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Answer five out of six questions

In the interest of economy please write on both sides of the page

1.a
Give examples of four different types of cytoplasmic inclusions found in bacteria, discussing their significance to the bacterial cell.



(8)

1 b  
What is the principle behind the control of the growth of microbes using the autoclave, and what is the difference between moist heat sterilization, pasteurization and tyndallization.





(6)









1 c
Define the terms “D” value and “z” value as applied to the control of microorganisms using heat. Explain how these measurements can be used to make milk safe for human consumption without affecting the flavour. Use a graph to illustrate your answer.







(6)












[20]
2a
Define what is meant by the term “symbiosis” and discuss how this applies to the 

association between bacteria and vestimentiferan tube worms at hydrothermal vents.









(10)

2b  
Define the seven types of viral genome, with a brief explanation of how each replicates.    








(10)












[20]
3a 
When the bacterial nucleoid is viewed in stained material under the light microscope, it appears as a discrete, compact structure which is centrally situated in the cell.   Give the experimental evidence that this is not a true reflection of the in vivo situation in bacteria.






(10)

3b
i)   Define a virus, ensuring that you differentiate between viruses, plasmids and  
       other non-viral entities.   






(5)

ii)   What are the most important taxonomic properties of viruses?

(5)












[20]
4a
A continuous culture of a bacterium has been set up in a turbidostat. Discuss the principle behind this method. Describe how the population numbers and growth stages will vary from the time the culture is first inoculated.


(6)

4b
Describe the survival strategy which leads to the formation of resistant spores in the myxobacteria.







(4)

4c
Why is peptidoglycan an obvious choice as a target for the design of antibacterial antibiotics?  Name two different antibiotics which target this chemical structure in the bacterial cell, describing the mechanism of action in each case. 

(10)












[20]
5a
Draw the carbon cycle and indicate how carbon cycling is linked to sulphur cycling.








(14)

5b
Define emerging viruses, and give an example of a recent one and its  effects.

(4)

5c
Describe how the structure and properties of quaternary ammonium compounds (QACs) contribute to their antimicrobial activity.



(2)











[20]

6a
Define the term “Biogeochemical Cycling” and give two reasons why microbes play an important role in this process.




(5)

6b
Briefly explain the following:

i. Biofilm

(1)

ii. Eutrophic

(1)

iii. Allochthonous

(1)
6c
i) What is the difference between a bactericidal and a bacteriostatic antimicrobial  
    agent? 








(2)

ii)The figures below show the result of treating a bacterial culture growing in log 
   phase with 3 different antimicrobial agents. The arrow indicates the time at which they are added. Interpret the graphs with respect to the type of antimicrobial effect of  the various agents on the cells.


(10)




[20]
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