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1. Generally, the initial HIV test performed is an ELISA, which then may be followed by a confirmatory Western. Compare and contrast these two tests.

Both detect HIV antibodies

For both, there is a window after infection during which a person tests negative

In both, serum to be tested is added to known antigens (HIV proteins)

In both, a labeled, anti-human secondary antibody is added

In the ELISA, the antigens (HIV proteins) are placed in a well

In the Western blot, the antigens (HIV proteins) are: separated by size


Separated by size by gel electrophoresis

Blotted to a membrane


Exposed to serum and secondary antibody

In the Western blot, antibodies to specific viral proteins can be detected

2. When someone is HIV+, they generally have their viral load determined at regular intervals. Briefly describe the viral load test. How does it differ from the ELISA and Western? Why is the viral load test more useful than the ELISA or Western for a physician treating a person with HIV?

Viral load used to detect HIV, not HIV antibodies


RNA is isolated from serum


RT-PCR is used to amplify HIV RNA

Viral load allows one to determine concentration of HIV in serum

ELISA and WB only detect presence of antibodies, not concentration

For the physician, viral load is important to determine the state of disease and effectiveness of drugs.

3. This past Tuesday, officials at the University of Chicago Medical Center confirmed that four organ transplant recipients became infected with HIV from the donated organs. They all received organs from the same donor. The donor died after a traumatic injury and tested negative for HIV by ELISA upon his/her death. Explain how this could have occurred. How would you recommend eliminating this type of problem?

The donor was tested with the ELISA


Window before seroconversion

Donor was recently infected

Solution: Viral load test

4. What is HAART? From a biological perspective, explain why combination drug therapy is preferable to monotherapy.

Highly Active Anti-Retroviral Therapy

Combination of three drugs (usually two RT inhibitors and one protease inhibitor)

Benefits


Interferes with different aspects of viral replication cycle


Greater impact on replication of virus


Less chance of development of viral mutants with drug resistance

5. This figure shows the effects of different concentration of AZT on HIV (referred to as HTLV-III in this figure) replication in H9 cells. Explain this figure. As part of your answer, describe the assay.
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Effects of different concentrations of AZT on viral replication


No AZT – control showing replication of virus without drug


Increasing amounts of AZT – decreasing viral replication



5 and 10 uM: basically the same


Assay



P24 positive cells determined



Virus added to cells



Anti-p24 antibody added to cells



Anti-human secondary antibody (fluorescently labeled) added



% fluorescent cells determined

6. In this figure, researchers inserted into 293T cells CKR-5 proteins from various sources and then tried to infect these cells with different viruses. The Y-axis merely shows the level of viral infection that they observed. Focus solely on the first two groups of bars. In the “WT” bars, the 293T cells were expressing wild type (or normal) CKR-5 (now called CCR5). In the “EU2.11” bars, the 293T cells were expressing a mutated version of CKR-5. Based on these results, what can you conclude about the different viruses (JRFL, ADA, etc.) that they examined?

WT = normal CCR5 in cells

EU = mutated CCR5 in cells

HXB and AMLV: replicate equally in WT and EU cells


Conclusion: These viruses don’t require CCR5 OR can utilize the WT or mutated versions of CCR5

NO ENV: do not replicate in any cells


Conclusion: This virus does not replicate in these cells

JRFL, ADA, Bal: replicate in WT, but not in EU cells


Conclusion: These viruses require WT CCR5 to effectively infect these cells

7. Briefly describe what we mean by Phase I, Phase II, and Phase III human drug trials. 

Phase I: small group of healthy people


Used to examine toxicity of drug

Phase II: small group of people with disease (usually severe form)


Used to examine effectiveness of drug

Phase III: large group of people with disease


Used to further examine effectiveness of drug

