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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)
	State the principle aims of a Biometric analysis.

In this context, briefly indicate what you understand by genetic correlation, multiple correlation and canonical correlation.



	3(b)
	Explain what is involved in a discriminant analysis and contrast this technique (in brief) with multiple linear regression and cluster analysis. 

Give key equations where appropriate and, in particular, state the form of the linear discriminant function (for the two group case) and suitable discrimination rule.



	3(c)
	Explain what you understand by variance inflation and how you would might detect and remedy effects of multi-collinearity. For a given example, interpret the regression model, commenting on inter-dependence. (Example). 




[25 marks]

Question 4

	4(a)
	Indicate the advantages and disadvantages of DNA as a Biometric identifier.

Briefly indicate the role of markers in interrogating DNA sequences and in this context, contrast physical and genetic map distance.



	4(b)
	Give reasons why mapping functions are the most reliable way to estimate map distances in practical genetic mapping.  What are the limitations?

Give three examples of appropriate mapping functions, in terms of the issues raised by Karlin, and indicate when each might be used.



	4(c)
	What are the three principal difficulties in formulating a multi-locus model?

What would be the role of the basic Expectation-Maximisation algorithm and variant in this context? Explain.






[25 marks]

Question 5

	5(a)
	Indicate what you understand by secondary structure prediction in proteins.  What is the principal assignment problem here?

What information would you expect to obtain from the SCOP database (derived from the PDB).



	5(b)
	Briefly describe the logic of neural networks as this applies to secondary protein structure prediction.

In this context, indicate the goals of EVA.  What is the principal advantage compared to CASP?



	5(c)
	Explain briefly, (e.g. bullet points), what is involved in a Molecular Dynamics Simulation and indicate how this can be used for conformational energy calculations in protein structure modelling.




[25 marks]

Question 6

	6(a)
	In the context of a PSI-BLAST search, give the main details of an algorithm and principal code commands to extract species information from the output, sort and print it, using Perl (or appropriate alternative).  Commands should be commented in the script.



	6(b)
	Give two simple measures of distance between a pair of sequences, stating the basis for these. 

Hence, describe the structure and role of the substitution (scoring) matrices in improving these simple measures of sequence (dis)similarity. 

For word methods in sequence analysis, contrast options and functionality of the BLAST and FASTA suites.  How would you interpret P and E- values in this context?



	6(c)
	 Outline a dynamic programming solution to the optimal alignment problem between two character strings.  How does the Smith-Waterman algorithm refine the basic approach? How would Needleman-Wunsch differ in principle?

Contrast briefly the Profiles method with the HMM method in multiple sequence alignment and comment on performance in relation to a given example.














[25 marks]

