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Answer all the following questions
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Each section to be completed in a separate answer book

Section 1


50 Marks


Assoc. Prof. J. Farrant 

Photosynthesis & plant stress physiology

1. Describe the role of chlorophyll and carotenoids in photosynthesis.

(5)

2. Describe the role of ribulose 1,5 bisphosphate carboxylase/oxygenase. Indicate its location in the chloroplast.






(5)

3. Use a diagram to describe C4 photosynthesis. Indicate the key features of this process and how it differs from C3 photosynthesis.



(15)

4. Describe the difference between homoiochlorophyllous and poikilochlorophyllous resurrection plants, giving an example of each.



(5)

5. What is mechanical stress and how is it alleviated in Craterostigma species?

(10)

6. Consider the mobilization of carbohydrates during/after the germination of barley seeds and name the following: a) the main storage carbohydrate mobilized b) the growth regulator that plays a stimulatory role c) the main enzyme involved d) the part of the seed where the enzyme is synthesized and e) the growth regulator which inhibits mobilization.






(5)

7. If a pollen grain lands on the stigma of the female reproductive part of the plant, does it automatically follow that fertilization will take place? Explain your answer.








(5)

Section 2



30 Marks

Assoc. Prof. H. Patterton: 

Chromatin & gene regulation

1.
Discuss the interactions between the DNA molecule and the histone octamer in the nucleosome, giving an example of each different type of interaction.
(10)

2.
Discuss the covalent modifications of the core histone tails, mentioning the different types of modifications that are observed, their influences on one another, and the role of each in DNA function.




(10)

3.
Isolated chromatin complexes and associated non-histone proteins may be distorted structures compared to those in living cells.  Briefly discuss one method to obtain reliable data on chromatin structures in situ.


(3)

4.
List two different ATP-dependent chromatin remodeling complexes.
(2)

5.
Speculate on a possible mechanism, potentially involving several steps, that will allow a gene within highly compacted chromatin to become transcriptionally active.









(5)

Section3


20 Marks


Assoc. Prof. G. Lindsey

Yeast stress biochemistry

1a.
With the aid of a suitable diagram, describe the main catabolite repression pathway in the yeast Saccharomyces cerevisiae. 



(4)

b.
Why does yeast have such a mechanism?




(2)

c.
What happens when the nutrient runs out?




(2)

d.
The regulation of the Snf1 kinase complex is important in catabolite repression. Draw a diagram proposing a model for this regulation at high and low glucose concentrations. 







(2)

2.
Briefly describe the response of the yeast Saccharomyces cerevisiae to osmotic shock. Your answer should focus on the Sln1 activated pathway and should give details of how the pathway functions to up-regulate HOG positive genes.
(10) 

Section 4


20 Marks


Assoc. Prof. W. Brandt

Proteomics

1. Why is there still a need for proteomics after the complete genome of an organism has been sequenced?





(4)

2. Mass spectrometry is used to identify unknown protein by “mass finger printing”:

a) list the essential steps in this procedure and



(4)

b) explain the basis for the identification of the unknown protein.

(2)

3. a) Explain how either i) bacterial expressed GST-fusion protein arrays or ii) yeast two hybrid arrays are used in functional proteomics (choose one only)  and 









(3)

b) briefly discuss what information is obtained from such an experiment. 
(3)

4. Very briefly define the mass spectrometric terms a) MALDI and b) electrospray and in each case mention the field of application.

(4)
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