Intro to Virology
Viruses are obligate intracellular organisms.

Viruses encode structural assembly proteins and enzymatic or replicative functions.

The most important antigens are on the surface of the virion.

Viruses are grouped first based on DNA or RNA genomes, and presence or absence of a 
lipid envelope.  Capsids can be helical or icosahedral.  Only some viruses have a 
lipid envelope around the capsid.  The envelope is derived from host plasma, ER, 
or Golgi membranes.  

Viruses with helical capsids are almost always negative-strand RNA viruses.
RNA viruses have the highest rates of mutation because reverse transcriptase is error-prone.
Viruses replicate by first attaching to cell surface receptors.  Many viruses also require a 
 
co-receptor for cell entry.  This induces conformation changes that lead to fusion (for 
enveloped viruses) or penetration (non-enveloped viruses), and release of genome.
Viruses must pack a lot of info into a small genome:  overlapping reading frames, coding off 
of both strands, splicing, frame shifts.  Genomes include structural and non-structural 
proteins.  The latter are not packaged into virions (they’re usually enzymes).
It is disadvantageous for viruses to kill hosts.  Highly lethal viruses usually have an 
animal or insect reservoir in which they cause mild persistent infections.  
Those viruses that persist in human populations can do so by three methods:


1.  Persistent infection (HIV, Hep B and C).  These transmit inefficiently and slowly.

2.  Latent infection with periods of reactivation (Herpes).

3.  Acute infections that transmit efficiently (measles, polio, rubella).

Viruses with segmented genomes, such as influenza, rapidly create new strains by reassortment.
Viruses display one-step growth kinetics compared to bacteria.
ICAM and other host cell integrins are very good cell-binding receptors for viruses.
dsRNA induces synthesis of interferon, which induces local antiviral response.  
Interferon is the main innate antiviral immune response.  Thus, many viruses also 
have proteins to inhibit interferon.

We also make IgM against viruses, which helps diagnose infections (viral IgM titers).

Cytotoxic T cells only recognize viral antigen in the presence of MHC I (CD8 T cells) or 
MHC II (CD4 T cells).  This means that T cells only respond to viral antigens in 
the context of cellular molecules, but NOT to free viruses or native host antigens 
on the surface of infected cells.
(Raymond rmoved images showing the virus life cycle, a graph comparing acute/persistent/latent infection, one-step growth kinetics, and onset of interferon and antibody & cellular immunity after viral infection.)






