of enamel in these animals. The need for this Research Topic therefore stems from new information that has been generated
on molecular events during the enamel maturation stage and the development and application of highly advanced analytical techniques to
characterize dental enamel. The benefits and limitations of these techniques need to be reviewed and their application standardized for valid
comparative studies.
An ethologist shows man to be a gene machine whose world is one of savage competition and deceit
Addressing the non-human animal from the standpoint of various social and cultural constructions from a global and multidisciplinary
perspective, this volume seeks to draw attention to the complexity of the underlying issues and the manifold dimensions of the animal-human
bond.
Wine aging is a desirable and valuable process, commonly used to improve wine quality, and traditionally carried out in oak wooden casks.
The correct use of oak barrels and the ever-increasing demand for barrels in the different production areas of the world has led to a constant
search for technological alternatives to reproduce the chemical and physical processes undergone by wines during their stay in barrels. The
aim of this Special Issue is to publish a compilation of original research and revision works that cover different aspects of the ageing
processes of wine in casks and other alternative systems that reproduce, with different technologies, the transformations that take place in
the barrel. Important aspects to be addressed are: the type of technological solutions that exist for wine agingthe impact of these new
technologies on the final productcomparison of the effect of emerging and traditional technologies on the wine ageddifferentiation of wines
undergoing different systems to avoid fraudcharacterization of the new materials used in barrel productionaccelerated aging of wines with
wood and oxygen
Welcome! We, humans, tend to experience forgetfulness when we get old. The forgetfulness may become more serious memory impairment,
dementia. Presumably, we have known it for a long time, but we still do not know the mechanism behind. A normal part of forgetfulness is
called age-related memory impairment (AMI), which is considered the first step towards mild cognitive impairment (MCI; transition state) and
dementia (disease state). The majority of dementia is attributable to Alzheimer’s disease (AD). Progression to dementia occurs at a high rate
in patients with AMI. This eBook covers exciting but yet challenging field of cognitive aging. AMI is specific to neural tissues of the brain and
is considered to be segmental aging. It happens not only to humans but also to a variety of species. Learning and memory are vulnerable to
aging in a wide variety of model species, including worms, fruit flies, insects, snails, fishes, and rodents. Aging specifically reduces the ability
to learn new information but leaves “old” memories and procedural memory intact. A comparative approach including the use of model
systems seems to facilitate understanding of the molecular mechanisms that lead to AMI and AD. We advocate research on model systems.
This eBook also provides the first manuscript co-authored with an AD patient to create a feedback loop from patients incorporated into
research. We also included a manuscript on the semi-automated system that was inspired by such a feedback. Those may place a nice flavor
to this exciting series of comparative research on cognitive aging. We hope you enjoy this eBook. Warm regards, Shin Murakami, Ph.D.
Deciphering anatomical and functional maps in the nervous system is a main challenge for both clinical and basic neuroscience. Modern
approaches to mark and manipulate neurons are bringing us closer than ever to better understand nervous system wiring diagrams. Here we
present both original research and review material on current work in this area. Together, this eBook aims to provide a comprehensive
snapshot of some of the tools and technologies currently available to investigate brain wiring and function, as well as discuss ongoing
challenges the field will be confronted with in the future.
The rapid development of new methods for immunological data collection – from multicolor flow cytometry, through single-cell imaging, to
deep sequencing – presents us now, for the first time, with the ability to analyze and compare large amounts of immunological data in health,
aging and disease. The exponential growth of these datasets, however, challenges the theoretical immunology community to develop
methods for data organization and analysis. Furthermore, the need to test hypotheses regarding immune function, and generate predictions
regarding the outcomes of medical interventions, necessitates the development of mathematical and computational models covering
processes on multiple scales, from the genetic and molecular to the cellular and system scales. The last few decades have seen the
development of methods for presentation and analysis of clonal repertoires (those of T and B lymphocytes) and phenotypic (surface-marker
based) repertoires of all lymphocyte types, and for modeling the intricate network of molecular and cellular interactions within the immune
systems. This e-Book, which has first appeared as a ‘Frontiers in Immunology’ research topic, provides a comprehensive, online, open
access snapshot of the current state of the art on immune system modeling and analysis.
