Prac Exam MCB204S





15th October 2004

1 hour: 40 marks

Answer 4 out of the 5 questions

Question 1


Prof. Sue Kidson


10 marks

a. Briefly describe how you would demonstrate live fertilisation and

early development to a class of school children (assume that microscopes

and basic laboratory equipment are available)                       

(6)

b. i)  Fully classify the epithelium in the picture below. 


(2)

   ii)  Name one region where you would find this epithelium.      
(1)

   iii) What is the function of this type of epithelium?           

(1)

                                                         




(4)
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Question 2


Dr Rob Ingle


10 marks

GUS  is commonly used as a reporter gene. 

i. what are reporter genes?





(1)

ii. GUS activity can be assayed in two ways. Suggest one advantage of each method.






(2)

iii. Name two reporter genes that can be used for non-destructive assays.








(2)

A transgenic Arabidopsis line carrying the luciferase reporter gene fused to the promoter of gene X was generated to investigate the effects of abscissic acid (ABA) and gibberellic acid (GA) on expression of gene X. The transgenic plants were supplied with ABA or GA at time 1 h, and luciferase activity measured at hourly intervals for 3 h. Study the graph and answer the following questions.

iv. Luciferase activity is normally expressed as units of light emitted per mg protein. Why?






(1)

v. What would the control (con) treatment have been?

(1)

vi. What was the effect of ABA on expression of gene X?

(1)

vii. What was the effect of GA on expression of gene X?

(1)

viii. What happened when both GA and ABA were supplied to the plant? 

(1) 
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Question 3


Dr Dirk Lang




10 marks

i. With the aid of a labelled diagram, describe the structure of a peripheral nerve.






(3)

ii. Briefly comment on the ability of a peripheral nerve to repair, and on the role of Schwann cells in this process.


(2)

iii. In a labelled diagram, indicate the layered structure of the cerebellum.







(3)

iv. What features allow you to distinguish cerebellar tissue from the cerebral cortex under the microscope?



(2)

Question 4


Prof. Nicci Illing



10 marks

See next page – and answer this question on the attached answer sheet.

Question 5.


Dr Katherine Denby


10 marks

The following question is based on the development of root hairs. Root hairs are single cells in the root epidermis that differentiate into long hairs. 

You do not need to know about root hair development to answer this question. It is testing your ability to construct developmental pathways and the functions of particular genes from mutants.

The diagram below shows the various stages in root hair development:


1


2


3

     




Initiation 

Bulge 


Tip

       





formation

growth
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i. Below are pictures of root hairs in various mutants. For each of the mutants (gl2, cpc, rhd1 and rhd3), specify the function of the wild type gene (i.e. GL2, CPC, etc.) in relation to the scheme above. (3)



Wildtype

   gl2 mutant
 cpc mutant












wildtype











rhd1 mutant












rhd3 mutant

The diagram below outlines the proteins and steps determining whether a root epidermal cell develops into a root hair or not.









Clue to diagram:


               line indicates inhibition of a protein or process

               indicates activation of a protein or process

ii. From the information given below, identify the genes corresponding to proteins A, B and C.





(4)

Mutant:


Phenotype:

gl2



root hairs in all cells


cpc



no root hairs


gl2,cpc double mutant
root hairs


wer



root hairs in all cells


wer,cpc double mutant
intermediate phenotype – some cells with 

root hairs and some without

iii. Outline the ABC model of how organ identity in flower development is controlled.







(3)
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Root hair development
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ROOT HAIR CELL
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Root hair development
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