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Answer Three questions out of five. 

1:  ENCODE have published data that suggests that around 80% of the genome encodes regulatory RNA and bear crucial DNA regulatory domains. 
Discuss how this has affected the interpretation of genome wide association studies (GWAS)? 									(30 marks)

2:
a)	Outline the molecular processes that give rise to both α‑thalassaemia and β‑thalassaemia.								(15 marks)
b)	Provide a brief discussion on how gene therapy might be used as a treatment strategy for these conditions. 						(15 marks)

3:
a) Describe the genetic mechanisms underlying two inherited metabolic diseases. Explain how mutations in particular genes result in enzyme defects. 	(15 marks)
b) How are these disorders typically managed or treated?			(15 marks)


4. Tumour formation arises from disruptions in pathways that regulate cell growth. 
a) Discuss how oncogenes, tumour suppressor genes and DNA repair genes drive the progression of cancer. 							(15 marks)
b) Describe the roles of caretaker and gatekeeper genes and explain their contribution to tumour development. 							(15 marks)

5. “Many human characteristics and diseases arise from the combined action of multiple genes.” Based on this statement, answer the following:
a) What is meant by a polygenic trait?		(5 marks)
b) Define a quantitative trait locus (QTL).	(5 marks)
c) Does the environment influence these traits? If so, in what ways?	(5 marks)
d) What role do twin studies play in genetic research?		     (8 marks)
e) How should a heritability estimate close to 1.0 be interpreted?  (7 marks)
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