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Herpesviruses form a structurally uniform but genetically diverse family of dsDNA viruses. These important pathogens are among the largest viruses with a genome encoding over 70 proteins, over 40 of which are structural. The virions have complex and characteristic multilayered structures with a capsid and envelope separated by a thick, amorphous protein layer called the tegument. Cell entry is by envelope fusion at the plasma membrane. The particle is then transport along microtubules to a nuclear pore where the DNA is released and enters the nucleus. The best characterised part of the virion is the 190 MDa capsid shell, which has the form of a T=16 icosahedron composed of nearly 3,000 protein molecules representing 4 major and 4 minor species. Capsid assembly occurs in the nucleus by co-condensation of these proteins to form an initial procapsid that undergoes reconfiguration to produce the mature capsid form. DNA-containing capsids traverse the nuclear envelope into the cytoplasm where tegument is added. Envelopment is by budding into Golgi derived vesicles, and the mature particle leaves the cell by exocytosis.
The investigation of virion morphogenesis has employed a wide range of virological, molecular biological and biophysical approaches and model systems have been developed for examining infection and particle assembly. There has been an increasing reliance on EM based structural reconstruction techniques to analyse the products of experiments designed to dissect the virus life cycle. These are beginning to reveal the mechanisms underlying particular biological events. For example, comparison of the capsid structure with that of the mature virion has identified mass translocations in the major capsid protein that close channels through the capsid shell in order to retain the packaged genome. 

Studies to date have concentrated almost exclusively on icosahedral features that are amenable to such analysis. However, many interesting questions can only be answered through a better understanding of the nature of structures and processes that do not follow icosahedral symmetry. Processes such as DNA packaging, tegument addition and interaction between virus particles and cellular structures will require different methods of analysis but through the development of such methods, the entire life-cycle of the virus will be opened to analysis

