Plus-Strand RNA Viruses
The plus-strand RNA viruses to know are Picornaviruses, Flaviviruses, Togaviruses, and 
Coronaviruses.  Their RNA can be directly translated into viral proteins, so their 
genomes themselves are infectious.  Utilize cellular organelles and enzymes.
Many of the enveloped plus-strand RNA viruses, such as flaviviruses, are transmitted by 
insect vectors which causes seasonal, geographic infectections.  

Infections occur especially in summer and fall.
Picornaviruses are nonenveloped, icosahedral viruses.  They may infect the GI tract, but 

usually cause systemic illneses.  HAV, Polio, enteroviruses, and the Rhinovirus 

family are all picornaviruses.  Rhinoviruses infect upper respiratory tract, causing colds.
Enteroviruses, including Polio, infect the GI tract, thus they can withstand acid.  

Transmitted fecal-oral, and survive well in water, but are unstable at high temperatures.
Rhinoviruses infect the resp. trat, thus they are killed by acid and prefer low temperatures.  
They are stable at high temperatures.
Poliovirus spreads to the CNS and targets motor neurons.  With improved sanitation, polio 
infections occurred later, without the protection of maternal antibodies, and 
infections were actually worse.
The virion is an icosahedron with a “canyon” into which integrins or Ig’s dock.  Integrins 
and Ig’s are the receptors.  This binding releases VP4, which inserts into cell 
membrane, and a conformational change in VP1 releases RNA into the 
cytoplasm.  This conformational change relies on a hydrophobic pocket in VP1 
underneath the canyon.

The drug Pleconaril stabilizes VP1 by binding this pocket, and RNA can’t be released.
The genome encodes a single polyprotein, which is then cleaved.  The non-structural 
proteins include two proteases.  These cleave host protein eIF4-G, a protein that 
normally binds capped RNA to ribosome.  Its cleavage shuts off host protein synthesis.  
Viral synthesis continues because the 5’ region of the viral genome has a special 
internal ribosomal entry site (IRES) that allows cap-independent translation.  

Cell begins to make exclusively viral protein.
Vaccines
Salk:  killed virus.  Injected.  Doesn’t protect enteric infection and spread.
Sabin:  live, attenuated virus.  Oral.  Induces mucosal immunity and prevents infection.  
Although easy to use, can ocassionally revert back to infective virus.
Current US recommendation is Salk’s killed virus.

Togaviruses are enveloped, icosahedral viruses.  Differ from picornaviruses in that they 
have capped RNA, and produce a sub-genomic RNA to make structural proteins.
1.  Rubella virus is a respiratory virus that causes a mild rash in children.  However,   
fetal infections can cause congenital hearing loss, congenital heart defects, mental 
retardation, cataracts, and retinopathy.  The vaccine is really to prevent infection 
in pregnant women.
2.  Alphaviruses are transmitted by mosquitoes, which gives them geographic and 
seasonal epidemiology.  Cause devastating encephalitis.
Flaviviruses are enveloped plus-strand RNA viruses.  Similar RNA replication scheme as 
picornaviruses.  Flaviviruses are transmitted by mosquitoes and ticks, so they cause 
seasonal disease.  Viruses in this family include Dengue Fever, Yellow Fever,

West Nile Virus, Hepatitis C, and various encephalitis viruses.
Coronaviruses are large, enveloped viruses.  SARS is the only one to know.  Causes 
severe lower respiratory tract infection with hypoxia and diarrhea.

(Raymond removed images of mechanism of viral RNA injection and viral transcriptional machinery.)
