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viroids are naked RNA molecules
prions are infectious protein particles
cellular life — viruses
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Molecular and Cellular Biology of Viruses

Viruses interact with host cells in ways that uniquely reveal a great deal about general aspects of 
molecular and cellular structure and function. Molecular and Cellular Biology of Viruses leads students 
on an exploration of viruses by supporting engaging and interactive learning. All the major classes 
of viruses are covered, with separate chapters for their replication and expression strategies, and 
chapters for mechanisms such as attachment that are independent of the virus genome type. Specific 
cases drawn from primary literature foster student engagement. End-of-chapter questions focus on 
analysis and interpretation with answers being given at the back of the book. Examples come from 
the most-studied and medically important viruses such as HIV, influenza, and poliovirus. Plant viruses 
and bacteriophages are also included. There are chapters on the overall effect of viral infection on 
the host cell. Coverage of the immune system is focused on the interplay between host defenses 
and viruses, with a separate chapter on medical applications such as anti-viral drugs and vaccine 



development. The final chapter is on virus diversity and evolution, incorporating contemporary insights 
from metagenomic research. Key selling feature: Readable but rigorous coverage of the molecular 
and cellular biology of viruses Molecular mechanisms of all major groups, including plant viruses and 
bacteriophages, illustrated by example Host-pathogen interactions at the cellular and molecular level 
emphasized throughout Medical implications and consequences included Quality illustrations available 
to instructors Extensive questions and answers for each chapter

Ebola and Marburg Viruses

The Ebola and Marburg viruses are a pair of filoviruses that are among the most lethal hemorrhagic 
viruses on the planet. The authors present a review of past and current research into these pathogens, 
including 12 papers addressing the structure of the viral proteins; genomic replication; molecular mech-
anisms of entry; pathogenesis in nonhuman primates, guinea pigs, and mice; virus modulation of innate 
immunity; and cellular and molecular mechanisms of Ebola pathogenicity and related approaches to 
vaccine development.

The Molecular Biology of Viruses

The Molecular Biology of Viruses is a collection of manuscripts presented at the Third Annual Inter-
national Symposium of the Molecular Biology of Viruses, held in the University of Alberta, Canada 
on June 27-30, 1966, sponsored by the Faculty of Medicine of the University of Alberta. This book is 
organized into eight parts encompassing 36 chapters that emphasize the biosynthetic steps involved 
in polymer duplication. The first two parts explore the specialized processes of the cycle of virulent 
and temperate bacteriophage multiplication. These parts also deal with the production, regulation 
of development, and selectivity of these bacteriophages. The subsequent two parts look into the 
heterozygosity, mutation, structure, function, and mode of infection of single-stranded DNA and RNA 
bacteriophages. The discussions then shift to the biological and physicochemical aspects, biosyn-
thesis, translation, genetics, and replication of mammalian DNA and RNA viruses. The concluding 
parts describe the homology, interaction, functions, mechanism of transformation, metabolism, and 
carcinogenic activity of oncogenic viruses. This book is of great benefit to biochemists, biophysicists, 
geneticists, microbiologists, and virologists.

Coronaviruses

Paperback. ISBN 978-1-912530-35-9. In this timely book, internationally renowned experts review 
literally every aspect of cutting edge coronavirus research providing the first coherent picture of 
the molecular and cellular biology since the outbreak of SARS in 2003. Essential reading for all 
coronavirologists as well as scientists working on other viruses of the respiratory and/or gastrointestinal 
tract.

The Biology of Animal Viruses

In this timely book, internationally renowned experts review literally every aspect of cutting edge 
coronavirus research providing the first coherent picture of the molecular and cellular biology since 
the outbreak of SARS in 2003. The book is divided into two sections: Part I focuses on the molecular 
biology of the virus itself and includes topics such as coronavirus binding and entry, replicase gene 
function, cis-acting RNA elements, coronavirus discontinuous transcription, reverse genetics, genome 
packaging and molecular evolution. In Part II of the book, the focus is on molecular and cellu.

Coronaviruses

The foundational textbook on the study of virology Basic Virology, 4th Edition cements this series’ 
position as the leading introductory virology textbook in the world. It’s easily read style, outstanding 
figures, and comprehensive coverage of fundamental topics in virology all account for its immense 
popularity. This undergraduate-accessible book covers all the foundational topics in virology, including: 
The basics of virology Virological techniques Molecular biology Pathogenesis of human viral disease 
The 4th edition includes new information on the SARS, MERS and COVID-19 coronaviruses, hepatitis 
C virus, influenza virus, as well as HIV and Ebola. New virological techniques including bioinformatics 
and advances in viral therapies for human disease are also explored in-depth. The book also includes 
entirely new sections on metapneumoviruses, dengue virus, and the chikungunya virus.



Basic Virology

Medical Virology first appeared in 1970 and was immediately hailed as a classic. The Fourth Edition 
has been completely updated, substantially rewritten, and considerably expanded. Acknowledging 
that today's students possess a more sophisticated background of molecular and cellular biology, the 
book is pitched a little higher than was the third edition. Nevertheless, it maintains the exceptionally 
high standards of the three previous editions, including the now famous user-friendly style. Hundreds 
of instructive diagrams and succinct tables smooth the path for the reader. Extensive lists of recent 
authoritative reviews at the end of each of the 36 chapters simplifies the reader's entry into the 
scientific literature. Throughout, the focus is on fundamental principles, mechanisms and basic facts, 
rather than on overwhelming detail. Part I of the book, expanded to over 400 pages, comprises in 
effect a self-contained overview of the Principles of Virology. Part II, entitled Viruses of Humans, 
deals comprehensively with all the families of human viruses. Extensive coverage is given to the 
molecular biology of the viruses and of viral replication, pathogenesis and immunity, clinical features 
of all important diseases caused by all viruses affecting humans, the latest laboratory diagnostic 
methods, epidemiology and control, including chemotherapy and vaccines. This lucid and concise 
yet comprehensive text is admirably suited to the needs not only of advanced students of science 
and medicine but also particularly of postgraduate students, teachers, and research workers in all 
areas of virology. Molecular biology of viruses and viral replication Pathogenesis and immunity Latest 
laboratory diagnostic methods Clinical features of human viral diseases Vaccines and chemotherapy 
Epidemiology and control

Medical Virology

The first volume of the nineteen-volume series entitled Comprehensive Virology was published in 1974 
and the last is yet to appear. We noted in 1974 that virology as a discipline had passed through 
its descriptive and phenomenological phases and was joining the molecular biology rev olution. The 
volumes published to date were meant to serve as an in depth analysis and standard reference of the 
evolving field of virology. We felt that viruses as biological entities had to be considered in the context 
of the broader fields of molecular and cellular biology. In fact, we felt then, and feel even more strongly 
now, that viruses, being simpler biological models, could serve as valuable probes for investigating the 
biology of the far more complex host cell. During the decade-long compilation of a series of books like 
Com prehensive Virology, some of the coverage will obviously not remain up to-date. The usual remedy 
to this aspect of science publishing is to pro duce a second edition. However, in view of the enormous 
increase in knowledge about viruses, we felt that a new approach was needed in covering virology in 
the 1980s and 1990s. Thus we decided to abandon the somewhat arbitrary subgrouping of the subject 
matter under the titles Reproduction, Structure and Assembly, Regulation and Genetics, Addi tional 
Topics, and Virus-Host Interactions. Instead we have organized a new series entitled The Viruses.

Structure-Based Study of Viral Replication

Animal Virus Genetics is a collection of scientific presentations of the ICN-UCLA Symposia on 
Molecular and Cellular Biology, held at the University of California, Los Angeles in 1980. The papers in 
the compendium focus on the basic genetic model systems; the uses of genetic approaches to study 
basic problems in molecular biology; and on the increasing application of genetic systems to the study 
of more complex viral-host interactions such as viral virulence and persistence. Microbiologists, cellular 
biologists, and virologists will find the book insightful.

The Molecular Biology of Viruses ; Proceedings

Presents new information on a family of viruses that are not only interesting to genetic researchers, 
but are posing an increasing threat to humans in such forms as Rift Valley disease throughout Africa 
and severe respiratory infection in the US. The topics include taxonomy, the molecular biology of five 
genera, assembly and intracellular protein transport, genetics, four associated diseases, comparative 
features of the family, and evolution. Each chapter is self-contained. Annotation copyright by Book 
News, Inc., Portland, OR

The Herpesviruses

Plant RNA– and DNA-viruses have small genomes and with this limited coding capacity exhibit a strong 
dependency on host cellular processes and factors to complete their viral life cycle. Various interactions 



of viral proteins or nucleic acids with host components (proteins, nucleic acids, carbohydrates, lipids 
and metabolites) evolved, which are essential for a successful systemic spread of viruses within the 
plant. For example, in plants, transport of endogenous macromolecules like proteins and nucleic acids 
occurs in a highly selective and regulated manner and viruses exploit these specifically controlled 
trafficking pathways. Research on plant virus movement is located at the interface of molecular plant 
virology and plant cell biology. The proposed book project aims to give an overview on the current state 
of this research and to highlight novel insights into the dynamic interplay between plant viruses and 
host cells. The book is intended for researchers in plant biology and virology and especially written for 
those who aim to understand cell biology of virus-plant interactions. �

Ebola and Marburg Viruses

Animal Virology consists of papers presented in a meeting which considered broad issues and 
advances in animal virology and tumor viruses. This book is divided into nine parts, representing the 
nine sessions of the meeting. Five of the nine sections deal particularly with viruses known to be 
oncogenic in animals, and one of these covers explicitly human oncornaviruses. The other four sections 
describe the processes common to all viruses: replication, protein synthesis, and persistence, wherein 
emphasis is given to negative strand viruses and plant viruses.

Animal Virus Genetics

SARS was the ?rst new plague of the twenty-?rst century. Within months, it spread worldwide from its 
“birthplace” in Guangdong Province, China, affecting over 8,000 people in 25 countries and territories 
across ?ve continents. SARS exposed the vulnerability of our modern globalised world to the spread 
of a new emerging infection. SARS (or a similar new emerging disease) could neither have spread so 
rapidly nor had such a great global impact even 50 years ago, and arguably, it was itself a product of 
our global inter-connectedness. Increasing af?uence and a demand for wild-game as exotic food led 
to the development of large trade of live animal and game animal markets where many species of wild 
and domestic animals were co-housed, providing the ideal opportunities for inter-species tra- mission 
of viruses and other microbes. Once such a virus jumped species and attacked humans, the increased 
human mobility allowed the virus the opportunity for rapid spread. An infected patient from Guangdong 
who stayed for one day at a hotel in Hong Kong led to the transmission of the disease to 16 other 
guests who travelled on to seed outbreaks of the disease in Toronto, Singapore, and Vietnam, as well 
as within Hong Kong itself. The virus exploited the practices used in modern intensive care of patients 
with severe respiratory disease and the weakness in infection control practices within our health care 
systems to cause outbreaks within hospitals, further amplifying the spread of the disease. Health-care 
itself has become a two-edged sword.

The Bunyaviridae

Ideal for the student seeking a solid understanding of the basic principles in this rapidly developing field, 
this best-selling text offers a comprehensive introduction to the fundamentals of virology. Featuring 
an enhanced art program now in full-color, the new edition has been updated throughout. New 
edition incorporates additional reading suggestions, expanded review questions, chapter outlines and 
full-colour artwork Contains new chapters dealing with viruses and cancer, generation and use of 
recombinant viruses and virus-like particles, viral evolution, network biology and viruses, and animal 
models and transgenics, as well as a chapter devoted to HIV and AIDS Downloadable artwork, original 
animations and online resources are available at www.blackwellpublishing.com/wagner

Plant-Virus Interactions

Influenza virus is an important human pathogen, frequently causing widespread disease and a 
significant loss of life. Much has been learned about the structure of the virus, its genetic variation, its 
mode of gene expression and replication, and its interaction with the host immu nologic system. This 
knowledge has the potential of leading to ap proaches for the control of influenza virus. In addition, 
research on influ enza virus has led to important advances in eukaryotic molecular and cellular biology 
and in immunology. A major focus of this book is the molecular biology of influenza virus. The first 
chapter, which serves as an introduction, describes the structure of each of the genomic RNA segments 
and their encoded pro teins. The second chapter discusses the molecular mechanisms involved in 
the expression and replication of the viral genome. In addition to other subjects, this chapter deals 
with one of the most distinctive features of influenza virus, namely the unique mechanism whereby 



viral messenger RNA synthesis is initiated by primers deaved from newly synthesized host-cell RNAs 
in the nudeus. Among the most significant accomplish ments in influenza virus research has been 
the delineation of the three dimensional structure of the two surface glycoproteins of the virus, the 
hemagglutinin and neuraminidase. This has provided a structural basis for mapping both the antigenic 
sites and the regions involved in the major biological functions of these two molecules.

