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BIO 330/391P
Final Exam

May 10, 2013
Please read each question carefully.  All questions have multiple parts.  There are 10 questions on 5 pages.

1.  Is naked rhabdovirus RNA (no associated proteins) infectious? (2 points) Why or why not? (3 points)  

  What happens to the infectivity of picornavirus RNA when you remove VPg?  Give your reasoning. (3 points)
Name at least two differences between the transcription of rhabdoviruses and orthomyxoviruses. (5 points)
2. Would you expect that simian virus 40 (SV40) (a member of the Polyomaviridae family) would induce tumors rapidly (in weeks) or slowly (a period of months)? (2 points)  Give your rationale. (3 points)
Why does SV40 need to replicate in the nucleus?  Give two reasons. (5 points)

What is the major purpose of SV40 early proteins? (3 points)  What is the major purpose of late proteins? (3 points)
3. Viruses that infect mammalian cells use both pH-dependent and pH-independent entry. Why are some viruses pH-dependent for entry? (5 points)
HIV can use several different co-receptors.  A change in co-receptor usage is often seen prior to development of AIDS.  What is the relationship to disease onset? (3 points)
4. Explain two ways in which some animal viruses can be transmitted, but HIV cannot (5 points).

Why do HIV patients often develop cancers and many other viral and bacterial infections? (4 points)
5. Flaviviruses have a replication scheme that has similarities to both picornaviruses and togaviruses.  What is the first step in the replication phase of their infectious cycle? (3 points)  How is this step related to viral genome structure? (2 points)
Why do certain viruses shut down host macromolecular synthesis?  (4 points)

6.  Togaviruses have a T=4 icosahedral capsid.  How many pentons and hexons are in the capsid? (2 points)  Give your reasoning.  (3 points)
Influenzaviruses have helical capsids.  What advantages are shared between helical and icosahedral capsids? (3 points)

What is an advantage of a segmented viral genome?  (3 points)

7. A virus outbreak has been observed on the UT campus.  The virus has been recovered from the blood of several patients with high fever, rash, enlarged lymph nodes and muscle aches.  You perform an infection with virus from patient #1.  After isolation of mRNA from the polyribosomes of infected cells, you also extract nucleic acid from virions in the supernatant.  You determine that nucleic acids from these two sources are NOT complementary using hybridization.  What is the polarity of virion RNA? (2 points) How do you know? (3 points)

You decide to characterize the virus from patient #1, and you call this isolate V2013.  You examine the virus by electron microscopy, and you cannot observe the capsid.  However, you can observe the capsid after treating the virus with a lipid solvent.  What does this tell you? (3 points)
8. You isolate temperature-sensitive mutants of V2013 and subject them to complementation assays.  Briefly explain what happens inside virus-infected cells when complementation occurs.  (4 points) 
How is complementation related to defective-interfering (DI) particles? (4 points)

You perform recombination tests with V2013 and obtain the following results.

	
	Titer at permissive temp. (PFU/ml)

	Mutant
	Ts1
	Ts2
	Ts3
	Ts4

	Ts1
	1.5 X 109
	2.2 X 109
	5.6 X 108
	6.7 X 108

	Ts2
	--
	5.3 X 108
	1.9 X 109
	1.3 X 109

	Ts3
	--
	--
	6.7 X 108
	2.9 X 109

	Ts4
	--
	--
	--
	9.9 X 108


	
	Titer at non-permissive temp. (PFU/ml)

	Mutant
	Ts1
	Ts2
	Ts3
	Ts4

	Ts1
	1.5 X 102
	4.9 X 108
	1.3 X 108
	1.7 X 106

	Ts2
	--
	5.3 X 102
	4.8 X 106
	2.6 X 106

	Ts3
	--
	--
	3.6 X 103
	4.3 X 108

	Ts4
	--
	--
	--
	3.4 X 10 2


Draw a map of the virus and the relative positions of these mutants.  Show your work. (4 points)
Why would you use more than four mutants for recombination analysis? (2 points)
9.  You decide to determine if the V2013 proteins can be positioned on the viral genome using pactamycin mapping.  The cells are infected with V2013 virus and half of the cells are treated with pactamycin.  The other half are left untreated.  You then add medium containing radioactive amino acids to the cells for 1 hour and then analyze the radioactive incorporation into individual polypeptides after analysis by gel electrophoresis.
	
	Percentage of radioactive incorporation into viral proteins

	Viral protein
	+ pactamycin
	- pactamycin

	VP1
	20.1
	  5.3

	VP2
	23.9
	28.1

	VP3
	33.0
	15.6

	VP4
	18.0
	48.8

	VP5
	  5.0
	  2.2


How does pactamycin work? (3 points)  What is your conclusion from this experiment? (2 points)
10. You isolate virions after infection of tissue culture cells with V2013.  You disrupt the virions and add ribonucleoside triphosphates that are radioactive.  You observe no RNA synthesis.  However, if you add radiolabeled deoxyribonucleoside triphosphates, you observe incorporation into DNA.  What does this result indicate? (3 points)
Based on all the experiments thus far, what virus families could V2013 belong to? Give your reasoning. (4 points)
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