Preface

The enduring goal of scientific endeavor, as of all uian erperprise, Iimagine,
is 1o achieve an intelligible view of the universe. One of the great discoveries of
modern science 18 that (s goal cannod be achieved piccemeal, cerfainly not by the
accurmidation of facts, Th understand a plienemenon fs v understand a caregory
of phenomena or it is nothing. Understanding is reached through creative acls,
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Carnegle Imstftution Yearbook 65

The major goal of all three editions of this book has been o define and illus-
trate the basic principles of animal virus biology. In this information-rich age,
the quantity of data describing any given virus can be overwhelming, it not
indigestible, for student and expert alike, Furthermore, the urge to write more
and more about less and less is the curse of reductionist science and the bane
of those who write textbooks meant to be used by students. Consequently,
in the third edition, we have continued to distill information with the intent
ol extracting essential principles, while retaining some descriptions of how
the work is done, Our goal is to illuminate process and strategy as opposed
to listing facts and figures. We continue to be selective in our choice of 1op-
ics, wiruses, and examples in an effort to make the book readable, rather than
comprehensive, Detailed encyclopedic works like Felds Viralogy (2007} have
made the best attempt to be all-inclusive, and Fields is recommended as a
resource [or detailed reviews of specific virus families,

What's New

The major change in the third edition is the separation of material into two
volumes, each with its unique appendix(es) and general glossary. Yolume |
covers molecular aspects of the biology of viruses, and Volume 11 focuses on
viral pathogenesis, control of virus infections, and virus evolution. The orga-
nization into two volumes follows a natural break in pedagogy and provides
considerable flexibility and utility for students and teachers alike, The smaller
size and soft covers ol the two volumes make them easier for students to carry
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and work with than the single hardcover volume of earlier editions. The vol-
umes can be used for two courses, or as parts [ and I of a one-semester course.
While differing in content, the volumes are integrated in style and presenta-
tion. In addition to updating the material for both volumes, we have used the
new format to organize the material more efficiently and to keep chapier size
manageable.

As in our previous edition, we have tested ideas for inclusion in the text in
our own classes, We have also received constructive comments and suggestions
from other virology instructors and thelr students. Feedback from students was
particularly useful in tinding typographical errors, clarifying confusing or com-
plicated illustrations, and pointing oul inconsistencies in content,

For purposes of readability, references again are generally omitted from
the text, but each chapter ends with an updated and expanded list of relevant
hooks, review articles, and selected research papers for readers who wish to
pursue specific topics, In general, if an experiment is featured in a chapter, one
or more relerences are listed to provide more detailed information,

Principles Taught in Two Distinct, but Integrated Yolumes
These two volumes outline and illustrate the strategies by which all viruses are
propagated in cells, how these infections spread within a host, and how such
infections are maintained in populations, The principles established in Volume
1 enable understanding of the topics of Yolume 11: viral disease, i1s control, and
the evolution of viruses,

Volume I: the Science of Virology and the Molecular Biology

of Viruses

This volume features the molecular processes that take place in an infected
host cell. Chapters 1 and 2 discuss the foundations of virology. A general intro-
duction with historical perspectives as well as definitions of the unique proper-
ties of viruses is provided first, The unifying principles that are the foundations
of virology, including the concept of a common strategy for viral propagation,
are then described, Chapter 2 establishes the principle of the infectious cycle
with an introduction 1o cell biology, The basic techniques for culiivating and
assaying viruses are outlined, and the concept of the single-step growth cycle
is presented,

Chapter 3 introduces the fundamentals of viral genomes and genetics, and
it provides an overview of the perhaps surprisingly limited repertoire of viral
strategies lor genome replication and mBNA synthesis. Chapter 4 describes the
architecture of extracellular virus particles in the context of providing both
protection and delivery of the viral genome in a single vehicle. In Chapters 5
through 13, we describe the broad spectrum of molecular processes that char-
acterize the commaon steps of the reproductive eycle of viruses in a single cell,
from deceding genetic information to genome replication and production of
progeny virions, We describe how these common steps are accomplished in
cells infecied by diverse bui representative viruses, while emphasizing prin-
ciples applicable 1o all,

The appendix in Volume [ provides concise illustrations of viral lile cycles
for the main virus families discussed in the text. It is intended to be a reler-
ence resource when one is reading individual chapters and a convenient visual
means by which specific topics may be related to the overall infectious cycles
of the selected viruses.
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Volume I1: Pathogenesis, Control, and Evolution

This volume addresses the interplay between viruses and their host organ-
isms. Chapters | o 7 locus on principles of virus replication and pathogenesis.
Chapter | provides a briel history ol viral pathogenesis and addresses the basic
concepts of how an inlection is established in a host as opposed to infection of
single cells in the laboratory, In Chapler 2, we focus on how viral infections
spread in populations, Chapter 3 presents our growing understanding of cru-
cial autonomous reactions of cells to infection and describes how these actions
influence the eventual outcome for the host, Chapter 4 provides a virologist's
view of immune defenses and their integration with evenis that ocour when
single cells are infected. Chapter 5 describes how a particular virus replication
strategy and the ensuing host response influence the outcome of infection
such that some are short and others are of long duration. Chapter 6 is devoted
entirely to the AIDS virus, not only because it is the causative agent of the
most serious current worldwide epidemic, but also because of its unique and
informative interactions with the human immune defenses. In Chapter 7, we
discuss virus infections that transform cells in culture and promote oncogen-
esis (the formation of tumors) in animals.

Chapters 8 and 9 outline the principles involved in treatment and con-
trol of infection. Chapter 8 focuses on vaccines, and chapter 9 discusses the
approaches and challenges of antiviral drug discovery. In Chapter 10, the final
chapter, we present a foray into the past and future, providing an introduction
to viral evalution. We illustrate important principles taught by zoonotic infec-
tions, emerging infections, and humankind's experiences with epidemic and
pandemic viral infections,

Appendix A summarizes the pathogenesis ol common viruses that infect
humans in three “slides” (viruses and discases, epidemiology, and disease
mechanismsy lor each virus or virus group. This information is intended to
provide a simple snapshot of pathogenesis and epidemiology. Appendix B
provides a concise discussion of unusual infectious agents, such as viroids,
satellites, and prions, that are not viruses but that (like virusesy are maolecular
parasites of the cells in which they replicate.
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