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Section 1



10 Marks

1.
In order to determine the carbohydrate fermentation patterns of two unknown bacteria, the following tubes containing peptone water, maltose and an indicator were prepared: Tube A, uninoculated; Tubes B and C have each been inoculated with a different bacterium and were incubated for 24 h at 37oC. Interpret these results, and explain the functions of the components of this medium.



(5)
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2.
Below is a picture of a gelatin plate that has been inoculated with a novel bacterium, incubated overnight and a final detection step carried out. Describe the principles of the test, how you would complete the detection step after incubation, and how you would interpret these results. 







(5)
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Prof Ed Rybicki



Section 2



10 Marks

1.
Your practical covered the use of a sensitive assay for viruses of E. coli as an indicator of faecal contamination of water sources. How would you assay for a virus infection HUMAN cells?       






(10)

Dr Val Abratt



Section 3



10 Marks

1.
A medium contains the following components:

	Compound
	Amount

	Pancreatic digest of gelatin
	17  g

	Pancreatic digest of casein
	1.5 g

	Peptic digest of animal tissue
	1.5 g

	Lactose
	10.0 g

	Bile salts
	1.5 g

	NaCl
	5.0 g

	Neutral Red
	0.03 g

	Crystal Violet
	0.001 g

	Distilled H2O
	1000 ml


a) What type of culture medium is this, and is it liquid or solid? 

Give reasons for your answer






(2)

b) What is the purpose of adding the peptic digest of animal tissue?

(1)

c) Suggest what type of bacterium you could culture using this medium and give a reason for your answer.






(2)

2a)
You have conducted an experiment to determine the best medium for growth of a particular bacterium in a closed broth culture, and obtain the set of data shown below during the logarithmic growth stage. 

Calculate the generation time using a non-graphical method. 

Show all your calculations.







(3)

	Time (min)
	Number of bacteria/ml 

	0
	1.0 x 107

	30
	3.4 x 107

	60
	1.1 x 108

	90
	3.6 x 108

	120
	1.0 x 109


  b)
You have performed a 2-fold dilution series to determine the minimum inhibitory concentration (MIC) of an antibiotic against Staphylococcus  aureus.  The initial concentration of the antibiotic stock from which you constructed the dilution series was 80 mg/L, and the MIC was identified as being the concentration corresponding to the 3rd tube from the beginning of the dilution series.

Show the various dilution steps involved in setting up the series and calculate the MIC.










(2)

Dr Vernon Coyne



Section 4



10 Marks

1.
Painchaud et al (1994) examined the effect of salinity changes on freshwater bacteria in the upper portion of the St Lawrence River estuary. The results of their experiment are shown in the figure below. Examine the data and answer the questions that follow:
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a. Discuss the abiotic factors that may impact an estuary, and thus affect the survival of bacteria.







(3)
b. The units of salinity on the X axis are in parts per thousand. How would you convert the data into percentage salt?





(1)
c. Describe the data obtained by Painchaud and co-workers, and discuss the conclusions one can draw from this study. 




(6)
Fig. 1  Distribution of bacterial absorbance along the salinity gradient in the upper St Lawrence Estuary
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