Animal Virology

Viruses exhibit an elegant simplicity as they are so basic, but so frightening. Although only a few are 
life threatening, they have substantial implications for human health and the economy, as exempli�ed 
by the ongoing coronavirus pandemic. Viruses are rather small infectious agents found in all types of 
life forms, from animals and plants to prokaryotes and archaebacteria. They are obligate intracellular 
parasites, and as such, subvert many molecular and cellular processes of the host cell to ensure their 
own replication, ampli�cation, and subsequent spread. This Special Issue addresses the cell biology 
of viral infections based on a collection of original research articles, communications, opinions, and 
reviews on various aspects of virus–host cell interactions. Together, these articles not only provide a 
glance into the latest research on the cell biology of viral infections but also include novel technological 
developments.

Molecular Biology of the SARS-Coronavirus

The first volume of the nineteen-volume series entitled Comprehensive Virology was published in 1974 
and the last is yet to appear. We noted in 1974 that virology as a discipline had passed through 
its descriptive and phenomenological phases and was joining the molecular biology rev olution. The 
volumes published to date were meant to serve as an in depth analysis and standard reference of the 
evolving field of virology. We felt that viruses as biological entities had to be considered in the context 
of the broader fields of molecular and cellular biology. In fact, we felt then, and feel even more strongly 
now, that viruses, being simpler biological models, could serve as valuable probes for investigating the 
biology of the far more complex host cell. During the decade-long compilation of a series of books like 
Com prehensive Virology, some of the coverage will obviously not remain up to-date. The usual remedy 
to this aspect of science publishing is to pro duce a second edition. However, in view of the enormous 
increase in knowledge about viruses, we felt that a new approach was needed in covering virology in 
the 1980s and 1990s. Thus we decided to abandon the somewhat arbitrary subgrouping of the subject 
matter under the titles Reproduction, Structure and Assembly, Regulation and Genetics, Addi tional 
Topics, and Virus-Host Interactions. Instead we have organized a new series entitled The Viruses.

Basic Virology

The alpha herpesviruses are an important group of viruses characterized by a short reproductive 
cycle, rapid destruction of the host cell, and the ability to replicate in a wide variety of host tissues. 
A key attribute of these viruses is the ability to establish lifelong latent infection in the peripheral 
nervous system of the natural host. Research into the molecular and cellular biology of the alpha 
herpesviruses has advanced greatly in recent years. Written by internationally recognized experts, 
this book highlights the more provocative and exciting findings in herpesvirus research. Each chapter 
is a review of a specific area with an emphasis on recent advances and the latest developments. 
The book examines multifunctional proteins, advances in DNA replication, new information on the 
regulation of gene expression, the emergence of new technologies, recent technological advances in 
fluorescent probes, the induction of apoptosis, the disruption of interferon, vaccine development, and 
drug design. With a specific focus on new and topical herpesvirus research, Alpha Herpesviruses is 
essential reading for everyone with an interest in herpesviruses and it is recommended reading for 
other scientists working in viral pathogenesis, viral genomics, and antiviral research.



The Influenza Viruses

This book will give an overview on viruses undergoing proteolytic activation through host proteases. The 
chapters will be organized in three themed parts, the first part describing respective viruses and their 
characteristics in detail. In the second part the molecular and cellular biology of the proteases involved 
as well as their physiological functions will be further explored. The third part will contain a chapter 
on protease inhibitors that are promising tools for antiviral therapy. This book will engage scholars in 
virology and medical microbiology as well as researchers with an interest in enzymology and protein 
structure and function relationship.

Cell Biology of Viral Infections

A puzzling epidemiological problem was the driving force behind the discovery of human adenoviruses 
by Wallace Rowe and his colleagues 30 years ago. The de velopment of a plaque assay for poliomyelitis 
virus in 1953 led us to the threshold of quantitative virology, and in the same year the double-helical 
structure of DNA was discovered and became a cornerstone of mo lecular biology. The potential of 
adenoviruses as research tools in the molecular and cellular biology of eukaryotic cells was recognized 
as early as the late 1950s and early 1960s by several investigators. Structural and biochemical stu dies 
dominated the early years. In 1962, some of the adenoviruses were the first human viruses shown to 
be oncogenic in experimental animals. Thus adenovirology offered the investigator the entire gamut 
of host cell interactions, productive and abortive, as well as trans formed and tumor cell systems. The 
possibilities that adenoviruses afforded for the study of the molecular biology and genetics of eukaryotic 
cells were fully rea lized in the late 1960s and the 1970s.

The Herpesviruses

Principles of Virology, the leading virology textbook in use, is an extremely valuable and highly informa-
tive presentation of virology at the interface of modern cell biology and immunology. This text utilizes a 
uniquely rational approach by highlighting common principles and processes across all viruses. Using a 
set of representative viruses to illustrate the breadth of viral complexity, students are able to under-stand 
viral reproduction and pathogenesis and are equipped with the necessary tools for future encounters 
with new or understudied viruses. This fifth edition was updated to keep pace with the ever-changing 
field of virology. In addition to the beloved full-color illustrations, video interviews with leading scientists, 
movies, and links to exciting blogposts on relevant topics, this edition includes study questions and 
active learning puzzles in each chapter, as well as short descriptions regarding the key messages of 
references of special interest. Volume I: Molecular Biology focuses on the molecular processes of viral 
reproduction, from entry through release. Volume II: Pathogenesis and Control addresses the interplay 
between viruses and their host organisms, on both the micro- and macroscale, including chapters on 
public health, the immune response, vaccines and other antiviral strategies, viral evolution, and a brand 
new chapter on the therapeutic uses of viruses. These two volumes can be used for separate courses or 
together in a single course. Each includes a unique appendix, glossary, and links to internet resources. 
Principles of Virology, Fifth Edition, is ideal for teaching the strategies by which all viruses reproduce, 
spread within a host, and are maintained within populations. This edition carefully reflects the results of 
extensive vetting and feedback received from course instructors and students, making this renowned 
textbook even more appropriate for undergraduate and graduate courses in virology, microbiology, and 
infectious diseases.

Molecular and Cellular Biology

Virology is in a sense both one of the most important precursors and one of the most significant bene-
ficiaries of structural and cellular molecular biology. Numerous breakthroughs in our understanding of 
the molecular interactions of viruses with host cells are ready for translation into medically important 
applications such as the prevention and treatment of viral infections. This book collects a wide variety of 
examples of frontline research into molecular aspects of viral infections from virological, immunological, 
cell- and molecular-biological, structural, and theoretical perspectives. Contributors are world leaders 
in their fields of study and represent prestigious academic and research institutions Review articles 
vary vastly in scope: some focus on a narrowly defined scientific problem of one particular virus 
with careful introduction for the non-specialist; others are essays in general and comparative virology 
with forays into specific viral species or molecules The different perspectives complement each other 



and collectively the contributions provide an impression of the fast-moving frontlines of virology while 
showing how the problems have evolved Structural data are presented through high-quality illustrations

Alpha Herpesviruses

Genetic Variation Among Influenza Viruses documents the proceedings of ICN-UCLA symposium held 
in Salt Lake City, Utah, 8-13 March 1981. The symposium brought together people from different 
disciplines working with the common objective of reducing the ravages of influenza and to expose 
them to the totality of the problem of influenza. The papers presented at the meeting included nearly all 
major aspects of influenza in which important advances are being made. Because of recombinant DNA 
technology and rapid DNA sequencing, a number of genes of influenza virus from a number of strains 
have been either completely or partially sequenced. Among these, the gene coding for hemagglutinin 
(HA) has been most intensively studied and the HA of one or more strains from each subtype (H1, H2, 
H3) has been completely sequenced. Other topics discussed include the question of drift and shift at 
the genomic level; the role of the capped host mRNA is the process of initiation of transcription; and 
the regulation of viral transcription. This volume also includes papers presented by the speakers of the 
plenary sessions and that of keynote speaker, Sir Charles Stuart-Harris as well as the selected papers 
presented in the poster sessions.

Activation of Viruses by Host Proteases

The book gives a comprehensive overview on the knowledge of virus infection relevant for humans 
and animals. For each virus family the molecular details of the virus particle and the viral replication 
cycle are described. In the case of virus types with relevance for human and/or animal health the 
data on molecular biology, genetics and virus-cell interaction are combined with those concerning, 
pathogenesis, epidemiology, clinics, prevention and therapy.

The Molecular Biology of Viruses

Viruses: Biology, Application, and Control is a concise advanced undergraduate and graduate textbook 
covering the essential aspects of virology included in biomedical science courses. It is an updated 
and expanded version of David Harper‘s Molecular Virology 2e from the Medical Perspectives series. 
Selected Contents: 1. Virus Structure and Infection 2. Virus classification and evolution 3. Virus 
Replication 4. Viral Interaction with the Immune System 5. Vaccines and vaccination 6. Antiviral Drugs 7. 
Beneficial Use of Viruses 8. Emergence, transmission, and extinction 9. Viruses, vectors, and genomics 
10. Virus Culture, Detection and Diagnosis Viral Replication Strategies Appe

The Molecular Biology of Adenoviruses I

Years ago when we were asked to write a book on the present-day knowledge of the molecular biology 
of poliovirus, we did not expect that such an apparently simple task could involve so much time and 
effort. Our writing was hampered by the fact that both of us are full time "workers\

Principles of Virology, Volume 1

This book is an excellent, up-to-date reference on a relatively young area of research in which virology, 
cellular biology and molecular pathogenesis govern the principles of coinvestigation. Thus, the book 
will be of great interest to virologists, molecular immunologists and biologists, and biochemists but 
also to clinical pharmacologists in the long-term search for new antiviral agents. Ulrich Desselberger, 
Gif-sur-Yvette/Cambridge. Infection of a naïve (non-immune) host with a virus elicits an immediate 
response which results in a cascade of changes in the host, including an interferon response (innate 
immunity). The outcome of this interaction is influenced by the genes of the virus as well as the genes of 
the host. Interestingly, different viruses do it in different ways. Not only is there a plethora of mechanisms 
used by the invading organisms, but the host has also evolved a great variety of redundant and robust 
countermeasures. This interplay of host and virus represents one of the most significant frontiers in 
biology today. A clearer understanding of the mechanisms involved will arm us with better strategies to 
deal with viruses, including emerging pathogens and potential bioterrorism agents. This book is sure to 
benefit students, scientists, and physicians working in the areas of virology, immunology, microbiology, 
and infectious diseases. Pharmaceutical industry professionals will also find interest in this illuminating 
look into virus/host interactions.



The Molecular Basis of Viral Infection

Ch. 1. Overview of negative-strand RNA viruses / Biao He -- ch. 2. Rhabdovirus entry into the host cell 
/ Aurelie Albertini and Yves Gaudin -- ch. 3. Virus entry : parainfluenza viruses / Masato Tsurudome -- 
ch. 4. What controls the distinct VSV RNA synthetic processes of replication and transcription? / Gail 
Williams Wertz, Summer E. Galloway and Djamila Harouaka -- ch. 5. mRNA capping by vesicular stom-
atitis virus and other related viruses / Tomoaki Ogino and Amiya K. Banerjee -- ch. 6. Structural disorder 
within the measles virus nucleoprotein and phosphorprotein : functional implications for transcript and 
replication / Sonia Longhi -- ch. 7. Biochemical and structural insights into vesicular stomatitis virus 
transcription / Amal A. Rahmeh and Sean P.J. Whelan -- ch. 8. Transcription of vesicular stomatitis 
virus RNA genome / Debasis Panda and Asit K. Pattnaik -- ch. 9. Assembly of vesicular stomatitis 
virus / Ming Luo, Todd J. Green and Z. Hong Zhou -- ch. 10. Paramyxovirus budding mechanisms / 
Megan S. Harrison, Takemasa Sakaguchi and Anthony P . Schmitt -- ch. 11. Virus-host interaction by 
members of the family rhabdoviridae and filoviridae / Douglas S. Lyles -- ch. 12. Paramyxovirus and 
rig-like helicases : a complex molecular interplay driving innate immunity / Denis Gerlier -- ch. 13. The 
molecular and cellular biology of emerging bunyaviruses / John N. Barr -- ch. 14. Ebolaviruses : what we 
know and where we are on potential therapeutics / Peter Halfmann, Gabriele Neumann and Yoshihiro 
Kawaoak

Genetic Variation Among Influenza Viruses

Based on the author's experiences in teaching virology for more than 35 years, this new textbook 
enables readers to develop a deep understanding of fundamental virology by emphasizing principles 
and discussing viruses in the context of virus families.

