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Exam 1

February 22, 2011
Please read each question carefully before answering.  Some questions have multiple parts.  There are 9 questions on 4 pages.
1. Put these events in order: viral capsid synthesis, uncoating, viral RNA encapsidation.  Give your rationale and explain where they fit in the viral infectious cycle (6 points).
2. A nearby daycare center has had an outbreak of a disease that involves low-grade fever, respiratory symptoms and stomach ache.  They contact you because you know about animal virus infections. You obtain viral specimens (called SCK) from several of the patients before you go back to the lab.   You dilute 0.5 ml of the sample in 15.0 ml of salt solution, and then use the diluted sample to prepare serial dilutions.  You use 0.2 ml of each dilution to perform a plaque assay in a human intestinal epithelial cell line in duplicate.  You obtain the following data.
	Dilution
	Plaque number

	1:10 (10-fold)
	2300, 2135

	1:200 (200-fold)
	100, 85

	1:5000 (5000-fold)
	2, 5


What is the average viral titer of the undiluted SCK sample? Show your calculation using the 1:200 dilution. (5 points) 

You then repeat the plaque assay after treating the samples with a buffered solution at pH 3.  There is no difference in the titer of SCK.  What does this tell you about the likely person-to-person spread of this virus? (5 points)

You then treat the original virus preparation with ether and then repeat the plaque assay.  There is no change in the titer.  What does this tell you?  (5 points)

3. The SCK virus is purified, and you extract nucleic acid from virions.  How could you determine the strandedness of this virus?  How could you determine infectivity of the viral nucleic acid? (6 points)  
You determine that the SCK virus has an RNA genome.  You take 0.5 ml of the RNA extracted from virions, and you use it to make 0.5 picogram (0.5 X 10-12 g) of DNA using reverse transcriptase.  If you use 100 microliters of sample, how much DNA do you have after 25 cycles of PCR? Show your calculations. (5 points)
You find that the SCK virus particle does not have a polymerase.  How do you think that this virus is able to replicate its RNA? (5 points)

4. Name two characteristics that differ between a cell strain and a cell line. (5 points)
Can you think of an advantage for using cell lines instead of cell strains for working with viruses? (3 points)
5.   You infect susceptible cells with SCK virus.  What events of the virus life cycle would you expect in the first few hours after infection (before RNA synthesis)? (5 points).  

6. Define negative polarity RNA. (5 points)  Why do negative-polarity viral RNAs lack infectivity? (3 points)
Draw the structure of a picornavirus RNA and label the parts.  (5 points)

What  feature of picornavirus RNA structure allows ribosome binding? (4 points)

7. The SCK virus has an icosahedral shell.  How did you determine this? (3 points)
The virus has a T = 16 capsid.  Draw one of the triangular faces of this virus and indicate the positions of the pentons and hexons.  (5 points)  Also show the axis of 3-fold rotation symmetry. (2 points)

8.  You want to know whether the SCK virus uses the same or a different receptor than a known group of picornaviruses.  The SCK virus and other picornaviruses are radiolabeled and used for receptor competition experiments.  Non-radioactive versions of each virus also are prepared.  The non-radioactive virus is used first to bind to available receptors on a susceptible cell line.  After radioactive virus binding, you wash off unbound virus and measure the remaining radioactivity.  You observe the following results.
	
	Radioactive virus bound to the cells (in counts per minute)

	Non-radioactive virus used to saturate receptors
	SCK
	Polio 1-3
	HAV
	Cox A21

	SCK
	300
	11,998
	345
	13,267

	Polio 1-3
	12,035
	332
	12,455
	11,578

	HAV
	456
	12,566
	399
	12,332

	Cox A21
	13,980
	12,330
	13,009
	409


How many receptors are represented by these viruses? (2 points)  Explain. (4 points)   
What does this experiment tell you specifically about the SCK virus? (4 points)

The SCK virus has pH-dependent entry into cells.  What does this mean? (4 points)

9.  How does poliovirus encode multiple proteins from a single RNA? (5 points)

Why doesn’t poliovirus encode glycoproteins?  (4 points)
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