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Question 1

	1(a)
	Microarrays – techniques, equations, stages etc.

(1-2 parts)

	1(b)
	


[25 Marks]

Question 2

	2(a)
	Microarrays 

(1-2 parts) 

	2(b)
	


[25 Marks]

Question 3

	3(a)
	Briefly summarise the main challenges in Database Design for Bioinformatics. Give two or three database examples that you have met with, indicating their principal focus and the type of information from each.



	3(b)
	In the context of Data Mining, explain the principles of Evolutionary Computation and Genetic algorithms, indicating how these are rooted in biological concepts.

Name two statistical methods, which are extensively used in Data Mining and indicate an application area in each case.



	3(c )
	Briefly indicate the advantages of using Perl scripts in Bioinformatics.  What additional functionality does Bio Perl offer?

Explain the function of the following short extract of Perl code.

Short example of Perl code


[25 Marks]

Question 4

	4(a)
	Define sensitivity and specificity and indicate the function of the Z-score in sequence alignment testing.  In this context, state the principal question of interest in alignment.  

Name two probability distributions, other than the normal, commonly used in alignment work.



	4(b)
	Explain what is involved in DNA translation and the advantages of an Open Reading Frame in a genefinder in this context.

Outline the steps in the BLAST algorithm. What are the limitations for multiple sequence aligment?

When might you use FASTA Align? 

	4(c)
	Explain the principle of the Profiles method and its use in multiple sequence alignment.  

For a given case of BLAST output, state briefly the type of information provided and indicate what would be required in writing a Perl program to parse this output in order to find given strings and produce a report on number of times these occur? [You are not required to code formally here]


[25 Marks]

Question 5

	5(a)
	Complete the table given of principal databases available for Bioinformatics research, by indicating the type of information which each provides.

Name

Type of information

GENBANK

SWISS-PROT

PDB

PROSITE

GEO

OMIM

In this context, what is the function of a Gateway, such as ENTREZ?



	5(b)
	What aspects of sequence analysis carry over into structural analysis.  

What does   the  r.m.s. deviation = [image: image1.wmf]n
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                    measure here? 

Give brief details of three measures to determine similarity and alignment in computational chemistry and indicate any problems which arise.



	5 (c )
	In the context of protein structure prediction, give the main steps in the Metropolis Algorithm and indicate its suitability for this task.

List common features of structural modelling and define the Q3 score and Sov metric in secondary-structure prediction, indicating why both are guidelines rather than precise tools. 

For a given example of secondary structure predictions below, how would you determine quality of prediction? (Example may be given).




[25 Marks]

Question 6

	6(a)
	Indicate the principal applications of modelling and simulation in Bioinformatics, outlining the general stages, and give details for an example of your choice.



	6(b)
	Briefly describe what you understand by heuristic methods and comparative modelling in the prediction of protein structure from amino acid data. What are the advantages/disadvantages?

In the context of evolutionary methods, state the principle of homology modelling and contrast ab initio prediction methods (in brief) with threading.



	6(c)
	Indicate the main requirements for visualisation of a protein structure and contrast the benefits of using eg. MolMol vs SWISS-PDB viewer to achieve visualisation.

In this context, state what you understand by a topology cartoon and give an example.












[25 marks]
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