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BIO 330

Final Exam

May 14, 2012

Please read each question carefully before answering.  All questions have multiple parts.  There are 10 questions on 5 pages.

1. Why are retroviruses and orthomyxoviruses sensitive to the presence of Actinomycin D? (3 points)
Retroviruses and orthomyxoviruses both have presented obstacles for the preparation of single vaccines.  Why? (3 points)

2. We have discussed multiple virus families.  Which families have genomes that also act as mRNAs? Explain briefly whether or not these genomes are infectious. (4 points)

We have discussed several virus families that express mRNAs that lack m7G-containing caps.  How can these mRNAs be recognized and translated by the ribosome? (4 points)

Name three virus families that encode polyproteins. (3 points)  
Give an example of a virally-encoded protease and a cellular protease that are involved in cleavage of viral polyproteins. (4 points)

How can an animal virus make different amounts of some of the proteins encoded within a polyprotein? Give a specific example. (4 points)

3. The c-Src and v-Src proteins are both approximately 60,000 daltons in molecular mass.  What is the functional difference between these two proteins?  (5 points)

Why do avian sarcoma viruses transform every cell that they infect whereas avian leukosis viruses do not?  (5 points)

4. The orthomyxoviruses and rhabdoviruses need continuous protein synthesis during their replication.  Why? (5 points)
Explain briefly a second shared feature of the replication phase of orthomyxoviruses and rhabdoviruses. (3 points)

5. Does SV40 virus package a polymerase?  How is packaging of a polymerase related to the infectivity of SV40 DNA? (4 points)

SV40 encodes at least two early proteins.  What is an early protein? (2 points)  Expression of SV40 large T antigen leads to the onset of cellular DNA synthesis.  Why is stimulation of cellular DNA synthesis an advantage for SV40?  (4 points)
6. The retroviruses have a complex scheme of replication.  During integration, 2 bp are lost from the ends of the linear provirus.  Why are these sequences retained in the newly replicated genome?  (2 points)

What is the first step of retroviral replication after uncoating? (3 points)

Name at least two features that distinguish HIV-1 from other replication-competent retroviruses, such as the avian sarcoma virus (ASV).  (5 points)

7. You isolate a new virus from a patient fever and a rash, and you decide to call it UT2.  You titer this virus both before and after treatment with a non-ionic detergent.  Why did you do this? (2 points)
The titer does not change after treatment with detergent.  What does this tell you? (2 points)

You decide to look at the UT2 virus under the electron microscope, and it has icosahedral symmetry.  If there are 12 capsomers in this virus, how many will be pentamers and how many will be hexamers?  Explain. (4 points)
8. You isolate temperature-sensitive mutants of the UT2 virus, and you perform recombination tests with pairs of mutants.  The following results are obtained.

	
	Titer at the non-permissive temperature

	Mutant virus
	TsA
	TsB
	TsC
	TsD
	TsE

	TsA
	1.0 X 103
	1.4 X 106
	9.5 X 105
	1.3 X 106
	7.2 X 105

	TsB
	--
	2.5 X 102
	9.4 X 105
	6.4 X 105
	5.9 X 105

	TsC
	--
	
	3.8 X 102
	3.0 X 105
	1.8 X 104

	TsD
	--
	--
	--
	1.5 X 102
	1.3 X 105

	TsE
	--
	--
	--
	--
	7.8 X 102


	
	Titer at the permissive temperature

	Mutant virus
	TsA
	TsB
	TsC
	TsD
	TsE

	TsA
	1.4 X 106
	5.4 X 106
	6.3 X 106
	7.5 X 106
	4.8 X 106

	TsB
	--
	3.3 X 106
	7.8 X 106
	5.8 X 106
	4.9 X 106

	TsC
	--
	--
	5.6 X 106
	1.2 X 107
	6.8 X 106

	TsD
	--
	--
	--
	4.3 X 106
	5.1 X 106

	TsE
	--
	--
	--
	--
	2.5 X 106


Draw a map of these mutants and provide the distances between them. Be sure to give your calculations and the rationale for your answer. (6 points)
What other types of information can you learn about UT2 virus using these temperature-sensitive mutants? (4 points)
9.  You infected human cells with the UT2 virus for 8 hours.  Cells were then incubated in a medium containing either 3H-uridine or 3H-thymidine for 2 hours.    Nucleic acids were extracted from the extracellular medium to collect virions.  Cytoplasmic nucleic acid was also harvested after lysing the cells.  Samples were then subjected to agarose gel electrophoresis.  Lanes 1 and 3 were labeled with radioactive uridine and lanes 2 and 4 with radioactive thymidine. You observe the following results.  
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Why did you label with either radioactive uridine or thymidine? (3 points)

Based on the virus families that we have studied, what family or families could UT2 belong to? Give your rationale. (5 points)

What other information does this experiment tell you about the UT2 virus? (2 points)

10.  The UT2 virus makes DI particles at high multiplicities of infection.  These particles show cyclic production.  There is high production of DI particles for a few passages of the virus, and then low amounts of these particles are observed for the subsequent passages, and then the cycle repeats on subsequent passages of the virus.  What is the reason for this observation? (5 points)
Describe briefly one mechanism that the innate immune system may use to detect the presence of the UT2 virus or its associated DI particles. (4 points)
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