Negative RNA Strand Viruses
The first step of replication for negative strand viruses is to synthesize the positive strand.  These viruses bring RNA polymerase as part of the incoming virion, in contrast to 
positive strand viruses which synthesize polymerase as their first step of replication.
The RNA strand itself is not infectious.  These viruses package the RNA in a helical 
capsid, which is then enveloped in host membrane.

Influenza A and B
A is more prevalent than B, and can infect many other animals as well.  Avian strains 
rarely affect humans.  We usually get influenza from pigs (“swine flu”).

When different strains infect the same cell, segments of the genomes become mixed, 
creating new reassorted progeny.  This reassortment causes antigenic shift, and is 
what can cause major outbreaks.  For example, the virus may retain its ability to 
replicate in humans, but acquires external avian flu antigens that we don’t recognize.
Flu is transmitted mostly in the winter, causing fever, myalgia, sore throat, but no runny nose.
Hemagglutinin (HA) is multifunctional.  It binds cellular receptor sialic acid, agglutinates 
RBCs, and mediates fusion of the viral envelope with the host membrane.  Virus 
entry does not lead to syncytia formation.
Hemagglutinin is synthesized as a pro-protein, and requires cleavage activation by a 
serine protease only found in respiratory epithelial Clara cells.  This restricts flu to 
the respiratory tract.

( Minor mutations in HA result in antigenic drift.
( Replacement of HA by HA from another host (often avian) results in antigenic shift.
Neuraminidase (NA) facilitates exit of the virus from the cell, by cleaving sialic acids on 
the cell surface.
M2 protein is a proton pump that acidifies the virion, which facilitates uncoating.  This is 
what Amantadine targets, preventing acidification.

Influenza replication
Genome replicates in nucleus, but lacks mRNA caps.  It steals these caps from host 
mRNA.  HA, NA, and M2 are translated and sent to cell membrane surface, and 
budding occurs to release new virions.
This only occurs in ciliated epithelium of the respiratory tract.  The process denudes 
epithelium, disrupts mucus layer, and induces apoptosis.  Often paves the way for 
secondary bacterial infections.
Influenza vaccine is a killed vaccine of HA and NA proteins.  It decreases morbidity/mortality 
much more than it decreases the incidence of the disease!
Paramyxoviruses – Mumps and Measles

These viruses do not undergo antigenic changes like influenza.  They are stable, with no 
reservoir other than humans.  Spread respiratorily.

Surface glycoproteins include fusion protein, which causes formation of syncytia.

Paramyxovirus replication
RNA is synthesized in the cytoplasm, not the nucleus.  Virions may bud, or may fuse nearby 
cells, creating multinucleated giant cells (syncytia).
1.  Parainfluenza is the most common cause of laryngo-bronchitis in kids.

2.  Respiratory Syncytial Virus (RSV) occurs in the winter, causing otitis media, bronchitis, and 
pneumonia.  It causes giant pulmonary syncytia.
3.  Human Metapneumovirus (MPV) has a cytopathic effect very similar to RSV.
Measles
Respiratory spread with 100% attack rate and significant mortality in children.  

Measles replicates in all endothelial and epithelial cells.  It causes fever and a severe rash. 

Koplik spots (welts in the mouth) are pathognomonic.
Measles can induce immune deficiency.
Mumps
Mumps replicates in glandular epithelial cells.  Frequently infects salivary glands and testicles, 
and may lead to meningitis.
Rhabdoviruses – Rabies 
Rabies is transmitted in animal saliva.  It first replicates in muscle, but quickly is taken up by 
sensory and motor neurons.  Avoids immune response by trans-synaptic transmission.
Symptoms include fever, tingling at the bite site, then anxiety, aggression, seizures, paralysis.  Once the later symptoms start there is nothing to be done.
*The long incubation period means that the vaccine can be used post-exposure.
Filoviridae -- Marburg and Ebola
Widespread infections of endothelial cells and macrophages.  This causes bleeding hemorrhage.
Bleeding comes from mucosal surfaces.  Followed by metabolic acidosis and shock.
