Bio Lecture 2: HIV

Why viruses aren’t on tree of life: Not considered alive, lack of metabolism, no cell membranes (no cell organelles)

Note: still have evolutionary origins

Distinguished by DNA vs RNA, double stranded or single, type of protein coat. 

Origin:
Origin A: Modification of cellular ancestor; lost its structure became more simplified
Origin B: Mobile gene gained ability to enter/exit cells
-Unknown ancestry 

HIV is common in sub-Saharan Africa; globally distributed differently
Evolutionary history reconstructed: HIV was transmitted from Chimps to humans in Africa (~100 years ago) 
-12 spillovers from primates to humans (Zoonotic)

Antiviral drugs have worse side effects than antibacterial/antiviral drugs; kills host cell 

-Most organisms go from DNA to RNA to Protein 

Retrovirus: RNA genome undergoes reverse transcription to integrate DNA into host cell’s genome (reverse transcription).
-Uses reverse transcriptase enzyme: often produces errors (doesn’t proofread); mutation rate is extremely high; therefore, resists drugs, replicates more quickly, evolves faster
However, RT enzyme can be targeted by drugs (humans don’t need RT)
-Disobeys central dogma
 
Viral particle: Virion

Drugs that can 
a) block surface proteins and prevent binding to membrane, 
b) block RNA from becoming DNA, 
c) target integrase preventing DNA from being integrated into host genome, 

-AZT tricks RT into adding thymidine-like molecules to DNA, making it useless
-AZT stopped working because virus mutated, more resistant to AZT
-The only viruses that could reproduce were the ones that randomly mutated to become resistant to AZT
-With presence of AZT, resistant forms are more likely to reproduce (natural selection) 
-Humans supply the pressure for population change
-Mutations happen randomly, not in anticipation of future function! Natural selection favors the viruses that have mutated randomly to favor reproducibility 

Drug Cocktails: Group of drugs that target different entry points (inhibitors) such as Integrase inhibitors, RT inhibitors etc.
This decreases chance of complete resistance, since the one virus would have to become resistant to every inhibitor.

Why is HIV so Deadly? 
Wouldn’t HIV benefit by keeping host alive?
No, it would be outcompeted by different strains of the virus within the host, or even host cell

Human CCR5delta32 Allele = HIV resistant
-On surface of WBC (immune cell)
-Frequent in Northern Europe; Having this allele might have been favoured due to its resistance to smallpox in the past or random mutation occurred there. 

Summary: 
-Evolution can be extremely fast
-Even non-living things can evolve
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