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[0 O The genome of viruses is defined by its state in the mature virion, and variesbetween virus families. Unlike the
genomes of true organisms, the virus genomecan consist of DNA or RNA, which may be double- or
single-stranded. In someviruses, the genome consists of a single molecule of nucleic acid, which maybe linear or
circular, but in others it is sesgmented or diploid. Single-strandedviral genomes are described as positive sense [ i.e.
the same nucleotide sequenceas the mMRNAL , negative sense or ambi-sense [1 in which genes are encoded inboth
senses, often overlapping; see Topic P10 .00 O Not all virions have a complete or functional genome, indeed the
ratio of thenumber of virus particles in a virus preparation [ as counted by electronmicroscopyd to the number
of infectious particles (I determined in cell cultureld is usually greater than 100 and often many thousands.
Genomes unable to repli-cate by themselves may be rescued during co-infection of a cell by the productsof
replication-competent wild-type genomes of helper viruses, or of genomes with different mutations or deletions in
a process known as complementation [ see Topic H2[J .00 [ The replication/transcription strategies of viruses
vary enormously from group to group, and depend largely on the type of genome. DNA viruses may make more
use of the host cells nucleic acid polymerases than RNA viruses. DNA viruses with large genomes, such as
herpesvirus [ see Topic R30 , are often more independent of host cell replication and transcription machinery
than are viruses with small genomes, such as SV40, a papovavirus [ see Topic R3] . RNA viruses require
RNA-dependent polymerases which are not present in the normal host cell and must, therefore, be encoded by the
virus. Some RNA viruses such as the retroviruses encode a reverse transcriptase [J an RNA-dependent DNA poly-
merase[] to replicate their RNA genome via a DNA intermediate [J see Topic R40 .00 O The dependence of
viruses on host cell functions for replication, and the requirements for specific cell-surface receptors determine host
cell specificity. Cells capable of supplying the metabolic requirements of virus replication are said to be permissive
to infection. Host cells which cannot provide the necessary requirements for virus replication are said to be
nonpermissive. Under some circumstances, however, nonpermissive cells may be infected by viruses and the virus
may have marked effects on the host cell such as cell transformation [ see Topic R3 and Section SCJ .00 [0 Some
viruses damage the cells in which they replicate, and if enough cells are damaged then the consequence is disease. It
is important to realize that viruses do not exist in order to cause disease, but simply because they are able to repli-
cate. In many circumstances, virulence [ the capacity to cause disease[] may be selectively disadvantageous [ i.e.
it may decrease the capacity for viral replica- tion[J but in others it may aid transmission. The evolution of
virulence often results from a trade-off between damaging the host and maximizing transmis- sion. The virulence
mechanisms of viruses fall into six main categories:[J [0 [0 ilJ Accidental damage to cellular metabolism [J e.g.
competition for enzymesand nucleotides, or growth factors essential for virus replicationJ .00 O O iil] Damage to
the cell membrane during transmission between cells O e.g. celllysis by many bacteriophages or cell fusion by
herpesvirusest) .00 OJ O iiilJ [J Disease signs important for transmission between hosts [] e.g. sneezingcaused by
common cold viruses, behavioral changes by rabies virus[J .
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