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PREFACE

All disease-producing agents were described as “viruses” before the discovery in the 19th century that
bacteria were the causative agents of many infectious diseases. The modem concept of virus onginated
just over one hundred years ago with the demonstration by Ivanovsky in Russia, confirmed by Beijerinck
in t he Netherlands, that tobacco mosaic disease of plants could be transmitted by sap that had been
rendered free of bacteria by passage through bacteria-retaining filters. The particulate nature of viruses
was established first by Loeffler in Germany, who demonstrated that the virus causing foot-and-mouth
disease of cattle was retained by filters of finer grain than those required for retention of bacteria. Fol-
lowing these discoveries at the tumn of the century, several other diseases were recognised as virusin-
duced. The physical nature of viruses remained unknown for several decades, however, and they contin-
ued to be named and classified according to their biological attributes; e. g. pathogenicity, host range,
organ specificity, etc. With the passage of time it became apparent that disease-producing potential was
not a sound basis for virus identification and classification. It is now known,for example, that viral hep-
atitis may be caused by a minimum of seven unrelated viruses. In 1935 the American scientist Stanley
made a significant advance in the characterisation of viruses by achieving the crystallisation of tobacco
mosaic virus,and showing it to be a complex structure of protein and ribonucleic acid. This was the first
step towards elucidation of the structure of virus particles, which has culminated in determination of the
crystal structure at the atomic level of several types of virus particle and several virus proteins. Knowl-
edge of the nature of viruses accelerated in the 1950’ s as a result of improvements in techniques for
cultivation and propagation of viruses in vitro . As a consequence the complete nucleotide sequences of
the genomes of most of the important pathogens of man, animals and plants are now known. The study of
virus gene expression during this phase of molecular virology revealed new phenomena of general bio-
logical relevance, such as 3’ -polyadennylation of messenger RNA, splicing of messenger RNA, mem-
brane and nuclear localisation signals, and much more.

The Universal System of Virus Classification, described in this volume, is based on a synthesis of the
molecular and biological properties of viruses developed over a period of years by the International
Committee on Taxonomy of Viruses. Consequently, knowledge of molecular virology 1s now an essential
requirement for all those engaged in the management and treatment of infectious diseases of plants, ani-
mals and man. It is a scientific discipline that impinges on the activities of physicians. scientists, veteri-
narians, students of biological sciences and medicine, administrators and policy-makers.

About fifteen years ago Kary Mullins and colleagues at the Cetus Corporation in California devised a



simple and elegant technique , the polymerase chain reaction, which has enabled refined molecular anal-
ysis to be applied to routine diagnostics and in clinical research. For example, using this technology
precise diagnosis of viral infection can be achieved long before an immune response is generated or in-
fectious virus can be isolated. The epidemiology of viruses, such as hepatitis A virus that cannot be
propagated in vitro , is now amenable to investigation using this technology. Molecular virology is no
longer an esoteric pursuit of specialists in remote laboratories. It has come of age. It is an analytical ap-
proach accessible to anyone with a basic training in science and applicable at any level in virology.
This text prepared by Yaoxian Xu provides a comprehensive and up-to-date account of current knowl-
edge of the nature of viruses. The first part comprises ten chapters outlining the fundamentals of molec-
ular virology . It describes the astonishing biological , genetic and structural diversity of viruses. The in-
teractions of viruses with their hosts and the defence mechanisms of the host at the cellular level are al-
so dealt with in Part. 1. Part 2 comprises three chapters providing more systematic accounts of the
molecular biology of the viruses that infect bacteria, plants and animals. A fourth chapter considers the
important issue of the role of viruses in oncogenesis. The concluding chapter deals with the various sub-
viral agents that are now the subject of intensive research world-wide.

Virology is an international endeavour. Viruses and the infectious diseases associated with them are not
constrained by national boundaries or social systems. Molecular Virology by Dr. Yaoxian Xu makes
available to a Chinese readership a timely synthesis of current understanding of the nature of viruses.
The objective of this volume is both to educate and at the same time to stimulate the imagination and

energies of all who may have occasion to consult this volume either in whole or in part.

Craig R. Pringle,
University of Warwick,
Coventry CV4 TAL
United Kingdom.

[5th January 1999
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