Child Development: Theories and Critical Perspectives provides an engaging and perceptive overview of both well-established and recent
theories in child and adolescent psychology. This unique summary of traditional scientific perspectives alongside critical post-modern thinking
will provide readers with a sense of the historical development of different schools of thought. The authors also place theories of child
development in philosophical and cultural contexts, explore links between them, and consider the implications of theory for practice in the
light of the latest thinking and developments in implementation and translational science. Early chapters cover mainstream theories such as
those of Piaget, Skinner, Freud, Maccoby and Vygotsky, whilst later chapters present interesting lesser-known theorists such as Sergei
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Rubinstein, and more recent influential theorists such as Esther Thelen. The book also addresses lifespan perspectives and systems theory,
and describes the latest thinking in areas ranging from evolutionary theory and epigenetics, to feminism, the voice of the child and Indigenous
theories. The new edition of Child Development has been extensively revised to include considerable recent advances in the field. As with the
previous edition, the book has been written with the student in mind, and includes a number of useful pedagogical features including further
reading, discussion questions, activities, and websites of interest. Child Development: Theories and Critical Perspectives will be essential
reading for students on advanced courses in developmental psychology, education, social work and social policy, and the lucid style will also
make it accessible to readers with little or no background in psychology.
Protein phosphorylation is one of the most abundant reversible post-translational modifications in eukaryotes. It is involved in virtually all
cellular processes by regulating protein function, localization and stability and by mediating protein-protein interactions. Furthermore, aberrant
protein phosphorylation is implicated in the onset and progression of human diseases such as cancer and neurodegenerative disorders. In
the last years, tens of thousands of in vivo phosphorylation events have been identified by large-scale quantitative phospho-proteomics
experiment suggesting that a large fraction of the proteome might be regulated by phosphorylation. This data explosion is increasingly
enabling the development of computational approaches, often combined with experimental validation, aiming at prioritizing phosphosites and
assessing their functional relevance. Some computational approaches also address the inference of specificity determinants of protein
kinases/phosphatases and the identification of phosphoresidue recognition domains. In this context, several challenging issues are still open
regarding phosphorylation, including a better understanding of the interplay between phosphorylation and allosteric regulation, agents and
mechanisms disrupting or promoting abnormal phosphorylation in diseases, the identification and modulation of novel phosphorylation
inhibitors, and so forth. Furthermore, the determinants of kinase and phosphatase recognition and binding specificity are still unknown in
several cases, as well as the impact of disease mutations on phosphorylation-mediated signaling. The articles included in this Research
Topic illustrate the very diverse aspects of phosphorylation, ranging from structural changes induced by phosphorylation to the peculiarities of
phosphosite evolution. Some also provide a glimpse into the huge complexity of phosphorylation networks and pathways in health and
disease, and underscore that a deeper knowledge of such processes is essential to identify disease biomarkers, on one hand, and design
more effective therapeutic strategies, on the other.
This book offers comprehensive coverage of all the core topics of bioinformatics, and includes practical examples completed using the
MATLAB bioinformatics toolboxTM. It is primarily intended as a textbook for engineering and computer science students attending advanced
undergraduate and graduate courses in bioinformatics and computational biology. The book develops bioinformatics concepts from the
ground up, starting with an introductory chapter on molecular biology and genetics. This chapter will enable physical science students to fully
understand and appreciate the ultimate goals of applying the principles of information technology to challenges in biological data
management, sequence analysis, and systems biology. The first part of the book also includes a survey of existing biological databases, tools
that have become essential in today’s biotechnology research. The second part of the book covers methodologies for retrieving biological
information, including fundamental algorithms for sequence comparison, scoring, and determining evolutionary distance. The main focus of
the third part is on modeling biological sequences and patterns as Markov chains. It presents key principles for analyzing and searching for
sequences of significant motifs and biomarkers. The last part of the book, dedicated to systems biology, covers phylogenetic analysis and
evolutionary tree computations, as well as gene expression analysis with microarrays. In brief, the book offers the ideal hands-on reference
guide to the field of bioinformatics and computational biology.