Molecular Virology

Viruses that are pathogenic to beneficial insects and other arthropods cause millions of dollars 
of damage every year to industries, such as sericulture, apiculture, and aquaculture (e.g. infecting 
honeybees and silk worms). On the other hand, viruses that are pathogenic to insect pests can be 
exploited as attractive biological control agents. Another fascinating feature of these viruses is that 
some, e.g. baculoviruses, have been commercially exploited for use as gene expression and delivery 
vectors in both insect and mammalian cells. All of these factors have led to an explosion in the amount 
of research into insect viruses in recent years, generating impressive quantities of information on the 
molecular and cellular biology of these viruses. This timely book reviews the exciting new developments 
in the field of insect virology. Written by internationally renowned insect virologists, the chapters review 
the current molecular biology of all the major groups of insect pathogenic viruses and suggest future 
directions for research. The book is divided into three parts: 1) DNA viruses, 2) RNA viruses, and 
3) current hot-topics in insect virology. The virus groups covered include: Ascoviruses, Baculoviruses, 
Densoviruses, Entomopoxviruses, Hytrosaviruses, Iridoviruses, Nudiviruses, Polydnaviruses, Dicistro-
viruses, Iflaviruses, Nodaviruses, Tetraviruses, and Cypoviruses. Special topic chapters review exciting 
recent developments in insect virology including RNAi, insect antiviral responses, structural comparison 
of insect RNA viruses, and viral ecology. The book is essential reading for every insect virologist in both 
the academic and private sectors. It is also strongly recommended for other virologists, particularly 
those interested in virus evolution, virus structure, viral vectors, biological control of insects, and insect 
immunity.

Viruses

The present volume contains the Proceedings of an EMBO Workshop organized in June 1983 by 
the Institute of Virology, Veterinary Faculty, State University of Utrecht, The Netherlands. Some 70 
scientists from 11 countries followed the invitation to present and discuss their recent data on the 
structure, replication, genetics and pathogenesis of coronaviruses. It was the second international 
meeting on these viruses; the Workshop, which was held in Zeist near Utrecht followed the example of 
the Wuerzburg symposium of October 1980. At that time it became clear that coronaviruses are unique 
in many respects. Once a group of viruses that were defined merely on the basis of their characteristic 
peplomer morphology, Coronaviridae family members are known today - to be constructed from 
essentially three polypeptides - to use a "nested set" of 5-6 subgenomic mRNAs in the expression of 
their large, positive and single stranded RNA genome, - to generate these subgenomic RNAs through 
specific fusion of non contiguous sequences, - to mature by budding from intracellular membranes, 
- to cause persistent infection with neurological involvement and sometimes immunopathological 



conditons. These and many other findings have been established only very recently. The articles 
collected in this book reveal and/or further detail these findings. Since these Proceedings contain the 
combined scientific presentations of representatives from virtually all laboratories engaged in the field, 
they provide a fairly comprehensive review of the state of the art in corona virology.

The Molecular Biology of Poliovirus

Alphaherpesviruses are a fascinating group of DNA viruses that includes important human pathogens 
such as herpes simplex virus type 1 (HSV-1), HSV-2, and varicella-zoster virus (VZV): the causative 
agents of cold sores, genital ulcerous disease, and chickenpox/shingles, respectively. A key attribute 
of these viruses is their ability to establish lifelong latent infection in the peripheral nervous system 
of the host. Such persistence requires subversion of the host's immune system and intrinsic antiviral 
defense mechanisms. Understanding the mechanisms of the immune evasion and what triggers viral 
reactivation is a major challenge for today's researchers. This has prompted enormous research 
efforts into understanding the molecular and cellular biology of these viruses. This up-to-date and 
comprehensive volume aims to distill the most important research in this area providing a timely 
overview of the field. Topics covered include: transcriptional regulation, DNA replication, translational 
control, virus entry and capsid assembly, the role of microRNAs in infection and oncolytic vectors for 
cancer therapy. In addition there is coverage of virus-host interactions, including apoptosis, subversion 
of host protein quality control and DNA damage response pathways, autophagy, establishment and 
reactivation from latency, interferon responses, immunity and vaccine development. Essential reading 
for everyone working with alphaherpesviruses and of interest to all virologists working on latent 
infections.

Modulation of Host Gene Expression and Innate Immunity by Viruses

This unique book focuses on the DNA viruses in the human population that are associated with cancers. 
It covers most of the viruses that are thought to contribute to human malignancy. This book represents 
a comprehensive review of the field of DNA tumor virology. Right now, while there are books out there 
that cover individual viruses that are also covered in this book, there is no single book that covers this 
topic comprehensively. This book is the first current, comprehensive review of its kind in the market.

Negative Strand RNA Virus

The domestication of grapes dates back five thousand years ago and has spread to nearly all conti-
nents. In recent years, grape acreage has increased dramatically in new regions, including the United 
States of America, Chile, Asia (China and India), and Turkey. A major limiting factor to the sustained 
production of premium grapes and wines is infections by viruses. The advent of powerful molecular and 
metagenomics technologies, such as molecular cloning and next generation sequencing, allowed the 
discovery of new viruses from grapes. To date, grapevine is susceptible to 64 viruses that belong to 
highly diverse taxonomic groups. The most damaging diseases include: (1) infectious degeneration; (2) 
leafroll disease complex; and (3) rugose wood complex. Recently, two new disease syndromes have 
been recognized: Syrah decline and red blotch. Losses due to fanleaf degeneration are estimated at 
$1 billion annually in France alone. Other diseases including leafroll, rugose wood, Syrah de cline and 
red blotch can result in total crop loss several years post-infection. This situation is further exacerbated 
by mixed infections with multiple viruses and other biotic as well as adverse abiotic environmental 
conditions, such as drought and winter damage, causing even greater destruction. The book builds 
upon the last handbook (written over twenty years ago) on the part of diagnostics and extensively 
expands its scope by inclusion of molecular biology aspects of select viruses that are widespread 
and economically most important. This includes most current information on the biology, transmission, 
genome replication, transcription, subcellular localization, as well as virus-host interactions. It also 
touches on several novel areas of scientific inquiry. It also contains suggested directions for future 
research in the field of grapevine virology.

Virology

Insect Virology

Molecular Biology of Human Hepatitis Viruses



Hepatitis A and B viruses have infected nearly half the current world population; and as many as 500 
million people are still infected with the hepatitis B or C virus today. Hepatitis B vaccination is effective 
but not universally adopted and no vaccine is available against hepatitis C. Treatment is prohibitively 
expensive for areas of high endemicity or prevalence and not universally effective. This important 
and timely book covers recent advances in understanding the molecular biology of hepatitis viruses. 
The advances have contributed new insights into the molecular mechanisms involved in replication 
of genetic information and in gene expression; and have translated into diagnostics; prevention and 
development of antiviral drugs. Contents:Hepatitis A VirusHepatitis B VirusHepatitis Delta VirusHep-
atitis C VirusHepatitis E VirusOther Hepatitis-Associated Viruses: HGV/GBC Readership: Graduate 
students; virologists (medical/non-medical) and molecular biologists. Keywords:Viral Hepatitis;Hepatitis 
A;Hepatitis B;Hepatitis C;Hepatitis D;Delta Virus;Non-A Non-B Hepatitis;Hepatocellular Carcinoma;Vi-
ral CarcinogenesisReviews: “It is a sound accompaniment to a focussed lecture; a bookshelf reference 
on this group of viruses in one volume; but moreover; a detailed introduction to the nucleic acid 
arrangements of these diverse pathogens.” Australian Journal of Medical Science “This book provides 
a good introduction and foundation for the study of this disparate group of viruses and the low price 
will make it readily accessible to students of microbiology; virology and medicine.” Microbiology Today

Viral Hepatitis Molecular Biology Diagnosis and Control

The last forty years have witnessed the discovery of five human hepatitis viruses: hepatitis virus A, B, 
C, D, and E, and two related blood-borne viruses: GB virus C and TT virus. Viral Hepatitis provides 
a comprehensive overview of the latest developments and research studies in human viral hepatitis. 
Written by leading international scientists in the field, this book covers topics ranging from the history 
of these viruses to their molecular biology, diagnosis, epidemiology and control. It will be an invaluable 
reference source for hepatitis researchers, reference and diagnostic laboratories, clinicians, public 
health officers and graduate and medical students. Book jacket.

Molecular Biology of the Hepatitis B Virus

Molecular Biology of the Hepatitis B Virus presents a comprehensive account of the various molecular 
aspects of the life cycle of the hepatitis B virus (HBV). Topics covered include the animal model 
systems, sequence data on the hepadnavirus genomes, the transcripts coded for the biral genome 
and sequence elements involved in regulating their expression, hepadnavirus replication, and analysis 
of the various HBV gene products and their role in virion synthesis and assembly. Other important 
features of the book include its discussions of the consequences of long term exposure to hepadnavirus 
infection and its association with hepatocellular carcinoma, the use of recombinant technologies in the 
generation of second generation vaccines, and the utilization of recombinant technologies to analyze 
an immune mediated disease. Researchers studying hepadnaviruses will find a wealth of information 
in this essential reference volume.

Hepatitis Viruses

Hepatitis viruses research started more than fifty years ago. The names of hepatitis A and hepatitis 
B were introduced in 1947 when it became clear that there were two types of hepatitis that were 
transmitted either enterically or parenterally. It became apparent in the 1970's that there were additional 
hepatitis viruses distinct from hepatitis A and hepatitis B, and thus, the term non-A, non-B hepatitis 
was introduced. The non-A, non-B hepatitis was further divided into post-transfusion non-A, non-B 
hepatitis and enterically-transmitted non-A, non-B hepatitis in the 1980's. By the end of the 1980's, both 
post-transfusion non-A, non-B virus and enterically-transmitted non-A, non-B virus had been identified 
and renamed hepatitis C virus and hepatitis E virus, respectively. Hepatitis delta antigen was first 
recognized as an antigen associated with hepatitis B virus infection in the 1970's. In the early 1980's, 
a virus was isolated and named hepatitis delta virus. These five different hepatitis viruses have distinct 
replication pathways and are major health concerns. They have become an important topic for teaching 
to graduate-level and medical students. Hepatitis Viruses provides a comprehensive, up-to-date review 
of these viruses to readers. Each chapter is written by one of the top researchers in the field, and topics 
include: the epidemiology and the natural history of infection of these viruses, the molecular biology 
and the replication cycle of individual hepatitis viruses, host-virus interactions and the pathogenesis of 
hepatitis viruses, the immunology of hepatitis viruses, the relationship between hepatitis viruses and 
hepatocellular carcinoma, the viral vaccines and antiviral drugs. This book can serve as a supplemental 



reading material to graduate students and medical students, and to any researcher who would like to 
learn more about hepatitis viruses.

Human Oncogenic Viruses

Viruses are the causes of approximately 25% of human cancers. Due to their importance in carcino-
genesis, there is a desperate need for a book that discusses these viruses. This book is therefore 
timely, providing a comprehensive review of the molecular biology of oncogenic viruses and the cancers 
they cause. Viruses that are discussed in the individual chapters include hepatitis B virus, hepatitis 
C virus, human papilloma viruses, EpsteinOCoBarr virus, Kaposi's sarcoma virus and human T-cell 
leukemia virus type 1. This book provides up-to-date information for graduate students, postdoctoral 
fellows, medical students, physicians and non-experts who are interested in learning more about 
the oncogenic viruses and how they cause human cancers. Sample Chapter(s). Foreword (38 KB). 
Chapter 1: Oncogenic Viruses, Cellular Transformation and Human Cancers (211 KB). Contents: 
Oncogenic Viruses, Cellular Transformation and Human Cancers (Y-Y Zheng & J-H J Ou); Hepatitis 
B Virus and Hepatocellular Carcinogenesis (T S B Yen); Molecular Mechanism of Hepatitis C Virus 
Carcinogenesis (K Machida et al.); Human Papillomaviruses and Associated Malignancies (C L Nguyen 
et al.); Epstein-Barr Virus and Its Oncogenesis (H-P Li et al.); Human Kaposi's Sarcoma-associ-
ated Herpesvirus: Molecular Biology and Oncogenesis (P J Dillon & B Damania); Human T-Cell 
Leukemia Virus 1 and Cellular Transformation (Y-H Chi & K-T Jeang). Readership: Graduate students 
and postdoctoral fellows in infectious diseases, microbiology/virology, oncology/cancer research, and 
cell/molecular/structural biology; medical students, physicians and non-experts who are interested in 
understanding the relationship between oncogenic viruses and the cancers they cause

Hepadnaviruses

Pioneering work on hepatitis B virus and hepatitis delta virus, and the discovery of hepatitis B-like virus 
in animals during the 1970's has been followed, over the past ten years, by an explosion of interest 
in how these viruses replicate, maintain chronic infections, and cause liver disease and hepatocellular 
carcinoma. The purpose of this book is two-fold. First, the authors of each chapter provide a summary 
of their specialty that will not only serve as an introduction, but will also provide the newcomer to 
hepatitis B virology with up-to-date information and insights into the goals and accomplishments of 
each area of investigation. Second, since the diversification of interests and increased specialization 
of hepadnaviruses researchers has reached a level where it is no longer possible for any one individual 
to read all the primary literature, this book will help to refocus interest on what is, after all, the 
major objective: to understand and ultimately treat or prevent chronic liver disease and liver cancer. 
Accordingly, chapters are included which span a range of interests, from the management of hepatitis 
B patients to new approaches to antiviral therapy, from the role of hepadnavirus gene expression in 
DNA replication to the role of ribozymes in the delta virus life cycle, from liver cancer in naturally 
infected woodchucks to liver disease in HBV transgenic mice to the use of hepatitis virus vectors to 
treat inherited enzyme deficiencies.

