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1.  True or False:  (0.5 marks per point)
1.  Viruses replicate by fission.   F
2.  All viruses with a reverse transcriptase integrate their genomes into the host cell. F
3.  Infection of non-permissive cells with DNA viruses can result in transformation.      T


2.  The first virologists recognized viruses as infection agents that were distinct from other microorganisms being studied at the time. What property of viruses did these first virologists recognize? (0.5 marks)
	-Small size OR they pass through filters that excluded bacteria and other microorganisms

3.  Briefly explain how herpesviruses acquire an envelope and exit cells. (2.5 marks)
	-assembly of capsid in nucleus
- capsid buds through inner nuclear membrane, then loses this envelope by fusion with outer nuclear membrane
- viral surface glycoproteins expressed in Golgi membrane- herpes buds through where glycoproteins concentrated
- other herpes proteins other than capsid and glycoproteins are important OR tegument proteins important 
-enveloped virus sorted through cell to surface via secretory pathway (exocytosis)
	

4.  Define the concepts of permissiveness and susceptibility when applied to virus infection of cells. (1.0 mark)
	- susceptibility –  cells express receptor(s) that allow a virus to bind and enter cells
	- permissiveness – cells support full replication cycle of virus to yield infectious virions



5.  Explain what is meant by “cis-activation” and “trans-activation” mechanisms of tumorigenesis by retroviruses. 										(2 marks)
	Cis-activation: insertion of viral sequences into the cell genome results in activation of neighbouring cellular genes 
	Trans-activation: when a viral proteins functions as a transcriptional regulator of cellular genes or genes by binding to promoter/enhancer elements of those genes.


6. What are two major effector mechanisms of T lymphocytes?  (1 mark)

1) Release of cytokines that participate in antibody production
2) Release of cytokines that promote inflammation OR cytokines that attract macrophages
3) Direct lysis of infected cells

       B)  What types of T cells mediate each of the 2 functions listed? (1 mark)
1) CD4+ T cells
2) CD4+ T and CD8+ cells can secrete cytokines that promote inflammation and attract macrophages, but CD4+ cells are the major population 
3)CD8+ cells directly lyse infected cells

 7.   Which of the following statements is true:

A. HIV entry and fusion happen only at the surface of the cell
B. HIV transcription requires tRNA priming
C. The viral capsid translocates through the nuclear pore complex into the nucleus
D. Reverse-transcription of HIV happens in the nucleus
E. None of the above


8.      The tropism of HIV is at least partially regulated at the binding/entry stage. Explain how this occurs.  (2.0 marks)

 1. Expression of CD4 restricts binding to only certain cells – mainly T cells and some macrophages (0.5 marks for mentioning CD4, 0.5 marks for cells expressing)

 2)  expression of a co-receptor necessary for entry of the virus – CCR5 on macrophages, CXCR4 on T cells. 
(0.5 marks for mentioning each of the two co-receptors)
		 


