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You are advised to spend 60 minutes answering the questions in this booklet.
QUESTION ONE

PROTEIN SYNTHESIS
(a)
The base sequence on the template strand of part of a DNA molecule is




T A C
G G T
 A T A
  C T C


Give the base sequence on mRNA when this strand is transcribed.

(b)
Use the codon table below to give the amino acids that this DNA strand codes for.  

[image: image1.emf]
(c)
Discuss how the code on the DNA template strand is transcribed and translated into a polypeptide chain. In your discussion: 

· identify the roles of DNA, mRNA, tRNA, ribosomes

· distinguish between triplets, codons, anticodons

· give the roles of the START and STOP codons

· explain what happens in the processes of transcription and translation

QUESTION TWO
GENE MUTATIONS
(a)
Define the term gene mutation

(b)
The base sequence on the template strand of part of a DNA molecule is






A T G   C C A   T G T

(i) A gene mutation occurred in this template strand resulting in the following base sequence

A T G   C G A   T G T 


(ii) A different mutation in the original template strand resulted in the following base sequence

A T G   C C C   A T G

Identify and describe each of these gene mutations.

(c)
Compare the likely affects of each of these two mutations on protein synthesis. Use the codon table provided in Question One to identify any changes in the amino acids coded for and explain the possible results of such changes. State, with reasons, which of the two mutations is likely to be the more harmful to the individual.


























































































































































































































































































































































































































QUESTION THREE
METABOLIC PATHWAYS

Albinism is a condition in which an individual does not produce the pigment melanin, so the

colour of the coat hair, or skin, is white (effectively colourless). Melanin is a product of a 
metabolic pathway which is represented in a very simple form in the flow diagram below:   
[image: image2.emf]
(a)
Describe what is meant by a metabolic pathway.

(b)
Use the flow diagram above to discuss how albinism may be caused in an individual. In your discussion consider the roles of
· DNA

· enzymes

· gene mutation


(c)
The colour of coat hairs, or skin, at any one time is not solely determined by the production of melanin in a metabolic pathway. Explain how named environmental factors may influence the actual colour of hair / skin in an individual.
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