The Molecular Medicine of Viral Hepatitis

This series is designed to bridge the gap between pure research in the biomedical sciences and its 
practical application in clinical medicine. The objective is to promote the understanding of the molecular 
basis of human physiology and disease, and new techniques for diagnosis and treatment. Primarily 
intended for graduate students of medicine, the books will also be of use to molecular biologists, 
biochemists, physiologists, pharmacologists and biotechnologists, as well as medical practitioners and 
technicians who seek to update their knowledge. The Molecular Medicine of Viral Hepatitis Edited by 
Tim J. Harrison and Arie J. Zuckerman Royal Free Hospital School of Medicine, London, UK General 
texts on diagnostic and clinical aspects of viral hepatitis abound. The Molecular Medicine of Viral 
Hepatitis focuses on those areas of research where advances are presently being mode and offers new 
ideas on the development of vaccines, diagnostic tests and therapeutic agents. Chapters include: The 
molecular biology of attenuation of hepatitis A virus Development of vaccines against hepatitis E virus 
infection The molecular role of hepatitis B virus in the development of hepatocellular carcinoma Geno-
types and genetic variation of hepatitis C virus As such this volume will be indispensable to clinicians 
and researchers in virology, hepatology, microbiology, vaccinology, oncology and gastroenterology.

The Molecular Epidemiology of Human Viruses



Advances in DNA sequencing and phylogenetic inference have created powerful methods to investigate 
many dangerous human viruses. The Molecular Epidemiology Of Viruses provides a comprehensive 
introduction to the use of genetic methods in molecular epidemiology and in-depth examples of 
analyses from many viruses. This book is of interest to researchers in the fields of infectious disease, 
virology, microbiology, evolutionary biology, epidemiology and molecular biology as well as anyone 
interested in tracking the spread of disease.

Molecular Virology of Human Pathogenic Viruses

Molecular Virology of Human Pathogenic Viruses presents robust coverage of the key principles of 
molecular virology while emphasizing virus family structure and providing key context points for topical 
advances in the field. The book is organized in a logical manner to aid in student discoverability and 
comprehension and is based on the author’s more than 20 years of teaching experience. Each chapter 
will describe the viral life cycle covering the order of classification, virion and genome structure, viral 
proteins, life cycle, and the effect on host and an emphasis on virus-host interaction is conveyed 
throughout the text. Molecular Virology of Human Pathogenic Viruses provides essential information 
for students and professionals in virology, molecular biology, microbiology, infectious disease, and 
immunology and contains outstanding features such as study questions and recommended journal 
articles with perspectives at the end of each chapter to assist students with scientific inquiries and in 
reading primary literature. Presents viruses within their family structure Contains recommended journal 
articles with perspectives to put primary literature in context Includes integrated recommended reading 
references within each chapter Provides access to online ancillary package inclusive of annotated 
PowerPoint images, instructor’s manual, study guide, and test bank

Hepatitis Delta Virus

Hepatitis Delta Virus is an up-to-date guide to hepatitis D virus (HDV), a human virus with a number of 
distinctive features. Each chapter of this book describes one of the broad aspects of HDV from virology 
to molecular biology, and from diagnosis to therapy.

Human Oncogenic Viruses

Bridging the gap between basic scientific advances and the understanding of liver disease — the 
extensively revised new edition of the premier text in the field. The latest edition of The Liver: Biology 
and Pathobiology remains a definitive volume in the field of hepatology, relating advances in biomedical 
sciences and engineering to understanding of liver structure, function, and disease pathology and 
treatment. Contributions from leading researchers examine the cell biology of the liver, the pathobiology 
of liver disease, the liver’s growth, regeneration, metabolic functions, and more. Now in its sixth edition, 
this classic text has been exhaustively revised to reflect new discoveries in biology and their influence 
on diagnosing, managing, and preventing liver disease. Seventy new chapters — including substantial 
original sections on liver cancer and groundbreaking advances that will have significant impact on 
hepatology — provide comprehensive, fully up-to-date coverage of both the current state and future 
direction of hepatology. Topics include liver RNA structure and function, gene editing, single-cell and 
single-molecule genomic analyses, the molecular biology of hepatitis, drug interactions and engineered 
drug design, and liver disease mechanisms and therapies. Edited by globally-recognized experts in 
the field, this authoritative volume: Relates molecular physiology to understanding disease pathology 
and treatment Links the science and pathology of the liver to practical clinical applications Features 
16 new “Horizons” chapters that explore new and emerging science and technology Includes plentiful 
full-color illustrations and figures The Liver: Biology and Pathobiology, Sixth Edition is an indispensable 
resource for practicing and trainee hepatologists, gastroenterologists, hepatobiliary and liver transplant 
surgeons, and researchers and scientists in areas including hepatology, cell and molecular biology, 
virology, and drug metabolism.

The Liver

This book aims to bridge the widening rift between clinical and molecular aspects of viral hepatitis by 
providing an up-to-date overview of the field. The focus is practical and covers the limitations of clinical 
diagnosis, the interpretation of tests bas

Viral Hepatitis



Hepatocellular carcinoma (HCC) is one of the most common human cancers. Its association with 
chronic hepatitis B and C virus infections is well established. As one of the first human cancers to be 
etiologically associated with any virus, it provides a model for studying viral carcinogenesis in humans. 
The latest concepts in molecular biology have been brought to bear on the study of HCC and have led 
to dramatic breakthroughs in our understanding of how it develops.

Viruses and Liver Cancer

Cutting-edge collection of reviews and articles on HBV and HCV, as well as new emerging hepatitis 
viruses. Subjects include regulatory issues, epidemiology, emerging viruses, immunology, vaccines, 
pediatric HBV and HCV, genetics, pathology, viral diagnosis, cell systems, animal models, drug 
discovery and development, and prevention and treatment options for hepatocellular carcinoma. Book 
jacket.

Frontiers in Viral Hepatitis

Corona- and related viruses are important human and animal pathogens that also serve as models 
for other viral-mediated diseases. Interest in these pathogens has grown tremendously since the First 
International Symposium was held at the Institute of Virology and Immunobiology of the University 
of Wiirzburg, Germany. The Sixth International Symposium was held in Quebec City from August 
27 to September I, 1994, and provided further understanding of the molecular biology, immunology, 
and pathogenesis of corona-, toro-, and arterivirus infections. Lectures were given on the molecular 
biology, pathogenesis, immune responses, and development of vaccines. Studies on the pathogenesis 
of coronavirus infections have been focused mainly on murine coronavirus, and mouse hepatitis virus. 
Neurotropic strains ofMHV (e.g., JHM, A59) cause a demyelinating disease that has served as an 
animal model for human multiple sclerosis. Dr. Samuel Dales, of the University of Western Ontario, 
London, Canada, gave a state-of-the-art lecture on our current under standing of the pathogenesis of 
JHM-induced disease.

Corona- and Related Viruses

The foundational textbook on the study of virology Basic Virology, 4th Edition cements this series’ 
position as the leading introductory virology textbook in the world. It’s easily read style, outstanding 
figures, and comprehensive coverage of fundamental topics in virology all account for its immense 
popularity. This undergraduate-accessible book covers all the foundational topics in virology, including: 
The basics of virology Virological techniques Molecular biology Pathogenesis of human viral disease 
The 4th edition includes new information on the SARS, MERS and COVID-19 coronaviruses, hepatitis 
C virus, influenza virus, as well as HIV and Ebola. New virological techniques including bioinformatics 
and advances in viral therapies for human disease are also explored in-depth. The book also includes 
entirely new sections on metapneumoviruses, dengue virus, and the chikungunya virus.

Hepatitis Viruses and Hepatocellular Carcinoma

HIV and the New Viruses presents cutting-edge reviews of persistent human virus infections as a 
coherent collection for the first time. These cover recently discovered viruses such as HHV-6, HHV-8 
and HCV, as well as the latest research on HIV. This comprehensive and updated reference includes an 
in-depth study of the major issues in the epidemiology, pathogenicity, molecular virology, host respons-
es and management of conditions associated with those viruses. Information on new pharmaceuticals 
and vaccine developments is also included. Edited by the leading experts in the field, HIV and the New 
Viruses will be essential reading for postgraduates, clinicians and researchers in virology, immunology, 
cancer, molecular biology and the pharmaceutical industry. Presents cutting-edge reviews of persistent 
human virus infections as a coherent collection for the first time Includes an in-depth study of the major 
issues in the epidemiology, pathogenicity, molecular virology, host responses, and management of 
conditions associated with those viruses

Basic Virology

This latest addition to the Methods in Molecular Medicine series, Anti- ral Methods and Protocols, is 
opportune because there is an increasing int- est in discovering compounds that are effective against 
both chronic and acute viral infections. A number of the methods described in the volume are unp- 
lished and their inclusion indicates the speed at which this field is moving. This volume is not a review 



but each chapter contains methods validated by the experts who have spent time in developing the 
protocols. The hallmark of this series is the comprehensive way in which the me- ods are described, 
which includes a list of all the reagents needed for each protocol. Of importance is the section on 
tips and pitfalls that the authors have discovered while developing their protocols. The manual itself 
is designed to be used by researchers in universities and industry who are familiar with a range of 
biological techniques but who want to set up quickly a novel assay system. We encourage a dialog 
between readers and authors, which may also result in useful collaborations.

HIV and the New Viruses

Medical Virology first appeared in 1970 and was immediately hailed as a classic. The Fourth Edition 
has been completely updated, substantially rewritten, and considerably expanded. Acknowledging 
that today's students possess a more sophisticated background of molecular and cellular biology, the 
book is pitched a little higher than was the third edition. Nevertheless, it maintains the exceptionally 
high standards of the three previous editions, including the now famous user-friendly style. Hundreds 
of instructive diagrams and succinct tables smooth the path for the reader. Extensive lists of recent 
authoritative reviews at the end of each of the 36 chapters simplifies the reader's entry into the 
scientific literature. Throughout, the focus is on fundamental principles, mechanisms and basic facts, 
rather than on overwhelming detail. Part I of the book, expanded to over 400 pages, comprises in 
effect a self-contained overview of the Principles of Virology. Part II, entitled Viruses of Humans, 
deals comprehensively with all the families of human viruses. Extensive coverage is given to the 
molecular biology of the viruses and of viral replication, pathogenesis and immunity, clinical features 
of all important diseases caused by all viruses affecting humans, the latest laboratory diagnostic 
methods, epidemiology and control, including chemotherapy and vaccines. This lucid and concise 
yet comprehensive text is admirably suited to the needs not only of advanced students of science 
and medicine but also particularly of postgraduate students, teachers, and research workers in all 
areas of virology. Molecular biology of viruses and viral replication Pathogenesis and immunity Latest 
laboratory diagnostic methods Clinical features of human viral diseases Vaccines and chemotherapy 
Epidemiology and control

Antiviral Methods and Protocols

This book systematically and comprehensively discusses the biological, epidemiological and clinical 
characteristics of the hepatitis E virus (HEV). It presents current knowledge of HEV and explores 
experimental methods, treatment and prevention of HEV. First identified in the 1980s and cloned in 
1990, HEV is the causative agent of Hepatitis E, which mainly occurs in developing regions, such as 
Southeast Asia, Middle East and Africa, and significantly affects the health of the people in these areas. 
It is estimated that a third of the world’s population has been infected with HEV, which is transmitted 
via the fecal-oral route and can infect both human and animals. The book provides an overview of 
HEV from benchside to bedside. It is a valuable resource for researchers in the field and those in the 
pharmaceutical industry developing HEV vaccines, as well as physicians involved in identifying and 
treating those infected with the virus.

