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ANSWER 5 WHOLE QUESTIONS ONLY (100 marks)

In the interest of economy please write on both sides of the exam script
1.
a)
Explain why viruses are different from viroids, satellite viruses, plasmids, and prions.









(10)

b)
Speculate on the evolution of viruses.




(10)












[20]

2.
Compare and contrast the ways in which viruses with DNA genomes, which replicate only via RNA intermediates, and viruses with RNA genomes, which replicate only via DNA intermediates, express and replicate their genomes.  Give specific examples to illustrate different mechanisms.






[20]
3.
a)
Does HIV cause AIDS?  Justify your answer.



(10)

b)
Write a short essay on virus structure.




(10)














[20]

4.
Discuss the following statement with respect to viruses:
“Life is a phenomenon associated with the replication of self-coding informational systems”.









[20]
5.
EITHER :

Write an essay on “Immunity to viruses”, describing how a mammal deals with virus infections, and how viruses avoid immune responses,

OR:

Write an essay on how knowledge of the ways in which viruses interact with the mammalian host allows the intelligent design of vaccines to combat virus diseases.













[20]

6.
What do YOU think is ONE of the biggest virus disease problems facing the world today, and why, and what would YOU do to alleviate the problem?


[20]
Model Answers MCB311S Paper 1:

1a)
Detail why viruses are different from virions…

Viruses: obligate intracellular parasites, potentially pathogenic, replicate in form of their genome, express proteins using host ribosomes, cause assembly of particles – virions – which contain all or part of genome and transmit the virus from cell to cell.

Viroids: circular single-stranded RNA entities which anneal and fold to a rodlike form and are replicated by host RNA polymerase II, but do not encode any information other than for their own structure.

Satellite viruses: depend on other viruses for replication even though encode own coat protein

Plasmids: no transport vehicle, generally not pathogenic, encode some survival factor.

Prions: infectious aberrantly-folded proteins which can impose their structure onto normal host proteins and cause a chain reaction which disrupts cells and forms plaques in the brain.

1b)
Speculate on the evolution of viruses.

Must mention that viruses probably have a multiplex of origins, from escaped introns to escaped mRNAs, to streamlined cells, at times in the geological record ranging from the dawn of life to much more recently and in different branches of the universal phylogenetic tree.  Must mention that viruses co-evolve with hosts but can switch hosts and even host phyla.

2)
Compare and contrast the ways in which viruses with DNA and RNA genomes…

Mentio
n Baltimore Classes VI and VII, ss(+)RNA and dsDNA retroviruses.  Describe replication strategies: ssRNA ( RNA/DNA ( dsDNA for VI; dsDNA ( ss(+)RNA ( RNA/DNA ( dsDNA  and possibly mRNA for VII.  Detail protein expression strategies and how they differ.

3a)
HIV causing AIDS: should discuss:

· Association of virus with AIDS

· How the virus infects humans

· How helper T-cells are the cornerstone of the immune system

· How destroying T-cells kills the immune system

3b)
should discuss simple nucleprotein structures – isometric helical – and complex virion structures – enveloped, glycoproteins, matrix, nucleocapsid, etc.

4
Philosophical essay in which they can take either side of the fence of whether viruses are living or not, or sit on the fence: have to come up with arguments to bolster thair case in any eventuality.

5)
EITHER “Immunity to viruses”:

Detail innate immune mechanisms (inflammatory response, complement, interferon) and acquired response (antibodies, T-cells) and viral avoidance via anti-complement proteins, decoy soluble receptor-like proteins, blocking MHC transport to cell membrane, increasing MHC recycling, shutting down protein synthesis.

OR vaccines:

Detail how knowledge of antibody and/or T-cell stimulation leads to different vaccine formulations, how killed vs live vaccines work, DNA vaccines, etc.

6
virus disease:

Need to mention viruses like HIV, rotavirus, Ebola, flu or HBV and why they think so – some examples of the problem.

solutions:

Need to mention stopping spread by education, hygiene, vaccination and perhaps therapy.

Course Description: MCB311S

Introduction to Molecular Virology

This course is aimed at getting students to a level where they can understand and appreciate modern molecular virology to the point of being able to do an Honours project in it the following year.  This involves:

Definitions of a virus, virion, subviral entities such as plasmids (3-4 lectures).

Discussion of the elements of virion structure and viral taxonomy (3-4 lectures).

Further elaboration of the replication mechanisms and strategies of viruses (10-12 lectures).

“Case studies” of viruses worked on in the Department (HIV, Human papillomavirus, geminiviruses) to illustrate an integration of knowledge of structure, replication and epidemiology (8-10 lectures).

A detailed introduction to immunity in mammals to virus infection (6-7 lectures).

A brief introduction to central problems in medical virology (3-4 lectures).

Total: 34 lectures
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