The seed plays a fundamental role in plant reproduction as well as a key source of energy, nutrients and raw materials for developing and
sustaining humanity. With an expanding and generally more affluent world population projected to reach nine billion by mid-century, coupled
to diminishing availability of inputs, agriculture is facing increasing challenges to ensure sufficient grain production. A deeper understanding of
seed development, evolution and physiology will undoubtedly provide a fundamental basis to improve plant breeding practices and ultimately
crop yields. Recent advances in genetic, biochemical, molecular and physiological research, mostly brought about by the deployment of novel
high-throughput and high-sensitivity technologies, have begun to uncover and connect the molecular networks that control and integrate
different aspects of seed development and help determine the economic value of grain crops with unprecedented details. The objective of this
e-book is to provide a compilation of original research articles, reviews, hypotheses and perspectives that have recently been published in
Frontiers in Plant Science, Plant Evolution and Development as part of the Research Topic entitled "Advances in Seed Biology". Editing this
Research Topic has been an extremely interesting, educational and rewarding experience, and we sincerely thank all authors who
contributed their expertise and in-depth knowledge of the different topics discussed. We hope that the information presented here will help to
establish the state of the art of this field and will convey how exciting and important studying seeds is and hopefully will stimulate a new crop
of scientists devoted to investigating the biology of seeds.
Chapter wise and Topic wise introduction to enable quick revision. Coverage of latest typologies of questions as per the Board latest
Specimen papers Mind Maps to unlock the imagination and come up with new ideas. Concept videos to make learning simple. Latest Solved
Paper with Topper’s Answers Previous Years’ Board Examination Questions and Marking scheme Answers with detailed explanation to
facilitate exam-oriented preparation. Examiners comments & Answering Tips to aid in exam preparation. Includes Topics found Difficult &
Suggestions for students. Dynamic QR code to keep the students updated for 2021 Exam paper or any further CISCE notifications/circulars
This book examines the U.S. space program's triumphs and failures in order to assess what constitutes a successful space policy. Using
NASA and the space industry's complex history as a guide, it draws global lessons about space missions and the trends we can expect from
different nations in the next decade and beyond. Space exploration has become increasingly dependent on cooperation between countries as
well as the involvement of private enterprise. This book thus addresses issues such as: Given their tenuous history, can rival countries work
together? Can private enterprise fill NASA's shoes and provide the same expertise and safety standards? Written by a former NASA
Aerodynamics Officer at Houston Mission Control working on the Space Shuttle program, the second edition of this book provides updated
information on U.S. space policy, including the new strategy to return to the Moon prior to traveling to Mars. Additionally, it takes a look at the
formation of the Space Force as a military unit, as well as the latest developments in private industry. Overall, it is a thought-provoking
resource for both space industry professionals and space enthusiasts.
This new volume, number 123, of Methods in Cell Biology looks at methods for quantitative imaging in cell biology. It covers both theoretical
and practical aspects of using optical fluorescence microscopy and image analysis techniques for quantitative applications. The introductory
chapters cover fundamental concepts and techniques important for obtaining accurate and precise quantitative data from imaging systems.