Medical Virology

The 4th edition of Viral Hepatitis coverscomprehensively the entire complex field of infections caused 
byall of the different hepatitis viruses, which affect many millionsof people throughout the world with 
considerable morbidity andmortality. Howard Thomas and Arie Zuckerman are joined by Anna Lok from 
theUSA and Stephen Locarnini from Australia as Editors. Theyhave recruited leading researchers and 
physicians from manycountries, who have produced an authoritative account of currentknowledge and 
research on this important infection, including newinsights into immune response to HBV and HCV. 
The result is a comprehensive account on all aspects of viralhepatitis, including rapid advances in the 
diagnosis, management,treatment and prevention of a complex infection, which in the caseof hepatitis 
B, C and D may lead to severe complications includingchronic hepatitis, cirrhosis and hepatocellular 
carcinoma. The latest edition of Viral Hepatitis offers an essentialresource of current information 
for hepatologists,gastroenterologists, infectious diseases specialists and otherclinicians, researchers, 
public health physicians and National andInternational Health Authorities.

Hepatitis E Virus



Virology is in a sense both one of the most important precursors and one of the most significant bene-
ficiaries of structural and cellular molecular biology. Numerous breakthroughs in our understanding of 
the molecular interactions of viruses with host cells are ready for translation into medically important 
applications such as the prevention and treatment of viral infections. This book collects a wide variety of 
examples of frontline research into molecular aspects of viral infections from virological, immunological, 
cell- and molecular-biological, structural, and theoretical perspectives. Contributors are world leaders 
in their fields of study and represent prestigious academic and research institutions Review articles 
vary vastly in scope: some focus on a narrowly defined scientific problem of one particular virus 
with careful introduction for the non-specialist; others are essays in general and comparative virology 
with forays into specific viral species or molecules The different perspectives complement each other 
and collectively the contributions provide an impression of the fast-moving frontlines of virology while 
showing how the problems have evolved Structural data are presented through high-quality illustrations

Viral Hepatitis

This volume provides a state-of-the-art review of the key aspects of HBV. It covers our current under-
standing of the HBV genome and lifecycle, liver-enriched factors in the regulation of HBV transcription 
and translation, HBV protein structures and biological functions, and the immunology and pathogenesis 
of HBV. It also provides an update on cell and animal models, as well as molecular approaches. The 
respective chapters also cover the clinical management of hepatitis B and discuss future research 
directions, in particular, the identification of molecular targets for pharmacological intervention. Given its 
scope, the book offers a valuable resource for students, researchers, clinicians, and health practitioners 
in the fields of virology, infectious disease, public health etc. Dr Hong Tang is a Professor and Director 
of the Center of Infectious Diseases, West China Hospital of Sichuan University.

The Molecular Basis of Viral Infection

Completely revised and updated to reflect important advances in the field, Principles of Virology, 
Second Edition continues to fill the gap between simple introductory texts and very advanced reviews of 
major virus families, introducing upper–level undergraduates, graduate students, and medical students 
to all aspects of virology. The second edition retains all of the defining and much–praised features of 
the first edition, focusing on concepts and principles and presenting a comprehensive treatment from 
molecular biology to pathogenesis and infection control. Written in an engagingly readable style and 
generously illustrated with over 400 full–color illustrations, this approachable volume offers detailed 
examples that illustrate common principles, specific strategies adopted by different viruses to ensure 
their reproduction, and the current state of virology research. The book is divided into chapters that 
focus on specific topics rather than individual viruses, and allows the student to visualize common 
themes that cut across virus families, emphasizing the shared features of different viruses. Drawing on 
the extensive teaching experience of each of its distinguished authors, Principles of Virology illustrates 
why and how animal viruses are studied and demonstrates, using well–studied systems, how the 
knowledge gained from such model viruses can be used to study viral systems about which our 
knowledge is still quite limited. A thorough introduction to principles of viral pathogenesis, a broad view 
of viral evolution, a discussion of how viruses were discovered, and how the discipline of virology came 
to be are also provided. A variety of special boxes highlight key experiments, background material, 
caveats, and much more. The text focuses on concepts and principles and covers not only aspects 
of molecular biology, but also pathogenesis, evolution, emergence, and control, and will also be a 
valuable resource for practicing physicians and scientists. New in the Second Edition Completely 
revised pathogenesis chapters Pathogenicity Snapshots: an appendix highlighting teaching points for 
major viral diseases Expanded appendix on viral life cycles New chapter on viral genomes and coding 
strategies Detailed glossary Expanded references after each chapter new textboxes

Hepatitis B Virus Infection

This volume is composed of chapters that review important fundamental aspects of HCV biology and 
disease pathogenesis including, for example, the discovery and identification of the HCV genome, 
early virus-cell interactions including identification of various cellular receptors, HCV gene expression 
studied using the HCV replicon system, identification and characterization of HCV structural- and 
non-structural HCV proteins, HCV replication in cultured cells, and host factors involved in viral repli-
cation. This volume also contains chapters dealing with immunity to HCV infection and pathogenesis. 
This is particularly important in understanding hepatitis C because HCV infection alone is not cell lytic. 



Mechanisms underlying the persistent nature of HCV infection are also discussed in these chapters. 
Many of the authors published articles that were listed among the “top 10 papers” published in the 
24 years since HCV was discovered in 1989. Their citations are above 1,000 (Web of Science). The 
authors describe the background and significance of their contributions to the field in the context of 
findings from other research groups.

Principles of Virology

Milton Taylor, Indiana University, offers an easy-to-read and fascinating text describing the impact of 
viruses on human society. The book starts with an analysis of the profound effect that viral epidemics 
had on world history resulting in demographic upheavals by destroying total populations. It also provides 
a brief history of virology and immunology. Furthermore, the use of viruses for the treatment of cancer 
(viral oncolysis or virotherapy) and bacterial diseases (phage therapy) and as vectors in gene therapy is 
discussed in detail. Several chapters focus on viral diseases such as smallpox, influenza, polio, hepatitis 
and their control, as well as on HIV and AIDS and on some emerging viruses with an interesting 
story attached to their discovery or vaccine development. The book closes with a chapter on biological 
weapons. It will serve as an invaluable source of information for beginners in the field of virology as 
well as for experienced virologists, other academics, students, and readers without prior knowledge of 
virology or molecular biology.

Hepatitis C Virus I

Completely revised and updated, the new edition of this groundbreaking text integrates basic virology 
with pathophysiological conditions to examine the connection between virology and human disease. 
Most virology textbooks focus on the molecular biology involved without adequate reference to physi-
ology. This text focuses on viruses that infect humans, domestic animals and vertebrates and is based 
on extensive course notes from James Strauss’ virology class at the California Institute of Technology 
taught for over 30 years. Expertly depicting in color the molecular structure and replication of each 
virus, it provides an excellent overview for students and professionals interested in viruses as agents 
of human disease. Includes over 30% new material - virtually all of the figures and tables have been 
redrawn to include the latest information and the text has been extensively rewritten to include the 
most up-to-date information Includes a new chapter on emerging and reemerging viral diseases such 
as avian flu, SARS, the spread of West Nile virus across America, and the continuing spread of Nipah 
virus in Southeast Asia Further reading sections at the end of each chapter make it easy find key 
references World maps depicting the current distribution of existing and newly emerging viruses are 
also incorporated into the text

Viruses and Man: A History of Interactions

The book covers both the molecular aspects of hepatitis B virus replication and gene expression in vivo 
and in model systems, and the clinical impact of genetic variants or immunological response in chronic 
infection. Major emphasis is laid on the molecular mechanisms underlying hepatitis B virus-associated 
liver carcinogenesis and their possible relevance to therapy and to the prevention of infection. Rational 
approaches to design novel vaccines or cytokine treatments, as well as strategies to develop vectors 
for liver-directed gene therapy, are discussed.

Viruses and Human Disease

The first identification of a tumor-causing virus, Rous sarcoma virus, occurred almost 100 years ago, but 
it was not until the 1970s that the genetic basis for oncogenesis by this and other acutely transforming 
retroviruses was appreciated. Since then, numerous viral oncogenes and their corresponding cellular 
proto-oncogene counterparts have been identified, and these studies have contributed much to our 
understanding of crucially important aspects of cell biology and transformation.This book provides 
an up-to-date overview of the 6 major viruses that cause human cancers - HPV, HBV, HCV, EBV, 
KSHV and HTLV-1 - with respect to their molecular biology and epidemiology and to clinical aspects 
of disease, therapy and prevention. Contributed by over a dozen internationally renowned scientists, 
the chapters are comprehensively written and illustrated. The book is suitable for advanced students, 
postdoctoral researchers, scientists and clinicians who wish to understand the mechanisms leading to 
cellular transformation and oncogenesis by these viruses as a basis for the development of specific 
therapeutic and antiviral treatments.



Hepatitis B Virus

About 375 million people are infected with the hepatitis B virus. It has killed more people than AIDS 
and also causes millions of cases of liver cancer. The discovery of this deadly virus and the vaccine 
against it--a vaccine that is sharply decreasing the infection rate worldwide and is probably the first 
effective cancer vaccine--was one of the great triumphs of twentieth-century medicine. And it almost 
didn't happen. With wit and insight, this scientific memoir and story of discovery describes how Baruch 
Blumberg and a team of researchers found a virus they were not looking for and created a vaccine for a 
disease they previously knew little about--work that took the author around the world and won him the 
Nobel Prize. Blumberg and his collaborators were investigating relationships between gene distribution 
and disease susceptibility, research that was yielding interesting data but no real breakthroughs. Many 
viewed their work as more field trip than science. But, through decades of hard work and investigative 
twists and turns, their pursuit led to the hepatitis B antigen, the elusive virus itself, and, ultimately, the 
vaccine. As he takes the reader through the detective work that culminated in his incredible discovery, 
the author recounts with immediacy exciting moments in the lab and in the field--from a hair-raising 
flight to Africa to an unpleasant encounter with Alaskan sled dogs. The hepatitis B story is more 
than a fascinating chronicle of a major discovery. What Blumberg followed to the virus was a trail 
of remarkable "accidents" that happen when scientists seek answers to interesting questions. Those 
events, combined with the investigator's determined persistence, resulted in studies that generated a 
pharmaceutical industry, have far-flung public-health applications, and saved millions of lives.

Human Cancer Viruses

An updated volume focusing on human virology and incorporating knowledge that has been gained in 
recent years, including contemporary information on the molecular biology of viruses.

Hepatitis B

Chronic viral hepatitis has emerged as one of the most common causes of disease and death 
worldwide. Because of their unique modes of replication and intimate association with the host immune 
system, hepatitis B virus (HBV) and hepatitis C virus (HCV) pose challenging problems to scientists 
in basic and applied research as well as to clinicians engaged in disease management. Although 
approved antiviral therapy is available for chronic HBV, the emergence of viral resistance provides a 
rationale for the development of novel chemotherapeutic agents. The lack of a robust cell culture system 
for HCV replication and a readily accessible small-animal model of HCV infection have hampered the 
development of antiviral agents for HCV. Neverthe-less, new antiviral agents targeting HCV are now 
in preclinical and clinical development. This monograph, providing an up-to-date overview of the field 
of Hepatitis Prevention and Treatment, includes contributions from internationally recognized experts 
in the field of viral hepatitis, and covers the current state of knowledge and practice regarding the 
molecular biology, immunology, biochemistry, pharmacology and clinical aspects of chronic HBV and 
HCV infection. The volume includes salient topics such as: the history and epidemiology of HBV and 
HCV; recent insights into the molecular mechanisms of viral replication; the host immune response to 
infection and a discussion of the use (HBV) or potential development (HCV) of vaccines; the current 
standard of care for chronically-infected patients; and emerging therapies and issues associated with 
current antiviral treatments. The latest information to researchers and clinicians actively engaged in 
viral hepatitis research is provided, but also sufficient background and discussion of the literature to 
benefit the newcomer to the field.

Textbook of Human Virology

This book is a compilation of some of the most remarkable contributions made by scientists currently 
working in Latin America to the understanding of virus biology, the pathogenesis of virus-related 
diseases, virus epidemiology, vaccine trials and antivirals development. In addition to recognizing the 
many fine virologists working in Latin America, Human Virology in Latin America also discusses both 
the state-of-the-art research and the current challenges that are being faced in the region, in hopes of 
inspiring young scientists worldwide to become eminent virologists.

