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Dr Roden 

Genome Sequencing and Basic Mapping 

20 marks

Question 1 








4 marks

What is the difference between a genetic linkage map and a physical map of a chromosome? 

Question 2 








10 marks
a)
A test cross is made of a plant heterozygous for three linked genes. From the results given below, construct a chromosome map for these three genes giving their order and the map distances between them:



[7]

Phenotypic class of progeny


number of progeny


ABC




  84



ABc




364

AbC




  11

Abc




  48

aBC




  52

aBc




    9

abC




356

abc




  76

b)
Why was class Abc larger than class AbC?




[1]
c)
Why was class ABC larger than class aBC?




[1]
d)
Why was class ABc larger than class abC?




[1]
Question 3 








6 marks
Instruction: Write down the reference (i.e. A, B, C, or D) for the correct answer to the following questions

i.
A contig is:

A)
a map of genetic markers that separated by less than 1cM.

B)
a map showing the order of cloned bits of DNA.

C)
unique DNA sequences that serve as molecular markers.

 D)
sets of two or more partially overlapping cloned DNA fragments.

ii.
More than six thousand STSs markers have been placed on the human map and they are on average about  0.5  103  kbp apart. If 30,000 markers were available, what would be the average distance between markers?

A)
10 kb

B)
50 kb

C)
100 kb

D)
200 kb

E)
500 kb

iii.
FISH analysis is useful for:

A)
determining the order of DNA fragments in a YAC.

B)
determining the pattern of expression of a cloned gene.

C)
determining the chromosomal location of a gene.

D)
determining the map order of two closely linked genes.

iv.
What DNA sequence information is not present in cDNA?

A)
the promoter

B)
the introns

C)
the exons

D)
the 3' untranslated region

 E)
 a and b

v.
The highest resolution map of a genome can best be generated from:

A)
haplotype mapping

B)
linkage mapping

C)
sequence analysis

 D)
 FISH

vi.
We have a very good idea of the function of 95% of human DNA.
A)
True

B)
False

Dr Murray 


Advanced mapping



20 marks

Question 4








4 marks

Fill in the missing words:

i)
A _________  mutation results in a protein with an altered 3-D structure and is due to a ________   _______ in the DNA sequence of the mutated gene.
[2]
ii) In Neurospora, the maximum frequency of second division segregation patterns for any gene is   








[2]
Question 5








2 marks
In an analysis of a human pedigree of an X-linked recessive genetic disorder, which individuals would you expect to have the disease?  

Question 6








2 marks
In yeast, which types of asci are the most frequent in a cross AB X ab if A is tightly linked to the centromere on chromosome 1 and B is tightly linked to the centromere on chromosome 2?    
Question 7








2 marks
In an ordered linear tetrad analysis, the second division segregation (Meiosis II) frequency of the leu locus is 14%. The map distance from this locus to its centromere is:

A) 3 cM 

B) 7 cM 
C) 14 cM 
D) 28 cM 

E) 50 cM      

Question 8








10 marks

The dominant allele for Huntington’s disease is segregating in the pedigree shown below. Also shown is the pattern of DNA bands observed for a restriction fragment length polymorphism (RFLP). The bands are designated by the Roman numerals I and II. Use HD and hd for the Huntington’s alleles and A1 and A2 for the RFLP alleles that yield bands I and II respectively.







  I
  II
         1                   5                       10                     15                     20                      25                 
a) Work out the genotype of individuals 1 to 10 (as numbered at the bottom of the gel) in the pedigree with respect to the Huntington’s gene and the RFLP.









[4]
b) Is there any evidence of linkage between the Huntington’s gene and the RFLP? Support your answer.






[2]
c) If the genes are linked, list each person who carries a recombinant chromosome 








[3]
d) Estimate the frequency of recombination between the Huntington’s gene and the RFLP.








[1]

Dr O’Ryan 

Eukaryotic Genome Complexity


20 marks
Question 9 








6 marks
a) How does chromosomal packaging influence gene activity?


[2]
b) Please explain in some detail the experimental approach that was used to show the link between chromosome packaging and gene activity. (DO NOT explain the Electron micrograph evidence).





[4]
Question 10 








4 marks
Polytene chromomomses:
a)
How are giant polytene chromosomes formed?

b)
What type of evidence / information has assisted our understanding of how polytene chromosomes are formed?

Question 11








 2 marks
In humans, some XY individuals present phenotypically as female and some XX individuals present as males. What type of chromosomal rearrangement would account for this?

Question 12 








4 marks
The bands of a wild type Drosophila salivary chromosome have the following order:

1 2 3 4 5 6 7 8. 
Mutations result in flies with other chromosomal banding patterns. They have the bands with the orders (i)1 2 5 6 7 8 and (ii)1 2 3 4 5 8 7 6. 

a)
What kind of chromosome change is present in each case? 
b)
Illustrate how these chromosomes would pair with the wild type chromosome.

Question 13








4 marks

A colour-blind man marries a homozygous normal-vision woman and they have two daughters.  Both girls have Turners Syndrome; 1 girl has normal vision and the other girl is colour-blind.  The type of colour-blindness involved is a sex linked recessive trait.
a)
Did the colour-blind girl inherit colour blindness from mother or father? Please explain your answer.

b)
Draw out the type of nondisjunction that would have resulted in the colour-blind girl’s phenotype of Turners Syndrome.

Dr Ingle 


Eukaryotic Gene Expression

20 marks

Question 14








4 marks
a) What are the strategies for dosage compensation in flies and in mammals? 
(2)

b) What do the two strategies have in common? 




(2)

Question 15 








2 marks
What is the function of the basal promoter? 

Question 16 








2 marks

What is alternative splicing and what is the biological relevance of the process? 

Question 17








2 marks 
What do you understand by the term “co-ordinate regulation of genes”? Suggest one way in which co-ordinate regulation can occur. 

Question 18 








10 marks
Gene A is upregulated in Arabidopsis thaliana in response to cold.

a)

Describe how you would determine where the DNA-element in the promoter of gene A responsible for up-regulation in response to cold is located.
(5)

b)

Name a technique you could use to identify transcription factors that bind to this element, and describe how it is used.




(5)


Prof Illing

Drosophila Development



20 marks
Question 18








2 marks

What is the difference between a syncitial blastoderm and a cellular blastoderm during development in Drosophila embryos?

Question 19 








2 marks

What is the phenotype of a Drosophila mutation in the pair-rule class? What is the phenotype of a Drosophila mutation in the homeotic class?

Question 20 








4 marks

How do the segment polarity genes differ in their mode of action from the gap and pair-rule genes?

Question 21








12 marks

The following two statements were made by the 2nd year students in response to the question of what they found most interesting about the determination of the anterior/posterior axis in Drosophila. Write a short essay, using one of these statements as a title.  9 marks will be given for content, and 3 marks will be allocated for style, grammar and spelling.

“Establishment of mRNA gradients and the role it plays in establishing cascade control”

“Most interesting is conservation of genes that are common in all animals”


Dr Murray 

Molecular Biology of Plant Development

20 marks

Question 22








10 marks

i. Outline the steps of Agrobacterium-mediated plant transformation, including the reason for each step where possible.




[6]
ii. Clearly explain one use of T-DNA in the study of plant development. Include the features of the T-DNA that enable it to be used for the purpose you describe.








[4]
Question 23








6 marks

i. What is the difference between genomic DNA and cDNA?


[3]
ii. How would you construct a cDNA library?




[3]
Question 24 








4 marks
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]
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