Retroviruses and HIV
Retroviruses are enveloped in host cell membrane including MHC I and II antigens.
Surface glycoprotein gp120 mediates the interaction between virus and cellular receptor.  
It is a target for neutralizing antibodies and killer T cell.
Surface glycoprotein gp41 mediates fusion with the host cell.
The genome is positive-strand RNA similar to human mRNA.  It has a 5’ cap and 3’ 
polyA tail.  Pol gene encodes reverse transcriptase, protease, and integrase.
Transmission of HIV
Usually through genital secretions and blood.  HIV is transmitted inside infected 
macrophages and lymphocytes (not as free virus).  Congenital transmission occurs 
in utero and in breast milk.
Viral load in the CSF is very high.
Early infections are macrophage tropic; HIV cannot yet attack lymphocytes.
Virus Entry
CD4, which is found on lymphocytes, monocytes, and macrophages, is the receptor for 
HIV.  Viral gp120 binds to CD4, which causes a conformation change, exposing 
gp41 which then injects into cell membrane.  Fusion releases viral RNA and 
reverse transcriptase into cytoplasm.
However, CD4 alone is not sufficient.  Macrophage-tropic and lymphocyte-tropic HIV 
requires a chemokine co-receptor to mediate fusion.  For macrophage-tropic 
strains, the co-receptor is CCR5.  For T-cell-tropic strains, the co-receptor is 
CXCR4.  Individuals who don’t express CCR5 are practically immune to HIV 
(remember that we only get infected with macrophage-tropic strains!)
Upon entry, RTase synthesizes a negative strand of DNA from the RNA.  The original 
RNA strand is then degraded and the double strand DNA completed.  The DNA is 
transported to the nucleus and permanently integrated into host genome, so that 
future daughter cells inherit it.
RTase is error-prone because it has no editing capacity.  Huge diversity both in the 
population and within a given individual.

Infection frequently has a latent phase, which creates a reservoir of intracellular provirus.

As proviruses are produced, full length viral RNAs are packaged into virions, but 
are also used to make viral proteins.  It is called the Gag polyprotein, and is 
cleaved by the protease Pro.  This gene is what is stopped by protease inhibitors – 
they prevent cleaving of the polyprotein, which allows formation of immature, 
non-infectious virions only.
HIV spread and virus load
HIV spreads from lymphocytes and macrophages to lymph nodes, and from there to blood.
Lymph nodes are the main site of replication in both chronic and acute infection.
Acute infection elicits a vigorous immune response (CD8 killer T cells, IgG) and viral 
load declines.

The latent infection may last years.  CD4 levels are almost normal.  But the virus is 
replicating in nodes, spleen, and brain.  Germinal center hyperplasia is seen.

Over time, anti-viral immune response declines, and the trapping efficiency of follicular 
dendritic cells declines.  The lymph nodes fail, virus is released, CD4 cells drop, 
and opportunistic infections set in.
The higher the viral load, the faster the progression of the disease.
AIDS is when CD4 lymphocytes <200.
Infections of the lungs and brain are common.  These organ-specific infections are 
associated with infection of the many macrophages found within these organs.

Interstitial pneumonitis is associated with some control over virus load, so it is a sign of a 
less progressive disease.
Treatment of HIV
HAART therapy reduces viral load, but CD4 cells remain permanently infected with 
integrated DNA.  Patients can never come off the HAART.
Diagnosis is first done by ELISA, then followed by Western blot if ELISA is positive.
Why no HIV vaccine
HIV is extremely diverse in the population, and generates quasispecies in each individual.  

An HIV vaccine would have to have sterilizing immunity – no virus can be allowed to 
infect in the first place.  It must be sterilized as soon as it is introduced, or it will 
set up latency.