Hepatitis Prevention and Treatment



Discusses all aspects of viral hepatitis, from structure and molecular virology, and natural history and 
experimental models, to epidemiology, diagnosis and prevention. A section on clinical aspects covers 
transfusion-associated hepatitis, occupational aspects and paediatric infection.

Human Virology in Latin America

Ch. 1. Human rhinovirus cell entry and uncoating / Renate Fuchs and Dieter Blaas -- ch. 2. Role 
of lipid microdomains in influenza virus multiplication / Makoto Takeda -- ch. 3. Functions of integrin 
alpha2beta1, a collagen receptor, in the internalization of echovirus 1 / Varpu Marjomäki [und weitere] 
-- ch. 4. Entry mechanism of murine and SARS coronaviruses - similarity and dissimilarity / Fumihiro 
Taguchi -- ch. 5. Hepatitis viruses, signaling events, and modulation of the innate host response / Syed 
Mohammad Moin, Anindita Kar-Roy and Shahid Jameel -- ch. 6. Virus-cell interaction of HCV / Hideki 
Tani [und weitere] -- ch. 7. RNA replication of hepatitis C virus / Hideki Aizaki and Tetsuro Suzuki -- 
ch. 8. Structure and dynamics in viral RNA packaging / Thorsten Dieckmann and Marta Zumwalt -- 
ch. 9. Rational design of viral protein structures with predetermined immunological properties / James 
Lara and Yury Khudyakov -- ch. 10. Bioinformatics resources for the study of viruses at the Virginia 
Bioinformatics Institute / Anjan Purkayastha [und weitere] -- ch. 11. Virus architecture probed by atomic 
force microscopy / A.J. Malkin [und weitere] -- ch. 12. Filovirus assembly and budding / Takeshi Noda 
and Yoshihiro Kawaoka -- ch. 13. Challenges in designing HIV Env immunogens for developing a 
vaccine / Indresh K. Srivastava and R. Holland Cheng -- ch. 14. Insights into the Caliciviridae family 
/ Grant Hansman -- ch. 15. Mathematical approaches for stoichiometric quantification in studies of 
viral assembly and DNA packaging / Peixuan Guo, Jeremy Hall and Tae Jin Lee -- ch. 16. Virus-like 
particles of fish nodavirus / Chan-Shing Lin -- ch. 17. The assembly of the double-layered capsids 
of phytoreoviruses / Toshihiro Omura [und weitere] -- ch. 18. Structure and assembly of human her-
pesviruses: new insights from cryo-electron microscopy and tomography / Z. Hong Zhou and Pierrette 
Lo -- ch. 19. Human papillomavirus type 16 capsid proteins: immunogenicity and possible use as 
prophylactic vaccine antigens / Tadahito Kanda, Kei Kawana and Hiroyuki Yoshikawa -- ch. 20. Chimeric 
recombinant Hepatitis E virus-like particles presenting foreign epitopes as a novel vector of vaccine by 
oral administration / Yasuhiro Yasutomi -- ch. 21. Nucleocapsid protein of hantaviruses (Bunyaviridae): 
structure and functions / Alexander Plyusnin [und weitere] -- ch. 22. Astrovirus replication: an overview 
/ Susana Guix, Albert Bosch and Rosa M. Pintó -- ch. 23. DNA vaccines against viruses / Britta Wahren 
and Margaret Liu -- ch. 24. Life cycles of polyomaviridae - DNA tumor virus / Masaaki Kawano, Hiroshi 
Handa and R. Holland Cheng

Viral Hepatitis

The Biology of Animal Viruses, Second Edition deals with animal viruses focusing on molecular biology 
and tumor virology. The book reviews the nature, chemical composition, structure, and classification 
of animal viruses. The text also describes the methods of isolating animal viruses, how these are 
grown in the laboratory, assayed, purified, and used in biochemical experiments. The book also 
describes the structure and chemistry of many known viruses such as the papovaviridae, herpes 
virus, poxvirus, coronavirus, or the Bunyamwera supergroup. The book then explains the structure 
and function of the animal cell including the cytoplasmic organelles, the nucleus, inhibitors of cell 
function, and viral multiplication. Other papers discuss in detail the multiplication of the DNA and 
RNA viruses, whose mechanisms of multiplication differ from those of other viruses. Other papers 
discuss the known prevention and treatment methods of viral diseases, as well as the epidemiology 
and evolution of viral diseases resulting from human's disturbance of the biosphere and from medical 
and experimental innovations. The text can prove useful for immunologists, veterinarians, virologists, 
molecular researchers, students, and academicians in the field of cellular microbiology and virology.

Structure-based Study of Viral Replication

"A subject collection from Cold Spring Harbor Perspectives in Medicine"--title page.

The Biology of Animal Viruses

Principles of Virology, the leading virology textbook in use, is an extremely valuable and highly informa-
tive presentation of virology at the interface of modern cell biology and immunology. This text utilizes a 
uniquely rational approach by highlighting common principles and processes across all viruses. Using a 
set of representative viruses to illustrate the breadth of viral complexity, students are able to under-stand 
viral reproduction and pathogenesis and are equipped with the necessary tools for future encounters 



with new or understudied viruses. This fifth edition was updated to keep pace with the ever-changing 
field of virology. In addition to the beloved full-color illustrations, video interviews with leading scientists, 
movies, and links to exciting blogposts on relevant topics, this edition includes study questions and 
active learning puzzles in each chapter, as well as short descriptions regarding the key messages of 
references of special interest. Volume I: Molecular Biology focuses on the molecular processes of viral 
reproduction, from entry through release. Volume II: Pathogenesis and Control addresses the interplay 
between viruses and their host organisms, on both the micro- and macroscale, including chapters on 
public health, the immune response, vaccines and other antiviral strategies, viral evolution, and a brand 
new chapter on the therapeutic uses of viruses. These two volumes can be used for separate courses or 
together in a single course. Each includes a unique appendix, glossary, and links to internet resources. 
Principles of Virology, Fifth Edition, is ideal for teaching the strategies by which all viruses reproduce, 
spread within a host, and are maintained within populations. This edition carefully reflects the results of 
extensive vetting and feedback received from course instructors and students, making this renowned 
textbook even more appropriate for undergraduate and graduate courses in virology, microbiology, and 
infectious diseases.

Enteric Hepatitis Viruses

Principles of Virology, Volume 2

Molecular Epidemiology Of Herpes Viruses

Herpes Simplex Virus (HSV-1 and HSV-2) - Herpes Simplex Virus (HSV-1 and HSV-2) by Professor 
Dave Explains 99,699 views 3 years ago 8 minutes, 33 seconds - We are probably familiar with 
herpes, as a sexually transmitted disease, but we want to know as much as we can about this 
virus, ...
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oncogenic human herpesviruses by Labroots 439 views 3 years ago 30 minutes - Presented By: 
Lindsey M. Costantini, PhD Speaker Biography: Dr. Costantini completed her doctorate degree in 
Biomedical ...
Intro
Viral infections are estimated to cause 15-20% of human cancers.
Eight identified Human Herpesviruses
In vitro system: Purifying viral proteins and DNA
1. How do KSHV DNA replication proteins organize on the viral origin DNA?
Electron Microscopy Analysis
Measuring the frequency and mapping position of protein binding
Cellular Transcription Factors: cFos clun
Examining the heterogeneity of protein conformation and DNA structures
Mapping novel binding sites of the KSHVlytic origin binding protein (RTA) with electron microscopy
ORF59 (PF) Complex Quantification
Identifying novel protein conformations of the KSHV lytic processivity factor (PF-8) with electron 
microscopy
Herpes simplex virus replication Steps - Microbiology Animations - Herpes simplex virus repli-
cation Steps - Microbiology Animations by Dr.G Bhanu Prakash Animated Medical Videos 
190,537 views 4 years ago 4 minutes, 49 seconds - Herpes simplex, virus replication 
---------------------------------------------------- Herpesviruses, are large double-stranded DNA animal ...
Herpes Simplex Virus
Latent Infection
Lytic Infection
Primary Infection
Molecular Epidemiology - Molecular Epidemiology by Anabra Medical Biodex 151 views 7 months 
ago 5 minutes, 40 seconds - Anabra Medical Biodex : Your Universal and Pedagogical Guide to 
Medical Education Medical Biodex is a cutting-edge mobile ...
Module 1.1 - What is genomic epidemiology? - Module 1.1 - What is genomic epidemiology? by 
Centers for Disease Control and Prevention (CDC) 5,112 views 2 years ago 11 minutes, 55 seconds 
- Module 1.1 - What is genomic epidemiology,? CDC's Dr. Nancy Chow provides an introduction to 
genomic epidemiology,, with ...
Introduction
Epidemiology
Additional Uses
Whole Genome Sequencing
Transmission Network
Cluster Investigations
Conclusion
HSV 1 and 2 - Pathogenesis of Oral and Genital Herpes - HSV 1 and 2 - Pathogenesis of Oral and 
Genital Herpes by macrophage 146,965 views 7 years ago 2 minutes, 36 seconds - Both viruses, 
establish latent infection in the sensory ganglia, with HSV,-1 preferring the trigeminal ganglion and 
HSV,-2 preferring ...
Why Herpes is Different From Other Viruses - Why Herpes is Different From Other Viruses by 
SciShow 734,888 views 3 years ago 6 minutes, 23 seconds - You may know that unlike other viruses,, 
once you get herpes, you're stuck with it for life. But just how do these master viruses, ...
Intro
Herpes Viruses
Immune Evasion
Latent Phase
Molecular Epidemiology of Infectious Diseases - Molecular Epidemiology of Infectious Diseases by 
UCI Open 4,577 views 11 years ago 1 hour, 2 minutes - A Public Health Seminar, delivered on May 
2, 2011 by Dr. Yi Tan, "Tany". This presentation will focus on three molecular, ...
Outline
non-infectious diseases
What is a phylogenetic tree?
Tree Symmetry
Genetic distance
Neighbor joining (NJ) method
Assessing the accuracy of phylogenetic trees: Bootstrap analysis



Discuss: Different patterns of the spring and fall waves of H1N1/09 influenza pandemic in the US
Result: HIV genotype distribution
Result: Phylogenetic analysis
Results: Phylogenetic analysis
Discontinuation of Herpes Simplex virus (HSV) IgM Testing - Discontinuation of Herpes Simplex virus 
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Peas

Our knowledge of the molecular biology and genetics of peas, particularly in the fields of storage 
product biology, genetic mapping, transformation, plant development and the rhizobium symbiosis, 



has increased dramatically in recent years. The pea is also a model plant for research on a number 
of topics including starch biosynthesis and gene regulation by light. This book contains a number of 
reviews on progress in various aspects of pea molecular genetics. It places them in perspective for 
those concerned with the breeding, agronomy and exploitation of peas and will also be of value to those 
working on other grain legumes. It is also an important volume for research workers and advanced 
students in many areas of plant sciences, especially plant genetics and biotechnology.

Legume Genetics and Biology

Legumes have played an important part as human food and animal feed in cropping systems since 
the dawn of agriculture. The legume family is arguably one of the most abundantly domesticated crop 
plant families. Their ability to symbiotically fix nitrogen and improve soil fertility has been rewarded 
since antiquity and makes them a key protein source. Pea was the original model organism used in 
Mendel´s discovery of the laws of inheritance, making it the foundation of modern plant genetics. This 
book based on Special Issue provides up-to-date information on legume biology, genetic advances, 
and the legacy of Mendel.

Cellular and Molecular Biology of Plant Seed Development

The beginnings of human civili zation can be traced back to the time , ne- ly 12 ,000 years ago , when 
th e early humans gradually ch anged from a life of hunting and gathering food , to producing food. This 
beginning of pri- tive agriculture ensured a dependable supply of food , and fostered the living together 
of people in groups and the development of s o c i e ty. During th is time, plant s e e ds were recognized 
a s a valuable s o ur c e of food and nutrition , and began to be used for growing plants for food. Ever s 
i n c e , plant seeds have played an important role in the development of the human civilization . Even 
today, s e e ds of a few crop s p e c i e s , s uc h as the cereals and legume s, are the primary s o u 
r c e of most human food , and the predominant commodity in international agriculture. Owing to their 
great importance as food for human s and in international trade , seeds have been a favorite object 
of s t u d y by developmental biologists and physiologi sts , nutritionist s and chem i sts . A wealth of 
useful information i s available on th e biology of seed s .

