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BIO 330
Exam 2

April 3, 2012
Please read each question carefully before answering.  Many questions have multiple parts.  There are 9 questions on 4 pages.

1. Poliovirus interferes with the maturation of cellular glycoproteins.  Why doesn’t this interference hurt poliovirus maturation? (6 points)

2. Diagram a messenger RNA for a potential polyprotein from an RNA-containing virus (virus X) that encodes the following polypeptides from the 5’ end to 3’ end.

a single-pass transmembrane protein – a secreted protein – a cytoplasmic capsid protein
Indicate the following:  Cap or IRES, AUG, stop codons, poly A, 5’ UTR, 3’ UTR, stop-transfer signals, signal sequences (6 points)

Explain why you think that this is the genomic RNA or a subgenomic RNA. (6 points)

What is the advantage for a positive-stranded RNA virus to encode a subgenomic RNA? (6 points)
3. A number of temperature-sensitive mutants of virus X have been used for complementation analysis.  You decide to use mutants from each group in pairwise infections to determine complementation at the non-permissive temperature (NPT).  The following data were obtained. 
	
	Yield at NPT (PFU/ml)

	Mutant
	ts21
	ts35
	ts37
	ts44
	ts46
	ts57

	ts21
	5.1 X 103
	5.9 X 104
	2.3 X 105
	2.4 X 104
	2.0 X 105
	1.9 X 106

	ts35
	--
	1.9 X 102
	3.8 X 106
	1.6 X 104
	1.9 X 106
	9.1 X 105

	ts37
	--
	--
	3.4 X 102
	7.2 X 105
	1.5 X 105
	3.9 X 105

	ts44
	--
	--
	--
	5.6 X 102
	1.6 X 106
	4.6 X 105

	ts46
	--
	--
	--
	--
	2.8 X 102
	1.2 X 103

	ts57
	--
	--
	--
	--
	--
	8.2 X 102


What is the number of genes represented by these mutants?  Show your calculations and give your rationale. (6 points)
What could you learn by using these same mutants for recombination tests? (6 points)

4.  Togaviruses and rhabdoviruses require signal recognition particle in cells that they infect.  What is the function of SRP in the replication of these viruses? (6 points)
Compare the maturational cleavage of poliovirus and togaviruses. (6 points)

5. Give the rationale for using pactamycin mapping for animal viruses.  (6 points)

Based on the information provided in this exam, would you expect that pactamycin mapping can be used for Virus X? Explain. (4 points) 

6. What are the cis-acting sequences needed for replication of togaviruses?  Name three. (6 points)

How could you distinguish a cis-acting sequence from a trans-acting sequence in Virus X?

(4 points) 
7. Why are different amounts of N protein and L protein present within rhabdovirus-infected cells? (3 points)

Why does the concentration of N protein affect whether rhabdovirus RNA will be transcribed or replicated? (6 points)

Defective interfering (DI) particles often have longer terminal repeat sequences on their RNA compared to wild-type RNA.  Explain why these DIs can out-replicate a wild-type virus in the same cell.  (3 points)
8. What is the first step of replication of rhabdoviruses following penetration into the cytoplasm?
(6 points) 

What is the first step of replication of flaviviruses following penetration into the cytoplasm? (6 points)

9. You have isolated a temperature-sensitive mutant of Virus X.  Why does Virus X show a low titer at the non-permissive temperature? (3 points)

After infection at the permissive temperature, you observe that budding of viral particles occurs from the plasma membrane.  However, at the non-permissive temperature, assembled capsids containing RNA, but no budding, can be observed.  Give a rationale for the specific defect in this Virus X mutant.  (5 points)
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