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

SECTION 1: 



Paula Sommer


20 MARKS
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Question 1  and  Question 2 are based on Figs 1(A) and (B).

Fig.1 Generation of the Pax6 ectoderm enhancer null allele. Schematic representation of the Pax6 ectoderm enhancer targeted deletion strategy. The centre box marked by X represents the 341bp Pax6 ectoderm enhancer. The 2.7kb 5’ targeting arm and the 3.6kb 3’ targeting arm are indicated on the diagram. The loxP site-specific recombination sequences for cre recombinase are indicated by triangles. The sizes of the restriction fragments detected by the probes are indicated by lines located above the corresponding map.  Small arrows indicate the location of primer pairs (primers P1, P2 and P3) used for PCR genotyping. The sizes of the PCR products are indicated above the primer pairs. (Dimanlig et al., 2001: Development). 
Question 1 

1.
Describe what is meant by the term “ectodermal enhancer”. 

(2)

2.
Describe what is meant by the term “null allele” in relation to  the Pax6 ectodermal enhancer.







(2)

3.
Describe how the targeted allele (with neo) was created.


(8)

4.
Describe TWO strategies that may have been used to create the final allele (without neo).








(4)

Question 2
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1.
If the middle lane in the figure below has a wildtype genotype, what are the genotypes of A,B,C and D?






(4)
   



















Fig .1B. PCR genotyping of genomic DNA. The sizes of the PCR products (Refer to Fig. 1A) are indicated to the left and right of the gel panel. (Dimanlig et al., 2001: Development). 

SECTION 2:



 Nicola Illing



20 MARKS

ANSWER ALL OF THE FOLLOWING QUESTIONS

1. State whether the following genes fall into the definition of being proneural or neurogenic genes.  Give reasons for your answers.

a) Hes-1









(3)

b) Mash-1









(3)

c) Notch









(3)

2.1
Draw a diagram to illustrate the sequential differentiation of different cell types from mammalian neural stem cells.




(3)

2.2 Indicate on your diagram which cells you would expect to express neurogenin 1.  How would you test experimentally whether these cells are actively dividing or not?







(3)

2.3 If you had ethical clearance to access human neural stem cells, how would you manipulate them to drive ASTROCYTE differentiation?  Explain the scientific rationale for why your manipulation would lead to the enhanced neuronal differentiation.








(5)

SECTION 3: 



Dirk Lang



20 MARKS

Answer Question 1 OR Question 2!

Question 1:

Discuss the role of neuronal activity-dependant plasticity in the establishment and maturation of the visual pathway in mammals and lower vertebrates (fish and amphibians). Support your arguments with relevant experimental findings, and explain how the choice of different model organisms has given rise to controversy in this context.











(20)






OR

Question 2:

(i) At the midline of the central nervous system growing axons have to make complex pathfinding choices. Describe how interactions of axonal receptors with their midline-derived ligands, as well as the spatiotemporal regulation of expression and sensitivity of these axonal receptors determine the choice of growth pathway by axons at the midline.




(15)

   (ii)
Outline an experimental approach that would allow you to determine whether two proteins expressed by growing axons interact with each other functionally. Assume for this purpose that you know the nucleotide sequence of these proteins.





(5)

SECTION 4:



 Liz van der Merwe


20 MARKS

Answer only 2 questions out of the following three choices. 

1.
Outline the role of following signalling molecules and transcription factors in the morphogenesis of the heart. Indicate where (in which germ layer or cells) they are produced, at what morphogenic stage they are active, and what the downstream effect is. 







(10)

Retinoic acid 

Xin

GATA4

BMP-4 

Pitx2

2a. 
List the sites of blood production during the embryonic and definitive phases of haematopoiesis.







(3)

2b.
Briefly explain how the liver is specified and formed from only a specific region of the ventral endoderm and how presumptive hepatogenic cells are identified.  








(5)

i) What dorsal structure inhibits liver specification and how was this experimentally proven? 






(2)

3a.
Discuss the major mesenchyme-endoderm cross signalling in branching morphogenesis and stabilisation of the airways in the developing lung.
(6)

3b.
Indicate whether the following signalling molecules are related to vasculogenesis or to angiogenesis during the development of the vascular system. 








(4)

TGF-ß

Ephrin-B2

FGF

Angiopoietins

SECTION 5: 



Sue Kidson




40 marks

Answer all questions:


From: Roessler et al (1996).  Mutations in sonic 

Hedgehog gene cause holoprosencephaly.  

NatureGenetics 14, 357-360

Question 1.

The above photograph shows a newborn infant with severe cyclopia. Give a full account of how such developmental defects might arise.  Your essay must include and correlate embryonic, genetic and biochemical information.  You will be given marks for a well structured essay and reasoned presentation.





(15)

Question 2 .

a) Describe two different methodologies you could use to establish which tissues or organs neural crest cells contribute towards.




(4)

b) In the journal paper you studied by Ahlgren etal. on cranial crest cell death induced by ethanol (a model for foetal alchohol syndrome) (PNAS 6, 10476-10481), it is shown that ethanol affects the sonic hedgehog signalling pathway in cranial crest cells. If this were correct, it should be possible to rescue the pathway by overexpressing one of the downstream signalling proteins.  How would you go about testing whether over-expressing of smoothened gene rescues the ethanol induced cranial abnormalities?






(7)

Question 3.

a) With the aid of diagrams, describe the development of the gonads and reproductive ducts in males and females.





(5)

b) Describe the experiments that, in your opinion, most definitively demonstrate the role of the Sry gene in gonad development.




(3)

c) Explain how the Sry gene functions.





(3)

d)
If one experimentally ablates the primordial germ cells during early development of the chick, would the gonads develop?  Explain.



(3)
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