
1. Are the following statements True or False? (0.5 marks/statement)


a)
mucosal membranes are favourable routes of access for viruses to the 



tissues of the body (T)

b) 
primary systemic infection is frequently followed by local secondary 



infection (F)

c)
spread of virus to the nervous system usually precedes primary viremia (F)


d)
“coughs and sneezes spread diseases” (T)
2.
Viruses have evolved many mechanisms to evade host responses.  Are the 
following statements True or False? (0.5 marks/statement)


a)
few viruses encode for proteins that inhibit the interferon response (F)


b)
viruses evade the immune response by replication in cells of the immune 



system (T)

c)
some viruses encode proteins that are decoys for cytokines or cytokine 



receptors (T) 
3.
Using the key below, choose the appropriate answer for each category and complete the table for these three viruses.  Correct answers will be worth ½ mark each. Blank boxes will be worth zero (0).  Incorrect answers will be subtracted (-½ each) so don’t guess.

	
	adenovirus
	    HIV-1
	  Influenza

	Receptor
	  protein
	   protein
	sialic acid

	Coreceptor
	     yes
	      yes
	       ?

	Viral attachment/entry proteins
	 separate
	 precursor
	precursor

	Cytoplasmic release
	     pH
	attachment
	     pH

	Site of replication
	  nucleus
	  nucleus
	  nucleus


Receptor

Protein OR sialic acid ?

Coreceptor

yes OR ?

Viral attachment and entry proteins
separate receptor binding and fusion proteins OR receptor binding and fusion proteins from the same precursor ?

Cytoplasmic release triggered by

pH OR attachment ?

Site of replication

nucleus or cytoplasm ?









(7 marks + ½)

4.
You are working with a virus, recently isolated from a toucan in Central America, which has been associated with encephalitis in humans, and which is called Musshybrain virus.  The virus appears to be a positive sense RNA virus with similarities to poliovirus.  You have been attempting to propagate the virus in a variety of different cell lines.  Your results are presented in the following table:

	
	cell line A
	cell line B
	cell line C
	cell line D

	infection with virus
	virus binds; no progeny virus produced
	virus does not bind; no progeny virus produced
	virus does not bind; no progeny virus produced
	virus binds; progeny virus produced

	transfection with genomic RNA
	no progeny virus produced
	progeny virus produced
	no progeny virus produced
	progeny virus produced



a) Which cell line or cell lines appear to be “permissive”?


b) Which cell line or cell lines appear to be “susceptible”?

c) Would you expect the data to be different if the virus had a negative stranded genome? If so, what would you expect, and why? 

















(6 marks)


a) cell lines B and D are permissive


b) cell lines A and D are susceptible


c) there should be no virus produced by any of the cell lines following transfection 
because (-) sense RNA would be unable to initiate the virus life cycle
5.
Which of the following statements about virus assembly and release is not correct?



a) budding from the plasma membrane combines assembly and release



b) budding can occur from apical or basolateral plasma membrane



c) some enveloped viruses mature extracellularly



d) naked but not enveloped viruses accumulate intracellularly


e) some viruses accumulate in the cell nucleus


(1 mark) 
6. List the stages in a viral infection: 
i) 
adsorption or attachment or binding                                                                           
ii) 
penetration
iii)       uncoating                                                                          

iv)
transcription/translation  (need both)
v)
genome replication
vi)
assembly/maturation
(assembly is enough)
vii)
release or egress





(3.5 marks)

7. For an enveloped virus to infect cells, its envelope must fuse with a cellular membrane. This fusion event is carried out by viral “fusion” proteins. Typically the fusion functions of viral fusion proteins are “activated” by conformational changes resulting from:

i)
reduced pH or acidic pH
or

ii)
receptor binding




(1 mark)

8. Viruses that enter cells via clathrin coated pits are delivered to endosomes from which penetration takes place. From which cellular compartment are viruses, like SV40, which enter cells via caveolae, delivered to the interior of cells?

endoplasmic reticulum or ER
(0.5marks)
9. Name two features of Retroviruses that distinguish them from all other positive stranded RNA viruses.


a) genome is diploid


b) reverse transcriptase


c) DNA intermediate/provirus 





(2 marks)

10.
The terms “antigenic shift” and “antigenic drift” are usually applied to influenza viruses. 



A) to which genetic phenomena do they refer?  



B) what kinds of viruses (in general terms) can undergo antigenic drift



C) what kinds of viruses can undergo antigenic shift?  




a) antigenic shift refers to segment reassortment; antigenic drift to accumulation of mutations


b) all viruses


c) segmented viruses







(4 marks)

11. You are studying a newly emerged SARS-like coronavirus, Uded virus, which has been associated with a deadly respiratory disease in humans. Coronaviruses have infectious RNA genomes. You have isolated bronchiolar epithelial cells and alveolar epithelial cells from the human respiratory tract but when you expose the cells to Uded virus, they do not become infected.  

i) Outline a simple experiment that would tell you if these cells are susceptible to   Uded virus.

Test to see if virus binds to cells (if virus binds then an attachment molecule is present and virus can initiate the infectious process)
ii) Outline a simple experiment that would tell you if these cells are permissive for Uded virus.

Isolate viral RNA and introduce the RNA into cells; if progeny virus are produced then cells are permissive











(2 marks)
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12.	In the figure above, I-V represent different steps in the entry of HIV into host cells. Use this figure to answer the questions below. Question (ii) has been answered as an example.





i) 	What is represented by A in step I? (0.5 marks)





	A is a chemokine receptor (CCR5 or CXCR4; entry receptor or coreceptor)








ii)	What interaction is circled in B? 


	 the interaction between gp120 and the receptor for HIV, CD4





iii)	Two events have occurred in C. What are they?  (1 mark)





	must say something like: conformational changes have occurred in gp120; the V3 loop is exposed and interacts with the chemokine receptor (if they also say the fusion peptide of gp41 is exposed and interacts with membrane that is OK)











iv)	What two regions in gp41 are indicated by the arrows in D? (1 mark)








	N-terminal (or proximal) and C-terminal (or proximal) heptad repeats (or α- helices)








v)	What is happening in E? (0.5 marks)





	heptad repeats interact forming 6-helix bundle & bringing membranes together
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