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Task 1: There are many types of molecules which are produced in the body by specific enzymes catalysing chemical reactions.

a. Describe the "induced fit" mode of enzyme activity (2)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b. What is the "one-gene-one-enzyme" hypothesis? How can we make use of this idea when studying metabolic pathways?  (2)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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The diagram below shows a model of a metabolic pathway which produces several products. Describe and explain the effect on the pathway when there is a mutation in the gene encoding enzyme 1 and compare it to a case where enzyme 4 stops working. (4)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Task 2 The white mutation in Drosophila affects transport proteins in the membrane of pigment granules within pigment cells of the fly eye. 
a.
Why does this mutation cause the white eye phenotype? (4)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b.
The normal allele of the white gene (XW) makes red eyes and is dominant over the mutant white allele (Xw) which causes therefore white eyes only in homozygous condition. Complete the Punnett square for the cross using a white-eyed male and a heterozygote female. Note that the X indicates sex-chromosomal location. (2)
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c.
What is the expected phenotype ratio of the cross? (1)

____________________________________________________________________________________________________________________________________________
d.
When the experiment was conducted, there were 172 white eyed males, 143 red eyed males and 310 red eyed females. Calculate the chi squared statistic for this data. (4)
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X2 =__________

Degrees of freedom = __________

e.
Is the data significant? (2)
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

f.
What type of inheritance occurs with the white allele? (2)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