These chapters address how choice of microscope, fluorophores, and digital detector impact the quality of quantitative data, and include stepby-step protocols for capturing and analyzing quantitative images. Common quantitative applications, including co-localization, ratiometric
imaging, and counting molecules, are covered in detail. Practical chapters cover topics critical to getting the most out of your imaging system,
from microscope maintenance to creating standardized samples for measuring resolution. Later chapters cover recent advances in
quantitative imaging techniques, including super-resolution and light sheet microscopy. With cutting-edge material, this comprehensive
collection is intended to guide researchers for years to come. Covers sections on model systems and functional studies, imaging-based
approaches and emerging studies Chapters are written by experts in the field Cutting-edge material
With the emergence of Systems Biology, there is a greater realization that the whole behavior of a living system may not be simply described
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as the sum of its elements. To represent a living system using mathematical principles, practical quantities with units are required. Quantities
are not only the bridge between mathematical description and biological observations; they often stand as essential elements similar to
genome information in genetics. This important realization has greatly rejuvenated research in the area of Quantitative Biology. Because of
the increased need for precise quantification, a new era of technological development has opened. For example, spatio-temporal highresolution imaging enables us to track single molecule behavior in vivo. Clever artificial control of experimental conditions and molecular
structures has expanded the variety of quantities that can be directly measured. In addition, improved computational power and novel
algorithms for analyzing theoretical models have made it possible to investigate complex biological phenomena. This research topic is
organized on two aspects of technological advances which are the backbone of Quantitative Biology: (i) visualization of biomolecules, their
dynamics and function, and (ii) generic technologies of model optimization and numeric integration. We have also included articles
highlighting the need for new quantitative approaches to solve some of the long-standing cell biology questions. In the first section on
visualizing biomolecules, four cutting-edge techniques are presented. Ichimura et al. provide a review of quantum dots including their basic
characteristics and their applications (for example, single particle tracking). Horisawa discusses a quick and stable labeling technique using
click chemistry with distinct advantages compared to fluorescent protein tags. The relatively small physical size, stability of covalent bond and
simple metabolic labeling procedures in living cells provides this type of technology a potential to allow long-term imaging with least
interference to protein function. Obien et al. review strategies to control microelectrodes for detecting neuronal activity and discuss
techniques for higher resolution and quality of recordings using monolithic integration with on-chip circuitry. Finally, the original research
article by Amariei et al. describes the oscillatory behavior of metabolites in bacteria. They describe a new method to visualize the periodic
dynamics of metabolites in large scale cultures populations. These four articles contribute to the development of quantitative methods
visualizing diverse targets: proteins, electrical signals and metabolites. In the second section of the topic, we have included articles on the
development of computational tools to fully harness the potential of quantitative measurements through either calculation based on specific
model or validation of the model itself. Kimura et al. introduce optimization procedures to search for parameters in a quantitative model that
can reproduce experimental data. They present four examples: transcriptional regulation, bacterial chemotaxis, morphogenesis of tissues and
organs, and cell cycle regulation. The original research article by Sumiyoshi et al. presents a general methodology to accelerate stochastic
simulation efforts. They introduce a method to achieve 130 times faster computation of stochastic models by applying GPGPU. The strength
of such accelerated numerical calculation are sometimes underestimated in biology; faster simulation enables multiple runs and in turn
improved accuracy of numerical calculation which may change the final conclusion of modeling study. This also highlights the need to
carefully assess simulation results and estimations using computational tools.
In this Festschrift dedicated to the 60th birthday of Gregory S. Ezra, selected researchers in theoretical chemistry present research highlights
on major developments in the field. Originally published in the journal Theoretical Chemistry Accounts, these outstanding contributions are
now available in a hardcover print format, as well as a special electronic edition. This volume provides valuable content for all researchers in
theoretical chemistry and will especially benefit those research groups and libraries with limited access to the journal.
