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Preface to the Second
Edition

A second, updated edition of a scientific book
is a good sign that the first edition was well
accepted, and that the book contents respond
to the demands of a dynamic field of activity.
The second edition of Origin and Evolution of
Viruses tries to reflect, as the first edition did,
the different molecular strategies that viruses
use to evolve within and between hosts, and
to provide a view of the complexities of short-
term and long-term evolution, with their
implications for viral disease. To this aim, the
book includes several chapters related to gen-
eral concepts and tools for the study of virus
diversity, evolution, and pathogenesis, and
a number of chapters covering specific viral
systems including animal, plant, and bacterial
viruses. We have broadened the scope of the
first edition by including new subjects such
as phylogenetic analysis of viral genomes, the
enzymological bases of error-prone replica-
tion, RNA interference, and cellular functions
involved in hypermutagenesis. We have main-
tained and expanded the chapters needed to
provide a historical view of how viruses might
have originated, with updated accounts of the
primitive RNA world, quasispecies dynamics,
and how virus evolution relates to the general
evolution of our biosphere. We hope that the
reader will find the series of chapters to be both
informative and a stimulus for further research.

It is now well established, and it becomes
even more transparent upon reading the book,
that the diversity of viruses, and their popula-
tion numbers are astonishing. On top of this,

individual viral populations consist of clouds
of related variants rather than defined genomic
nucleotide sequences in the classical sense. This
is carefully explored in the book from the view-
points of biochemistry and of evolution. It will
not escape the reader that the extreme dynam-
ics of viral populations, with all its implications
for virus evolution and pathogenesis, repre-
sents a translation into virology of the quasi-
species concept, proposed initially by Manfred
Eigen in an influential paper published 36
years ago. Quasispecies theory was further
developed by several of Eigen’s colleagues, and
some of them have contributed chapters to the
book. Quasispecies has represented the intro-
duction of concepts of complexity to virology.
The editors wish to highlight the relevance of
quasispecies theory for virology, and gratefully
dedicate this volume to Manfred Eigen on the
occasion of his 80th birthday.

Such a diversity of topics and viral sys-
tems would not have been possible without
the commitment and hard work of the many
authors to whom we are deeply indebted. Our
thanks go also to Elsevier, in particular to Lisa
Tickner and Maureen Twaig, first for taking
the initiative to propose a second edition of the
book, and, second, for their careful involve-
ment in the various matters that require atten-
tion before a book can be printed.

Esteban Domingo, Colin Parrish, John Holland
October 2007
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‘Theory cannot remove complexity, but it
shows what kind of “regular” behavior can
be expected and what experiments have to be
done to get a grasp on the irregularities.”

Manfred Eigen



Preface to the First Edition

Viruses differ greatly in their molecular
strategies of adaptation to the organisms
they infect. RNA viruses utilize continu-
ous genetic change as they explore sequence
space to improve their fitness, and thereby to
adapt to the changing environment of their
hosts. Variation is intimately linked to their
disease-causing potential. Paramount to the
understanding of RNA viruses is the concept
of quasispecies, first developed to describe
the early replicons thought to be components
of a primitive RNA world devoid of DNA or
proteins. The first chapter of the book deal
with theoretical concepts of self-organization,
RNA-mediated catalysis and the adaptive
exploration of sequence space by RNA repli-
cons. Likely descendants of the RNA world
that we can study today are the plant-infecting
viroids, and the 6 agent (hepatitis D), a unique
RNA genome associated with some cases of
hepatitis B infection. 8 provides an example of
a simple, bifunctional molecule that contains
a viroid-like replication domain, and a mini-
mal protein-coding domain. It may be a relic
of the type of recombinant molecules that may
have participated in the transition to the DNA
world from the RNA world. The impact of
genetic variability of pathogenic RNA viruses
is addressed in several chapters that cover
specific viruses of animals and plants.

Retroid agents probably had an essen-
tial role in early evolution. Not only are they
widely distributed and capable of copying
RNA into DNA, but they may also have pro-
vided regulatory elements, and promoted
genetic modifications for adaptation of DNA

genomes. Among the retroelements, retrovi-
ruses are transmitted as RNA-containing par-
ticles, prior to intracellular copying of their
RNA genomes into DNA, which can be sta-
bly maintained as an insert into the DNA of
their hosts. The book discusses retroid agents
and retroviruses, with emphasis on human
immunodeficiency virus, the most thoroughly
scrutinized retrovirus of all. Experiments
and modeling meet to try to understand how
variation and adaption of this dreaded patho-
gen lead to a collapse of the human immune
system.

DNA viruses are likely to have coevolved
with their hosts while the DNA world was
developing. The last chapters of the book deal
with the interplay between host evolution and
DNA virus evolution, including chapters on
the simplest and the most complex of the DNA
viral genomes known. This broad coverage of
topics would not have been possible without
the contributions of many experts. We express
our most sincere gratitude to all of these
authors for having joined in the effort. The
strong interdisciplinary flavor of the book is
due to their different points of view. We expect
the book to take the reader on a long journey
(in time and in concepts) from the primitive
and basic to the modern and complex.

While this book was in press, Professor
Eladio Vifiuela passed away on March 9, 1999.
Eladio was an outstanding scientist, a pioneer
of Virology in Spain, and a friend. The editors
dedicate this volume to his memory.

E. Domingo, R.G. Webster, ].J. Holland
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