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BIO330
Final Exam

May 12, 2011
Please read each question carefully before answering.  There are 10 questions on 5 pages, but they have multiple parts. REMEMBER!  I want you to analyze the information based on what you have learned.  Use your thinking skills!
1. What sequences are duplicated in retroviral DNA (the provirus) compared to retroviral RNA?  (3 points)

What sequences are repeated in retroviral RNA?  (2 points)

What is the function of ribonuclease H?  (2 points)  

What is the function of the cellular tRNA packaged in retrovirus particles? (3 points)
2.  Influenza virus replicates in the nucleus like retroviruses.  Why doesn’t influenza virus cause cell transformation or tumors in animals? (4 points)
Why is the replication of both retroviruses and influenzaviruses inhibited by Actinomycin D? (4 points)
3. What is the specific function of a cellular co-receptor compared to the cellular receptor? (4 points)

Why do some viruses have pH-dependent entry whereas others have pH-independent entry?  (4 points)
4. You have isolated a new virus called X2011.  You decide to isolate some temperature-sensitive mutants of the virus.  What specific information about the virus (virus properties) could you determine using  ts mutants?  Name three.  Don’t list specific tests (6 points)

You use the ts mutants in pairwise infections for complementation tests at the non-permissive temperature.  The following results were obtained.

	
	Titer (PFU/ml)

	Mutant
	Ts1
	Ts2
	Ts3
	Ts4
	Ts5

	Ts1
	1.3 X 103
	3.4 X 104
	3.6 X 105
	2.4 X 106
	7.7 X 104

	Ts2
	--
	2.3 X 103
	5.4 X 104
	9.1 X 105
	3.8 X 105

	Ts3
	--
	--
	8.5 X 103
	6.4 X 104
	2.9 X 105

	Ts4
	--
	--
	--
	7.7 X 102
	2.5 X 105

	Ts5
	--
	--
	--
	--
	9.8 X 102


How many genes are represented by these mutants?  Show your calculations and give your reasoning.  (6 points)
5. You also determine whether the X2011virus uses the same receptor as that used by several other animal viruses that you previously isolated.  You obtain radioactively labeled and unlabeled versions of each virus.  You first incubate susceptible lung cells for 30 minutes with excess unlabeled virus under conditions that prevent the penetration and continued replication of the virus.  Subsequently you incubate with the radioactively labeled viruses for 30 minutes under the same conditions, wash off any non-specifically bound virus, and then determine the amount of radioactivity still bound to the cells.  You obtain the following results.
	
	Radioactivity bound (counts per minute)

	Unlabeled virus used
	Radioactive virus used

	
	X2011
	X2010
	X2009
	X2008

	X2011
	560
	11,349
	14,778
	321

	X2010
	15,900
	240
	13,997
	14,008

	X2009
	12,768
	13,650
	679
	14,556

	X2008
	443
	14,221
	12,343
	346


How many cellular receptors are represented by these viruses? (2 points)  Give your rationale. (3 points)
You find that X2011 has an icosahedral capsid.  Below is a drawing of a single face of the icosahedral capsid.  What will be the triangulation number? Give your reasoning. (3 points)  
[image: image1.emf]
Will these capsomers have equivalent or quasi-equivalent positions within the capsid? Explain briefly. (2 points)
6. What are early proteins? (3 points)

What is the primary function of the late proteins encoded by SV40? (3 points)

Give at least two functions of SV40 large T antigen. (4 points)

7. What is the function of the signal sequence in a polypeptide? (3 points)

Name a general class of viral proteins that often have signal sequences. (3 points)

The togaviruses encode a subgenomic viral RNA.  How are both glycosylated and non-glycosylated proteins made from this RNA. (4 points)
8. Why do the rhabdoviruses require ongoing protein synthesis for RNA replication, but not viral mRNA synthesis? (5 points)
A temperature-sensitive mutant of the rhabdoviruses has been isolated.  The virus makes mRNA and full-length RNA normally at the non-permissive temperature.  However, budding particles cannot be observed until cells infected by this mutant are restored to the permissive temperature.  What protein could be defective in this mutant?  Give your reasoning. (5 points)

9. Retroviruses have several mechanisms to control the levels of viral protein within the cell.  Name three mechanisms (6 points)

Briefly explain how retroviruses that lack oncogenes can cause cancer (4 points).

10. For each of the virus families, briefly describe the first step in the infectious cycle after uncoating.  Explain why this step must come first.

Retroviridae (4 points)
Picornaviridae (4 points)
Orthomyxoviridae (4 points)
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