Dictionary of Plant Genetics and Molecular Biology

Grain legumes, including common-bean, chickpea, pigeonpea, pea, cowpea, lentil and others, form 
important constituents of global diets, both vegetarian and non-vegetarian. Despite this significant role, 
global production has increased only marginally in the past 50 years. The slow production growth, 
along with a rising human population and improved buying capacity has substantially reduced the per 
capita availability of food legumes. Changes in environmental climate have also had significant impact 
on production, creating a need to identify stable donors among genetic resources for environmentally 
robust genes and designing crops resilient to climate change. Genetic and Genomic Resources of 
Grain Legume Improvement is the first book to bring together the latest resources in plant genetics 
and genomics to facilitate the identification of specific germplasm, trait mapping and allele mining 
to more effectively develop biotic and abiotic-stress-resistant grains. This book will be an invaluable 
resource for researchers, crop biologists and students working with crop development. Explores origin, 
distribution and diversity of grain legumes Presents information on germplasm collection, evaluation 
and maintenance Offers insight into pre-breeding/germplasm enhancement efforts Integrates genomic 
and genetic resources in crop improvement Internationally contributed work

Genetic and Genomic Resources of Grain Legume Improvement

Following on from earlier titles in this series, this volume presents further material generated by the 
World Bank/ISNAR/Australian government biotechnology study.It covers the present status and future 
prospects for the application of biotechnology to solve agricultural and environmental problems in a 
number of developing countries. Particular focus is given on to developments that have taken place 
over the last decade.

Agricultural Biotechnology

Biotechnology processes are fundamentally changing the nature of the products being produced in 
the industry. Canola has been developed in Canada through such processes. It is a type of rapeseed 
that has an enhanced level of mono-unsaturated fatty acids, thus producing a healthier oil for human 



consumption. It is now being introduced to many other countries. This book reviews for the first time the 
global canola sector in order to identify fundamental trends resulting from the adoption of biotechnology. 
It examines the canola sector over an extended period, looking at:its local originsregional growth 
and international expansionanalyses of public policy affecting commercialisationestimates of the costs 
and benefits of changes.It is essential reading for government and industry researchers and students 
involved in the areas of agricultural economics, plant biotechnology and crop science.

The Biotechnology Revolution in Global Agriculture

While European restaurants race to footnote menus, reassuring concerned gourmands that no genet-
ically modified ingredients were used in the preparation of their food, starving populations around the 
world eagerly await the next harvest of scientifically improved crops. Mendel in the Kitchen provides a 
clear and balanced picture of this tangled, tricky (and very timely) topic. Any farmer you talk to could 
tell you that we've been playing with the genetic makeup of our food for millennia, carefully coaxing 
nature to do our bidding. The practice officially dates back to Gregor Mendel-who was not a renowned 
scientist, but a 19th century Augustinian monk. Mendel spent many hours toiling in his garden, testing 
and cultivating more than 28,000 pea plants, selectively determining very specific characteristics of 
the peas that were produced, ultimately giving birth to the idea of heredity-and the now very common 
practice of artificially modifying our food. But as science takes the helm, steering common field practices 
into the laboratory, the world is now keenly aware of how adept we have become at tinkering with 
nature-which in turn has produced a variety of questions. Are genetically modified foods really safe? 
Will the foods ultimately make us sick, perhaps in ways we can't even imagine? Isn't it genuinely 
dangerous to change the nature of nature itself? Nina Fedoroff, a leading geneticist and recognized 
expert in biotechnology, answers these questions, and more. Addressing the fear and mistrust that is 
rapidly spreading, Federoff and her co-author, science writer Nancy Brown, weave a narrative rich in 
history, technology, and science to dispel myths and misunderstandings. In the end, Fedoroff arues, 
plant biotechnology can help us to become better stewards of the earth while permitting us to feed 
ourselves and generations of children to come. Indeed, this new approach to agriculture holds the 
promise of being the most environmentally conservative way to increase our food supply.

Mendel in the Kitchen

Articles in this Classic Papers volume are rewritten, up-dated and extended versions of papers 
published in previous volumes of Advances in Botanical Research, chosen because of the high citation 
of the original papers and the increase of knowledge in the field today. Boulter and Croy discuss the 
structure and biosynthesis of legume seed storage proteins, an area that has been revolutionized in 
recent years by advances in 3-D structural analysis and methods of gene manipulation. Raven writes 
about the significant progress made in our understanding of the biochemistry of inorganic carbon 
acquisition by marine autotrophs, and places this new information in evolutionary and biogeochemical 
contexts. Advances in biochemistry have also made impact on research into cyanotixons. Carmichael 
considers the expansion of cyanotoxin research in the light of the negative impact of these toxins 
on water quality and aquaculture industries. The structure and regulation of algal photosystems are 
discussed by Larkum and Howe. They write about the diversity of algal photochemical apparatus 
and light-harvesting strategy, which has only been appreciated with the use of molecular genetic 
approaches. Finally, Kunze, Saedler and Loonig review advances in the field of plant transposable 
elements and the mechanism of transposition. They cover the role of transposable elements in evolution 
and their use as molecular tools, the importance of which has only speculated on in the original paper 
in 1986.

Classic Papers

Based on the first scientific conference convened at the Library of Alexandria, 'Biotechnology and 
Sustainable Development: Voices of the South and North', which was held in Alexandria, Egypt, 
in March 2002, this book contains overviews of agriculture, health, ethics and the environment. It 
discusses how dramatic improvements in food security, health, and lifestyle could accrue to the poor 
people of developing countries through the applications of new technologies.

Biotechnology and Sustainable Development

The first book in this new series discusses grain legumes, which rank only second to cereals in 
supplying calories and protein to the world's population. With each chapter written by an internationally 



renowned scientist, the book reviews the role of alien germplasm for the domestication of each major 
legume crop. Discussion for each crop covers or

Genetic Resources, Chromosome Engineering, and Crop Improvement

Plant science is one of the fundamental subjects to begin with. Biotechnology has given it a force to 
get modified into an applied field known as plant biotechnology. Plant tissue culture is widely used for 
direct commercial applications. Metabolic engineering of plants promises to create new opportunities 
in agriculture, environmental applications, production of chemicals and even medicine. Therefore, 
molecular techniques encompassing the use of plants are being focused in this era. The main aim 
of this book is to provide readers about the applied aspects of plant biotechnology.

PLANT BIOTECHNOLOGY

The purpose of this book is to present classical plant development in modern, molecular-genetic terms. 
The study of plant development is rapidly changing as plant genome projects uncover a multitude of 
new genes. This book provides a framework for integrating gene discovery and genome analysis into 
the context of plant development. Molecular Genetics of Plant Development is designed to be used as 
a text-book for upper-division or graduate courses in plant development. The book will also serve as 
a reference book for scientists in the field of plant molecular biology or plant molecular genetics. The 
book is also useful for general development courses in which both animal and plant development are 
presented.

Molecular Genetics of Plant Development

Seeds provide more than half of the world's intake of dietary protein and energy and thus are of 
immense economic, cultural and nutritional importance. Proteins can account for up to 40% of the 
dry weight of various types of seeds, thereby making a large contribution to the nutritional quality and 
processing properties of seeds. It is, therefore, not surprising that seed proteins were among the first 
plant components to be systematically studied, some 250 years ago, and have been a major focus of 
research over the past 100 years. The properties and behaviour of seed proteins pervade modem life in 
numerous ways. For example, legume and cereal proteins are used'in the production of a wide range 
of meat-free foods; the process of bread-making is dep~ndent on the physical chemical properties 
of wheat seed proteins; and in developed, as well as developing, countries, nutritional deficiencies 
among vegetarian diets are avoided through balancing legume and cereal seeds as sources of dietary 
proteins. Understanding seed proteins, in order to improve their composition and properties and to 
increase their concentrations, will thus continue to be an important research objective for the future. 
The present volume represents the culmination of a long-discussed plan of the editors, to bring together 
the best international authorities in order to compile a definitive monograph on biological, biochemical, 
molecular and genetic aspects of seed proteins.

Seed Proteins

Food legumes are important constituents of the human diet and animal feed where they are crucial to 
a balanced diet, supplying high quality proteins. These crops also play an important role in low-input 
agricultural production systems by fixing atmospheric nitrogen. Despite systematic and continuous 
breeding efforts through conventional methods, substantial genetic gains have not been achieved. With 
the rise in demand for food legumes/pulses and increased market value of these crops, research has 
focused on increasing production and improving the quality of pulses for both edible and industrial 
purposes. "Biology and Breeding of Food Legumes" covers the history, origin and evolution, botany, 
breeding objectives and procedures, nutritional improvement, industrial uses and post-harvest tech-
nology and also recent developments made through biotechnological intervention.

Biology and Breeding of Food Legumes

���This book is devoted to grain legumes and include eight chapters devoted to the breeding of specific 
grain legume crops and five general chapters dealing with important topics which are common to 
most of the species in focus. Soybean is not included in the book as it is commonly considered an 
oil crop more than a grain legume and is included in the Oil Crops Volume of the Handbook of Plant 
Breeding.�Legume species belong to the Fabaceae family and are characterized by their fruit, usually 
called pod. Several species of this family were domesticated by humans, such as soybean, common 



bean, faba bean, pea, chickpea, lentil, peanut, or cowpea. Some of these species are of great relevance 
as human and animal food. Food legumes are consumed either by their immature pod or their dry 
seeds, which have a high protein content. Globally, grain legumes are the most relevant source of plant 
protein, especially in many countries of Africa and Latin America, but there are some constraints in 
their production, such as a poor adaptation, pest and diseases and unstable yield. Current research 
trends in Legumes are focused on new methodologies involving genetic and omic studies, as well as 
new approaches to the genetic improvement of these species, including the relationships with their 
symbiotic rhizobia.

Grain Legumes

Rich in bibliographic references, this book presents the current status of knowledge on the physiology 
of the pea crop. It draws on contributions from plant physiologists and researchers in various other 
disciplines who have been working together for many years on the production of plants rich in proteins. 
The text first discusses vegetative and reproductive development, growth under non-limiting conditions, 
and the nitrogen nutrition of the pea crop. It then explores the effects of the abiotic and biotic stresses 
on the development as well as the growth and nitrogen uptake by the plant. The book concludes with 
a global model of the functioning of the pea crop, which is proposed as a tool for the diagnosis of the 
yield-limiting factors.

Physiology of the Pea Crop

This first volume of the Handbook of Plant Breeding book series is devoted to vegetable crops breeding. 
Each chapter is dedicated to a major vegetable crop. Each chapter contains a comprehensive review of 
the diversity, breeding techniques, achievements and use of the most advanced molecular techniques 
in the genetic improvement of these crops. The purpose of the book is to provide breeders and 
researchers from the public and private sectors with updated information and the latest novelties in 
the breeding of specific crops of economic relevance. Also, it serves as a major reference book for 
post-graduate courses and PhD courses on breeding vegetable crops.

Vegetables II

This book is an advanced textbook and a reference book for the post-graduate plant-breeding stu-
dents and the plant breeders. It consolidates fundamental concepts and also the latest advances in 
plant-breeding practices including development in crop genomics. It contains crop wise explanation 
on origin, reproduction, genetics of yield contributing traits, biotic and abiotic stresses, nutritional 
improvement and crop specific plant-breeding procedures and techniques. The chapters are planned to 
describe crop-focused breeding procedure for the major crop plants as per their economic importance. 
The recent developments in breeding of field crops have been reported. The recent progress made in 
mapping traits of economic importance has been critically reviewed for each crop. The progress made 
in markers assisted selected in few crops has been summarized. This book bridges the knowledge gap 
and bring to the researchers and students information on modern breeding tools for developing biotic 
and abiotic stress tolerant, climate resilient and micronutrient rich varieties of field crops. The chapters 
in book are contributed by experienced Plant Breeders.

Fundamentals of Field Crop Breeding

There has been tremendous progress in the genetic transformation of agricultural crops, and plants 
resistant to insects, herbicides, and diseases have been produced, field tested, and patented. This 
book compiles this information on various fruits and vegetables.

Transgenic Crops II

This book describes the concepts, strategies and techniques for pulse-crop improvement in the era of 
climate change, highlighting the latest advances in plant molecular mapping and genome sequencing. 
Genetic mapping of genes and QTLs has broadened the scope of marker-assisted breeding and 
map-based cloning in almost all major pulse crops. Genetic transformation, particularly using alien 
genes conferring resistance to herbicide, insects and diseases has facilitated the development of a 
huge number of genetically modified varieties of the major pulse crops. Since the genome sequencing 
of rice in 2002, genomes of over 7 pulse crops have been sequenced. This has resulted in the possibility 
of deciphering the exact nucleotide sequence and chromosomal positions of agroeconomic genes. 



