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Viruses have probably always been with
us, causing spots and runny noses,
swellings and fevers, killing us 
in severe cases and resulting in losses in
essential activities such as farming, hor-
ticulture and fishing. That such appar-
ently simple organisms — only a few
genes-worth in many cases — can cause
such havoc testifies to the power of nat-
ural selection to produce highly efficient
exploiters of ecological niches, in this
case limited populations of susceptible
cell types capable of
supporting multiplica-
tion of specific viruses.
The challenge is to
understand the molec-
ular basis of this speci-
ficity and to attempt to
use the knowledge to
design new anti-viral
strategies.

Early structural stud-
ies of viruses, whether
by electron microscopy
or X-ray diffraction,
tended to promote a
rather static view of
virus structure as a
robust protein container or capsid protect-
ing a vulnerable genome within, a view
enhanced by geometrical descriptions and
classifications of subunit architecture.
Subsequently a much more dynamic view
has emerged with the realization that the
capsid must not only assemble in an
appropriate manner but also be capable of
disassembly in appropriate circumstances,
that it must be able to interact with appro-
priate cell surface receptors and be inter-
nalized by one means or another, be
transported to an appropriate cellular
compartment and in some cases part-
icipate in transcriptional activity.
Surveillance by the immune system or
pressure from prescribed antiviral drugs
often rapidly results in the appearance of
mutated resistant strains, which can then
propagate in susceptible populations.

Much understanding of these multiple
facets of viral lifestyle has come from mol-
ecular biology combined with structural
studies. For smaller viruses, atomic detail
has been achieved from X-ray crystallog-
raphy. For larger multi-shelled viruses and
for complexes between viruses and anti-
bodies or receptors, electron cryo-
microscopy has provided ever increasing
molecular detail. The combination of the
two approaches, fitting high resolution X-
ray structures of individual components

into lower resolution maps derived from
microscopy of complexes, has proved par-
ticularly informative. Virus particles and
their interactions have such a strong
architectural aspect that without these
structural insights little in the way of
detailed functional interpretation could
be made. This is the essential starting
point for Structural biology of viruses.

The editors have brought together
experts in most of the areas mentioned
above to produce an authoritative survey
of our present understanding of many of
the more functional aspects of viral struc-
ture. Besides explaining some of the basic
principles of virus structure and outlining
the methods used to determine structure,
the contributions deal with specific virus-
es for which structural approaches have
proved particularly illuminating. Most

emphasis is on animal, especially human,
viruses but some consideration is given to
assembly of bacterial viruses. Small RNA
containing viruses — picornaviruses such
as common cold and polio — have been
closely studied and chapters deal with 
attachment and cell entry, with 
antibody mediated neutralization and
with conformational transitions in patho-
genesis. Other chapters describe influen-
za, polyoma, adeno, rota, herpes and retro
viruses, with concentration on how 

structural results illu-
minate functional
aspects of the viral life
cycle. The final chap-
ters give a sobering
account of attempts 
at rational structure
based design of antivi-
ral compounds, indi-
cating how far we still
have to go for this
approach to be really
useful.

Overall the editors
are to be congratulat-
ed on having achieved
a uniformly polished

presentation from a wide diversity of
authors. There is a helpful amount of
cross-referencing between topics and many
of the chapters end with a useful summa-
ry or forward look to unsolved prob-
lems. Inevitably with this sort of
production the references are not very
up-to-date, with few papers published
after 1994 included. Nevertheless the
book provides a useful overview for
researchers and students and the many
so far unanswered questions raised point
to an active area of research for some
time to come.
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