A New York Times Bestseller Winner of the 2014 Kirkus Prize Winner of the 2014 New England Book Award for Fiction A Finalist for the
National Book Critics Circle Award A Best Book of the Year for: New York Times Book Review, Time, NPR, Washington Post, Entertainment
Weekly, Newsday, Vogue, New York Magazine, Seattle Times, San Francisco Chronicle, Wall Street Journal, Boston Globe, The Guardian,
Kirkus Reviews, Amazon, Publishers Weekly, Our Man in Boston, Oprah.com, Salon Euphoria is Lily King’s nationally bestselling breakout
novel of three young, gifted anthropologists of the ‘30’s caught in a passionate love triangle that threatens their bonds, their careers, and,
ultimately, their lives. Inspired by events in the life of revolutionary anthropologist Margaret Mead, Euphoria is "dazzling ... suspenseful ...
brilliant...an exhilarating novel.”—Boston Globe
This new book, Food Process Engineering and Quality Assurance, provides an abundance of valuable new research and studies in novel
technologies used in food processing and quality assurance issues of food. The 750-page book gives a detailed technical and scientific
background of various food processing technologies that are relevant to the industry. The food process related application of engineering
technology involves interdisciplinary teamwork, which, in addition to the expertise of interdisciplinary engineers, draws on that of food
technologists, microbiologists, chemists, mechanical engineers, biochemists, geneticists, and others. The processes and methods described
in the book are applicable to many areas of the food industry, including drying, milling, extrusion, refrigeration, heat and mass transfer,
membrane-based separation, concentration, centrifugation, fluid flow and blending, powder and bulk-solids mixing, pneumatic conveying, and
process modeling, monitoring, and control. Food process engineering know-how can be credited with improving the conversion of raw
foodstuffs into safe consumer products of the highest possible quality. This book looks at advanced materials and techniques used for,
among other things, chemical and heat sterilization, advanced packaging, and monitoring and control, which are essential to the highly
automated facilities for the high-throughput production of safe food products. With contributions from prominent scientists from around the
world, this volume provides an abundance of valuable new research and studies on novel technologies used in food processing and quality
assurance issues. It gives a detailed technical and scientific background of various food processing technologies that are relevant to the
industry. Special emphasis is given to the processing of fish, candelilla, dairy, and bakery products. Rapid detection of pathogens and toxins
and application of nanotechnology in ensuring food safety are also emphasized. Key features: • Presents recent research development with
applications • Discusses new technology and processes in food process engineering • Provides several chapters on candelilla (which is
frequently used as a food additive but can also be used in cosmetics, drugs, etc.), covering its characteristics, common uses, geographical
distribution, and more

In September 2011, scientists announced new experimental findings that would not only threaten the conduct and
publication of influenza research, but would have significant policy and intelligence implications. The findings presented a
modified variant of the H5N1 avian influenza virus (hereafter referred to as the H5N1 virus) that was transmissible via
aerosol between ferrets. These results suggested a worrisome possibility: the existence of a new airborne and highly
lethal H5N1 virus that could cause a deadly global pandemic. In response, a series of international discussions on the
nature of dual-use life science arose. These discussions addressed the complex social, technical, political, security, and
ethical issues related to dual-use research. This Research Topic will be devoted to contributions that explore this matrix
of issues from a variety of case study and international perspectives.
AIDS and cancer are neither random nor infectious diseases. Both are characterized by a proton deficit and a reversal of
the chimeric/energetic cooperative trend of the eukaryotic nucleus with the mitochondrial endosymbiont. This pattern is
not random. It is consistent with the evolutionary heritage of the eukaryotic cell, which developed the foundational
glycolytic pathways during the eon of the earths anaerobic-reducing atmosphere. It should no longer be a mystery that
these primitive metabolic patterns dominate when bio-stressors cause deterioration in the quantum and electromagnetic
wave forms that allow coherency. The Slow Death of the AIDS/Cancer Paradigm confronts these issues full on.