Most importantly, comparative genomics and genotyping-by-sequencing has opened up a new vista 
for exploring wild crop relatives for identification of useful donor genes.

Genomic Designing of Climate-Smart Pulse Crops

Plant Breeding Reviews is an ongoing series presenting state-of-the art review articles on research in 
plant genetics, especially the breeding of commercially important crops. Articles perform the valuable 
function of collecting, comparing, and contrasting the primary journal literature in order to form an 
overview of the topic. This detailed analysis bridges the gap between the specialized researcher and 
the broader community of plant scientists.

Plant Breeding Reviews

Edited by a renowned seed biologist with a team assembled from the most respected laboratories 
worldwide, Seed Technology and Its Biological Basis illustrates the commercial value of seeds as 
a major resource. The editors provide a sweeping overview of the current state-of-the-art in seed 
technology and its biological basis. The book is invaluable to researchers and professionals in both 
the industrial and academic sectors.

Seed Technology and Its Biological Basis

During the past twenty-five years, biotechnology has revolutionized agricultural research. The enor-
mous potential, together with a landmark decision by the US Supreme Court to allow the patenting 
of genetically-engineered organisms has encouraged private sector companies to invest in research 
programmes. This book (first edition in 1998) is now fully revised and updated, with five completely new 
chapters. It presents definitive information on intellectual property law in a simplified form.

Intellectual Property Rights in Agricultural Biotechnology

Current Topics in Developmental Biology provides a comprehensive survey of the major topics in 
the field of developmental biology. The volumes are valuable to researchers in animal and plant 
development, as well as to students and professionals who want an introduction to cellular and 
molecular mechanisms of development. The series has recently passed its 30-year mark, making it 
the longest-running forum for contemporary issues in developmental biology.

Current Topics in Developmental Biology

Structural chemistry and biochemistry of nitrogenase; Signal perception, transduction and cell cycle 
genes in nodulation; Plant genes involved in nodulation; Bacterium - plant surface interaction; Molecular 
microbial ecology; Nitrogen fixation systems; Nitrogen fixation in sustainable agriculture; Carbon-nitro-
gen metabolism in symbiotic systems; Oxygen regulation in nitrogen fixation; Model plants for nitrogen 
fixation and legume genetics; Coevolution of symbiotic systems.



Biological Fixation of Nitrogen for Ecology and Sustainable Agriculture

A major task of our time is to ensure adequate food supplies for the world's current population (now 
nearing 7 billion) in a sustainable way while protecting the vital functions and biological diversity of the 
global environment. The task of providing for a growing population is likely to be even more difficult in 
view of actual and potential changes in climatic conditions due to global warming, and as the population 
continues to grow. Current projections suggest that the world's temperatures will rise 1.8-4.0 by 2100 
and population may reach 8 billion by the year 2025 and some 9 billion by mid-century, after which it 
may stabilize. This book addresses these critical issues by presenting the science needed not only to 
understand climate change effects on crops but also to adapt current agricultural systems, particularly 
in regard to genetics, to the changing conditions. Crop Adaptation to Climate Change covers a spectrum 
of issues related to both crops and climatic conditions. The first two sections provide a foundation on 
the factors involved in climate stress, assessing current climate change by region and covering crop 
physiological responses to these changes. The third and final section contains chapters focused on 
specific crops and the current research to improve their genetic adaptation to climate change. Written 
by an international team of authors, Crop Adaptation to Climate Change is a timely look at the potentially 
serious consequences of climate change for our global food supply, and is an essential resource for 
academics, researchers and professionals in the fields of crop science, agronomy, plant physiology 
and molecular biology; crop consultants and breeders; as well as climate and food scientists.

Crop Adaptation to Climate Change

3000 new references added since the first editionGives information necessary to produce embryos 
totally through in vitro techniques Shows commercial applications of embryo and oocyte researchCattle 
remain at the forefront of many new developments in reproductive technology and what can be done 
for the cow today will later be applicable to other farm livestock and perhaps humans. This new edition 
reviews the considerable advances and issues in embryo production technology, based on reports 
since the first edition in 1994. This is a must have volume for those who own the first edition, and in 
itself an incredibly informative text.

Laboratory Production of Cattle Embryos

This work details the advances in transgenic plant construction and explores the social, political, and 
legal aspects of genetic plant manipulation.

Transgenic Plants and Crops

Adopting an interdisciplinary approach to the study of photoassimilate partitioning and source-sink 
relationhips, this work details the major aspects of source-sink physiology and metabolism, the 
integration of individual components and photoassimilate partitioning, and the whole plant source-sink 
relationships in 16 agriculturally important crops. The work examines in detail the components of 
carbon partitioning, such as ecology, photosynthesis, loading, transport and anatomy, and discusses 
the impact of genetic, environmental and agrotechnical factors on the parts of whole plant source-link 
physiology.

Photoassimilate Distribution Plants and Crops Source-Sink Relationships

�The study of origin and domestication of legumes described in this book emerged when it became 
apparent that while this kind of information is adequate for cereals, the pulses lagged behind. At the 
end of the 1960s the senior author initiated a study on the chickpea's wild relatives followed by similar 
attempts for broad bean, fenugreek, common vetch, bitter vetch, and lentil. The junior author joined 
the project in the late 1980s with a study of the genetics of interspecific hybrid embryo abortion in 
lentil and later has extensively investigated chickpea domestication and wild peas. While this book 
mainly describes our research findings, pertinent results obtained by others are also discussed and 
evaluated. Studying the wild relatives of legumes included evaluation of their taxonomic status, their 
morphological variation, ecological requirements, exploration of their distribution, and seed collection in 
their natural habitats. Seeds were examined for their protein profile as preliminary hints of their affinity to 
the cultigens and plants grown from these seeds were used for establishing their karyotype, producing 
intra- and interspecific hybrids and analyses of their chromosome pairing at meiosis and fertility. The 
aim of these investigations was the identification of the potential wild gene pool of the domesticated 
forms. Assessment of genetic variation among accessions, particularly in the genus Lens, was made 



by isozymes and chloroplast DNA studies. The main findings include the discovery of the chickpea 
wild progenitor; studies of lentil in three crossability groups; wild peas proceeded in two lines of study; 
faba bean and fenugreek and their wild progenitors have not yet been identified; common vetch and its 
related form were treated here as an aggregate (A. sativa); we found gene flow between members of 
different karyotypes is possible; bitter vetch and its relation to the domesticated form were established 
by breeding experiments.

The Search for Wild Relatives of Cool Season Legumes

This text is split into four main sections: gene transfer techniques; transgenic approaches to gene iso-
lation; manipulation of plant development, biochemistry and physiology; and predictability of transgene 
expression.

Transgenic Plant Research

Soil ecology is the study of the interactions among soil organisms, and between biotic and abiotic 
aspects of the soil environment. It is particularly concerned with the cycling of nutrients, formation and 
stabilisation of the pore structure, the spread and vitality of pathogens, and the biodiversity of this rich 
biological community. This new book presents the latest research in the field from around the world.

Soil Ecology Research Developments

Successful release of new and better crop varieties increasingly requires genomics and molecular 
biology. This volume presents basic information on plant molecular marker techniques from marker 
location up to gene cloning. The text includes a description of technical approaches in genome analysis 
such as comparison of marker systems, positional cloning, and array techniques in 19 crop plants.

Molecular Marker Systems in Plant Breeding and Crop Improvement

This work, comprising two volumes, reviews recent advances in plant developmental biology and 
explores the possibility of their biotechnological applications. The work is a key reference for plant 
breeders, researchers and graduate students.

Plant Developmental Biology - Biotechnological Perspectives

Plant hormones play a crucial role in controlling the way in which plants growand develop. Whileme-
tabolism providesthepowerand buildingblocks for plant life, it is the hormones that regulate the speed 
of growth of the individual parts and integrate these parts to produce the form that we recognize 
as a plant. In addition, theyplayacontrolling role inthe processes of reproduction. This book is a de-
scription ofthese natural chemicals: how they are synthesizedand metabolized; howthey work; whatwe 
knowoftheir molecular biology; how we measure them; and a description ofsome ofthe roles they play 
in regulating plant growth and development. Emphasis has also been placed on the new findings on 
plant hormones deriving from the expanding use ofmolecular biology as a tool to understand these 
fascinating regulatory molecules. Even at the present time, when the role of genes in regulating all 
aspects of growth and development is considered of prime importance, it is still clear that the path of 
development is nonetheless very much under hormonal control, either via changes in hormone levels 
in response to changes in gene transcription, or with the hormones themselves as regulators ofgene 
transcription. This is not a conference proceedings, but a selected collection ofnewly written, integrated, 
illustrated reviews describing our knowledge of plant hormones, and the experimental work that is the 
foundation of this knowledge.

Plant Hormones

Volume 87 contains five excellent reviews dealing with environmental sustainability/quality and plant 
improvement that will be of great interest to plant and soil scientists as well as professional in 
related fields. Topics discussed in this volume include: Factors affecting antibiotic persistence in the 
terrestrial environment, antibiotic resistant bacteria and human health concerns, soil amendments 
and amelioration, human aspects of irrigation management, nitrogen use efficiency in cereal-based 
agricultural systems on a worldwide basis, and much more. * Includes over 35 figures and 50 tables 
with the most advanced data * Offers 5 full detailed chapters dedicated to the most up-to-date issues 
and discoveries in agronomy science * Maintains the highest impact factor among serial publications in 
Agriculture * Presents an analysis of the efficiency of fertilizer nitrogen in cereal production * Includes 



over 35 figures and 50 tables with the most advanced data * Offers 5 full detailed chapters dedicated to 
the most up-to-date issues and discoveries in agronomy science * Maintains the highest impact factor 
among serial publications in Agriculture * Presents an analysis of the efficiency of fertilizer nitrogen in 
cereal production

Advances in Agronomy

The history of starches and investigations of starch containing raw materials goes back many centuries, 
(ii) steady progress in the understanding of processing and modification processes of starches awaits 
further elucidation. Fortunately, the cluster model of native starch granules is now generally accepted. 
The remaining problems concerning physics and chemistry, biochemistry and genetics, and processing 
and modification of starches are dealt with annually at different conferences and symposiums by 
experts in various fields. The numerous questions concerning structural organisation of starch granules, 
their behaviour in different thermodynamic conditions (temperature, water content, pressure) during 
biosynthesis and in different solvents at processing of both starch and starch containing raw material 
deserve further study because they are not yetentirely understood. With this purpose in mind, scientists 
from different countries continue to discuss the problems of starch science.

Starch

Stems, of various sizes and shapes, are involved in most of the organic processes and interactions of 
plants, ranging from support, transport, and storage to development and protection. The stem itself 
is a crucially important intermediary: it links above- and below ground organs-connecting roots to 
leaves. An international team of leading researchers vividly illustrate that stems are more than pipes, 
more than simple connecting and supporting structures; rather stems are critical, anatomically distinct 
structures of enormous variability. It is, to an unappreciated extent, this variability that underpins both 
the diversity and the success of plants in myriad ecosystems. Plant Stems will be a valuable resource 
on form/function relationships for researchers and graduate-level students in ecology, evolutionary 
biology, physiology, development, genetics, agricultural sciences, and horticulture as they unravel the 
mechanisms and processes that allow organisms and ecosystems to function. Syntheses of structural, 
physiological, and ecological functions of stems Multiple viewpoints on how stem structure relates to 
performance Highlights of major areas of plant biology long neglected

Plant Stems

Experiments which in previous years were made with ornamental plants have already afforded evi-
dence that the hybrids, as a rule, are not exactly intermediate between the parental species. With some 
of the more striking characters, those, for instance, which relate to the form and size of the leaves, 
the pubescence of the several parts, etc., the intermediate, indeed, is nearly always to be seen; in 
other cases, however, one of the two parental characters is so preponderant that it is difficult, or quite 
impossible, to detect the other in the hybrid. from 4. The Forms of the Hybrid One of the most influential 
and important scientific works ever written, the 1865 paper Experiments in Plant Hybridisation was 
all but ignored in its day, and its author, Austrian priest and scientist GREGOR JOHANN MENDEL 
(18221884), died before seeing the dramatic long-term impact of his work, which was rediscovered at 
the turn of the 20th century and is now considered foundational to modern genetics. A simple, eloquent 
description of his 18561863 study of the inheritance of traits in pea plantsMendel analyzed 29,000 of 
themthis is essential reading for biology students and readers of science history. Cosimo presents this 
compact edition from the 1909 translation by British geneticist WILLIAM BATESON (18611926).

Experiments in Plant Hybridisation
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