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These questions were designed by teachers who attended a 
Microbiology workshop at the Life Sciences Learning Center
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List the steps HIV single-stranded RNA goes through to become double-stranded DNA
How does HIV “hijack” a human cell (from a genetic standpoint)?
Do all viruses need to convert their own RNA to DNA?

What is the normal function of tRNA-Lysine?

Where does the primer come from?
Give a four sentence (or less) description of how viruses make copies of themselves.
In what ways is a human host necessary for HIV to replicate?
Why is reverse transcriptase necessary to HIV RNA?
[image: image2.jpg]The Question

G ?















What hypothesis might you come up with?
How might changing one of the molecular “players” in HIV replication result in a possible “cure” for AIDS?
How might you make a different tRNA?
What is the importance of reverse transcriptase in the infection process?
Do YOU think that changing the tRNA would interfere with the formation of HIV DNA?  Explain your reasoning
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 Background Research: What is a tRNA?





Draw the general structure of a tRNA; label the amino acids and anti-codons.
What is the function of a tRNA?
Describe how different tRNAs are important to the process of translation.
How is the shape of tRNA important to the process of translation?
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 Background Research: What is this “stop sign?



If you had to come up with a scientifically accurate name for the green blob in the animation that attaches the methyl group, what might it be?  (Use known suffixes, etc)?
How is the “stop sign” put into the tRNA?
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 Background Research: How do polymerases work?



What is the importance of the primer?
Polymerases and Reverse transcriptase are both a particular type of protein.  What is that?  Look at the suffix of their names for a clue…
What is the role of the polymerase in the process of replicating HIV?
DNA polymerase can copy a DNA strand from a primer, but can not go back and go in the other direction.  Do you agree with this statement?  Why or why not?
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 Background Research: What is a virus?





Viruses are not cells.  Name several cell parts that viruses lack.
What are two cellular processes that need to be completed in order to make new viruses and their protein coats?
Name two things that HIV needs from the host cell to convert its RNA to DNA.
What happens to the host cell if many copies of the virus are made?
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 Background Research: How does HIV cause disease?



List the steps/stages of an immune response

Highlight the step that is blocked by HIV
What is the function of Helper T-Cells?
What does the macrophage do?

What “activates” the Helper T-Cell?

What does the B-Cell do?  

How does the B-Cell react to an activated Helper T-Cell?

How do antibodies work to neutralize an infection?

Create a flowchart of a typical immune response.  Then put an “X” through the steps that are affected by HIV infection.
How does HIV weaken the immune system?
How does the body recognize disease causing microorganisms?
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Restate the hypothesis in an “if, then” format.
“Changing an ‘A’ to a ‘U’ would not change the function of a tRNA.”  Do you agree with this statement?  Why or why not?

What does it mean when we say “complementary regions” of DNA or RNA?

What did scientists hypothesize would happen when the “stop sign” was removed?
Based on the data, what conclusions can you draw?  Does this data support or refute the hypothesis presented earlier?
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Why is the gene for tRNA with a “U” put into a plasmid that carries a neomycin resistant gene?
In this experiment, would cells that can not be infected with HIV be positive or negative for Thy-1?
Does the engineered plasmid become incorporated into the DNA of the T-Cell?
What does a flow cytometer do?
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Several graphs of the experimental groups showed early “peaks” in the number of cells with Thy-1 protein, but then the number of those cells went down over time.  Explain what might be happening in those cells that would explain the temporary peaks.

Think of a way that you might be able to get tRNA-58U into human T-Cells.
What is the validity of this experiment?  Could other hypotheses also be supported by these results?
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