Evolution of HIV Protease Resistance
Mutations in HIV genes arise primarily from errors that occur during the conversion of the HIV RNA genome into a DNA copy by reverse transcriptase.  As shown in the lecture, you can see how an inhibitor blocks the function of the protease enzyme.  HIV can overcome this inhibitor by developing HIV variants that are resistant to the action of an inhibitor.  Over time, in the presence of a protease inhibitor such as indinavir, HIV becomes resistant to the blockage caused by indinavir and HIV variants continue to replicate in the host.  Common amino acid changes at position 82 in the active site include changes to alanine, phenylalanine, and threonine from the wild type valine.  
1)  From the paragraph above, fill in the chart below for the evolution of HIV protease resistance:  

	Step 1
	Genetic/Trait (difference)
	

	Step 2
	Selective Pressure

(environmental conditions)
	

	Step 3
	Survival rate increased?
	

	Step 4
	Reproduction rate increased?
	

	Step 5
	Adaptation
	


2) Based on the above information, draw a curve of what the viral load profile would look like in the presence of a protease inhibitor that does not develop resistance?  (circles represents the viral load of a person that controls the amount of virus without the help of therapy).

                                
[image: image1]
3)  Draw a curve of what the viral load profile would look like of HIV that develops protease resistance over time.  
                              
[image: image2]      

2) Two HIV infected patients came into a clinic and their blood was taken for testing.  One experimental procedure that was performed is based on the fact that double stranded DNA will migrate in agarose gel electrophoresis differentially depending on how well the nucleotides on one strand match the nucleotides on the other strand.   The heteroduplex tracking assay (HTA) is based on this fact and thus detects mutations in DNA.  The HTA uses a probe with a known sequence and after mixing and annealing with DNA from a patient and run on an agarose gel, the migration of the DNA will be altered if the sequence of the probe does not exactly match the sequence of the patient’s DNA.
The protease region of the HIV genome was analyzed from patients A and B.  Below are the HTA gels from this analysis:

                                        [image: image3.jpg]



a) Which patient most likely developed protease resistance? Why?
b) Looking back at the active site of protease, describe how mutations could lead to indinavir resistance?  Include physical, molecular, and biochemical reasons.  
c) Speculate what would happen to the DNA pattern if the patient was taken off of the protease inhibitor (several possible answers, choose one and support your reasoning).
d) What would happen with the viral load of the patient if taken off of the protease inhibitor?   Draw a graph.

Further Thought Question:  Answer in a short paragraph or two.
1) Develop an argument for HIV treatment in developing nations.  What types of treatments do you recommend?  To whom?  Justify your argument both scientifically and socially.

Helpful websites:

http://www.unaids.org/
http://www.worldbank.org/
http://www.cdc.org
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