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MCB205F

Practical Test 2005

Total marks 40

Time 90 min



   Answer all questions


Question 1:  Prof Reid (10 marks)

1. Bacillus subtilis and Bacillus stearothermophilus both produce endospores, but they differ in their resistance to heat.  Describe the experiment you would perform to test how these bacteria differ with respect to this characteristic, explaining your reasons for the different steps and the results you expect to get. 






(5)

2. An organism is described as a peritrichous, anaerobic, heterotrophic, psychrophilic streptococcus. How would you translate this complex bacteriological language into a description of the organism? 








(5)


Question 2: Dr Abratt (10 marks)

1. You are interested in analyzing the effect of temperature on the growth of an unknown bacterium isolated from the environment. You have done viable counts during log phase growth at various temperatures and obtained the data shown in the table below.

a. Calculate the generation time of the bacterium at the different growth temperatures.  Show all your calculations.









(6)

b. Use the generation times obtained in (a) to suggest how you would classify this bacterium in terms of its growth in response to temperature.

           



 (1)

	Temperature
	10oC
	37oC
	60oC

	Time (min)
	20
	60
	100
	20
	60
	100
	20
	60
	100

	cfu/ml
	1x104
	1.9x104
	4x104
	1.5x104
	7.6x104
	4.8x105
	1x104
	1.5x104
	2.1x104


2. Look at the components of the medium below and answer the following questions giving reasons:

a.   Is the medium liquid or solid?   





(1)

b.   What type of medium is this?






(2)

	Compound
	Amount

	Glucose
	1.0 g

	Na2HPO4
	16.4 g

	KH2PO4
	1.5 g

	(NH4)2SO4
	2.0 g

	MgSO4.7H2O
	200 mg

	CaCl2
	10 mg

	FeSO4.7H20
	0.5 mg

	Agar
	15 g

	Distilled H2O
	1000 ml


Question 3: Dr Coyne (10 marks)

1. Raising the salt concentration of the culture medium exposes bacteria to increased osmotic stress. Microorganisms need to maintain an osmotic equilibrium between the inside and outside of the cells in order to cope with the changing salinity of their environment. They can achieve osmotic balance by the accumulation of salts and/or organic molecules (osmoprotectants). Study the results of an experiment conducted by Robert et al. (Appl. Environm. Microbiology (2000), 66(2): 509-517) and answer the following questions.

[image: image1.jpg]1L (generation.h™1)

00 04 08 1.2 1.6 2.0 24 28 3.2
NaCl (M)

ODgq9

0.0 04 0.8 12 1.6 2.0 2.4 2.8 32
NaCl (M)




FIG. 1. Effect of varied osmolarity on the growth rate (A) and growth yield (B) of Tetragenococcus halophila cells growing in the absence of osmoprotectants (() or the presence of 2 mM glycine betaine ((), 2 mM DL-carnitine ((), or 2 mM choline (■)
a.
What is the NaCl concentration range in which T. halophila is able to grow optimally?
  (3)

b. Would you classify T. halophila as being halophilic or halotolerant? Explain your answer.      (4)

c. Which of the three osmoprotectants assayed do you think was the most effective and why?     (3)


Question 4: Prof Rybicki (10 marks)

The phage assay practical done for Virology was intended to illustrate how one could indirectly and sensitively detect faecal contamination of water, by looking for viruses that multiply in enteric bacteria. 

How could one 

(a) change the assay to detect viruses that infect humans?



(5) 

(b) identify the viruses that have been detected?  




(5)

