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BIO330/391P
Exam 1

February 19, 2013
Please read each question carefully before answering.  Many questions have multiple parts.  There are 9 questions on 4 pages.
1.  A virus has a capsid that contains 30,000 amino acids.  If all of these amino acids are encoded by separate proteins, what is the minimum size (in nucleotides) of the viral genome? (3 points) Why would the viral genome likely to be larger than this? (3 points)

What is an advantage of a helical capsid compared to an icosahedral capsid? (3 points)
What is the major advantage of using repeating subunits to make a helical or icosahedral capsid? (5 points)


.  
2. Why do single-stranded DNA viruses often have circular rather than linear genomes?  (3 points)
What is a negative polarity viral RNA?  (3 points)  Would this viral RNA be infectious?  (3 points) Explain your answer. (5 points)
3. A recent outbreak of disease at UT is associated with both respiratory and gastrointestinal symptoms.   You determine that this disease is caused by a virus (UTV).  How could you determine if this virus has an envelope? (5 points)
You decide to determine if UTV uses the same receptor as some other viruses.  You obtain the following data from competition binding experiments.  An excess of unlabeled virus is used to bind cells under conditions where entry and replication of the virus are blocked.  A small amount of radioactive virus then is used for binding to cells.  The excess virus is washed away, and the ability of radioactive virus to bind the cells is determined. 
	
	Radioactive virus binding to susceptible cells:

	
	Virus A
	Virus B
	Virus C
	Virus D
	UTV

	Nonradioactive virus used to saturate the receptor
	
	
	
	
	

	Virus A
	No
	Yes
	No
	Yes
	Yes

	Virus B
	Yes
	No
	Yes
	Yes
	No

	Virus C
	No
	Yes
	No
	Yes
	Yes

	Virus D
	Yes
	Yes
	Yes
	No
	Yes

	UTV
	
	
	
	
	


Fill in the missing information in the table (5 points) and give your rationale (5 points).
4. Why would the entry of an animal virus be pH-dependent? (5 points)

What is the specific role of a co-receptor in the virus life cycle? (5 points)

5.  A poliovirus mutant has been isolated that has a defective RNA-dependent RNA polymerase.  If you introduce the naked viral RNA genome into susceptible cells, will the mutant be defective for the translation of viral proteins? (2 points)  Why or why not? (5 points)

6. A newly discovered virus has 960 subunits in its icosahedral capsid.  Draw one of the triangular faces of the icosahedron and the location of the pentons and hexons.  Give the reasoning for your answer. (5 points)   

What are the values of h and k?  (3 points)
7. The UTV virus has an IRES.  What is the function of an IRES? (5 points)
How could the UTV virus express all of its proteins from a single AUG start codon on viral RNA?  (5 points)
8. We have discussed a variety of cell properties that indicate whether eukaryotic cells have become "transformed".  What is mammalian cell transformation? (4 points) 
Name four properties of transformed cells. (4 points) Which property of transformed cells could NOT be used for lymphoid cells? (2 points) Why not? (2 points)
9. What is an infectious center?  (5 points) List two methods of detecting infectious centers. (5 points)
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