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30 marks

1. Describe the cytoskeletal mechanisms of mitosis. 



(10)

2.
During embryogenesis, the embryonic cells become specified and then differentiated into specialised cell types.

(a) Explain what is meant by autonomous specification of a blastomere.
(4)

(b) Give one detailed example of "autonomous specificity" in the embryo of the 

      nematode C. elegans.






(6)












[10]

3.
With respect to the early development of a chicken, explain the following terms:

(a) blastodisc








(1)

(b) blastoderm








(1)

(c) epiblast








(2)

(d) primitive streak







(2)












[6]

4.
Briefly explain why males can produce gametes throughout adulthood, whereas females cannot.







[4]
Prof. Sue Kidson







10 marks

1. In a series of diagrams show how embryonic mesenchyme differentiates into skeletal muscle







(6)

2. MyoD is a transcription factor that serves as a “master gene” that regulates muscle development. Design an experiment to test what would happen if MyoD was expressed in every mesenchymal cell.




(3)

3. What does “genetic redundancy” mean?




(1)

Dr. Dirk Lang







20 marks

1.
Describe two functions of bone morphogenetic protein (BMP) in early nervous system development.







(5)

2.
Explain how rhombomeres of the developing hindbrain acquire regional identity and how the segmental boundaries between them are established.

(5)

3.
In light of the findings that there is about 98% identity between the genetic material in chimpanzees and humans and that there have been no genes identified that are unique to human brain development, outline a possible mechanism for how humans could have developed a much greater brain volume.

(4)

4.
(You may answer this with the aid of diagrams)
Explain the principle underlying the “gradient hypothesis” of the formation of neuronal connections, and describe an example of a receptor-ligand interaction involved in this mechanism of axon guidance.



(6)

Dr Rob Ingle








20 marks

1.
Draw a flow-chart illustrating the processes involved in the expression of a gene.

(4)

2.
What is the role of the following in the control of gene expression? 
(3)

i. the proteosome

ii. the basal promoter

3.
How does the introduction of double stranded RNA (dsRNA) into a cell abolish expression of the corresponding gene? 




(3) 

4.
   i.
Regulatory transcription factors affect the rate of transcription. Suggest 

two ways in which they might do this. 



(2)

  ii.
Why is it necessary to control the activity of transcription factors? 
(1)

iii. Give 2 examples of how the activity of these regulatory transcription 

factors is controlled.






(2)

5.
Gene X is upregulated in response to cold, and encodes protein X. Suggest a technique you could use to:

i. identify transcription factors which bind to the promoter of gene X?

ii. identify proteins which interact with protein X?

iii. identify other genes also upregulated in response to cold? 

(3)

6.
 In both mammals and flies, females are XX while males are XY. What is dosage compensation? Suggest two ways in which it can be accomplished. 
(2)

Prof Nicci Illing







20 marks
1.
The following diagram shows expression of a) bicoid mRNA transcripts in the anterior of the Drosophila oocyte and b) Bicoid protein in the fertilized embryo.

[image: image1.emf]
1.1
What technique is used to visualize the bicoid mRNA transcripts shown in a)?












(0.5)

1.2
What technique is used to visualize bicoid protein shown in b) ?

(0.5)

1.3
What are the differences in the pattern of staining of a) compared to b). 
(2)

1.4
What reasons can you give to explain these differences. 


(4)

2.
In broad terms, what are the differences in the phenotypes of larvae that have mutations in the gap genes, pair-rule genes, and segment polarity genes.
(1.5)

3.
Explain why the second phase of expression of the segment polarity genes wingless (wg) and engrailed (en) is regulated by cell-cell signaling. 
(2.5)

4.
Answer one of the following two questions

4.1
Discuss how the expression of the pair-rule gene even-skipped is regulated by the maternal-effect and gap genes.


  


(9)

4.2
Discuss experimental evidence that suggests that the determination of segment identity along the anterior/posterior axis of all metazoan (animals) is regulated by a similar set of genes. 







(9)

Dr Katherine Denby







20 marks

1. The two ways in which cell fate is determined in plants is by position or lineage. 

i. Explain the difference between these two methods 


(2)

ii. Give details of a specific example of cell fate determination in Arabidopsis by EITHER position or lineage.



(2)

[4]

2.
i.
What is the difference between a genomic and a cDNA library?
(2)

ii.
Outline how a cDNA library or a gene trap can be used to identify tissue-specific genes.







(3)












[5]

3.
The function of a meristem is to provide cells for differentiation into organs, and to maintain stem cells for further growth. 

i. How do CLAVATA and WUSCHEL proteins control the balance between these two functions?






(2)

ii. Explain why all the clavata mutants show an enlarged meristem phenotype.







(2)

[4]

4.
Axis formation and fixation in Fucus are controlled by a cascade of events in response to an environmental signal. You are provided with two capillary tubes containing newly fertilised Fucus embryos, a light source and Cytochalasin B which prevents polymerisation of actin filaments. 

How would you demonstrate that actin polymerisation was required for axis fixation in Fucus embryos?






[4]

Include all relevant details such as the direction of light and the results you would see.







5.
The ability to transform plants with T-DNA has revolutionised the study of plant development. 

i. Draw the two vectors which make up the binary system in Agrobacterium tumefaciens labelling the relevant regions of both.


(2)

ii. Why can T-DNA transformation be used to mutagenise plants? 
(1)

[3]
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