Biological engagement programs are a set of projects or activities between partner countries that strengthen global
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health security to achieve mutually beneficial outcomes. Engagement programs are an effective way to work
collaboratively towards a common threat reduction goal, usually with a strong focus on strengthening health systems and
making the world a safer place. Cooperative programs are built upon trust and sharing of information and resources to
increase the capacity and capabilities of partner countries. Biological engagement programs reduce the threat of
infectious disease with a focus on pathogens of security concern, such as those pathogens identified by the U.S.
Government as Biological Select Agent and Toxins. These programs seek to develop technical or scientific relationships
between countries to combat infectious diseases both in humans and animals. Through laboratory biorisk management,
diagnostics, pathogen detection, biosurveillance and countermeasure development for infectious diseases, deep
relationships are fostered between countries. Biological engagement programs are designed to address dual-use issues
in pathogen research by promoting responsible science methodologies and cultures. Scientific collaboration is a core
mechanism for engagement programs are designed to strengthen global health security, including prevention of
avoidable epidemics; detection of threats as early as possible; and rapid and effective outbreak response. This Research
Topic discusses Biological Engagement Programs, highlighting the successes and challenges of these cooperative
programs. Articles in this topic outlined established engagement programs as well as described what has been learned
from historical cooperative engagement programs not focused on infectious diseases. Articles in this topic highlighted
selected research, trainings, and programs in Biological Engagement Programs from around the world. This Topic eBook
first delves into Policies and Lessons Learned; then describes Initiatives in Biosafety & Biosecurity; the core of this work
documents Cooperative Research Results from the field; then lastly the Topic lays out potential Future Directions to the
continued success of the World’s cooperative science in reducing the threat of infectious diseases.
Experiments in geoengineering – intentionally manipulating the Earth’s climate to reduce global warming – have become
the focus of a vital debate about responsible science and innovation. Drawing on three years of sociological research
working with scientists on one of the world’s first major geoengineering projects, this book examines the politics of
experimentation. Geoengineering provides a test case for rethinking the responsibilities of scientists and asking how
science can take better care of the futures that it helps bring about. This book gives students, researchers and the
general reader interested in the place of science in contemporary society a compelling framework for future thinking and
discussion.
Early in the 80’s date the first observations on the existence of hormonal steroids that may be synthesized and act in the
nervous system. In order to refer to these endogenous steroids, proved important to control both central and peripheral
nervous system, it was proposed the term “neurosteroids” (NSs). Over the years, their importance in regulating the
physiological functions of neuronal and glial cells increased progressively. These steroids can be involved in several
pathophysiological conditions such as depression, anxiety, premenstrual syndrome (PMS), schizophrenia and Alzheimer
disease. Among the different classes of NSs, the progestagens revealed particularly important. The progesterone
metabolite 5a-pregnan-3a-ol-20-one, also named tetrahydroprogesterone or allopregnanolone (ALLO) was one of the
first most important steroid that was originally shown to act as neurosteroid. ALLO is synthesized through the action of
the 5aR-3a-HSD, which converts P into DHP and subsequently, via a bidirectional reaction, into ALLO. NSs exert
complex effects in the nervous system through ‘classic’, genomic, and ‘non-classic’, non-genomic actions. ALLO
displays a rapid ‘non-genomic’ effect, which mainly involves the potent modulation of the GABA type A (GABA-A)
receptor function. Recently a membrane receptor has been identified as target for ALLO effects, i.e. the membrane
progesterone receptors (mPRs) that are able to activate a signalling cascade through G protein dependent mechanisms.
By these ways, ALLO is able to modulate several cell functions, acting as neurogenic molecule on neural progenitor cells,
as well as by activating proliferation and differentiation of glial cells in the central and peripheral nervous system. In this
topic, we review the most recent acquisitions in the field of neurosteroids, focusing our attention on ALLO because its
effects on the physiology of neurons and glial cells of the central and peripheral nervous system are intriguing and could
potentially lead to the development of new strategies for neuroprotection and/or regeneration of injured nervous tissues
and for the treatment of neuropsychiatric disorders.
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