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30 Marks

Questions 1








(6 marks)

The 4 o-clock plant (Mirabilis) exhibits a striking pattern of leaf variegation.  This variegationmeans that on the same plant some leaves and stems are green, some are leaves and stems are white and some pale green.  The flowers at the ends of these different coloured branches produce pollen and ovules and the following crosses were made:


Green ovule  x  white pollen  produced green plants only


white ovule  x  green pollen  produced white plants only

a) What type of inheritance is observed in the above crosses?


(1)

b) Briefly discuss the genetic model responsible for this type of inheritance.
(3)

c) Would crosses between white ovules and green pollen produce healthy plants? 
     Justify your answer.







(2)

Question 2








(6 marks)

Although there are thousands of copies of mitochondrial DNA per cell, all these copies are usually identical in each cell and each tissue type in one’s body. In humans, several diseases are caused by mutations in mitochondrial DNA.  In general these diseases are called mitochondrial myopathies and are often caused by deletion mutations.

a) what is the term used to describe the rare situation of more than one type of mitochondrial DNA?







(1)

b) how does this situation arise?






(2)

c) Why are these diseases called myopathies?




(1)

d) Why do the children of an affected mother show variable severity of this disease?












(2)

Questions 3








(6 marks)
Briefly describe random genetic drift and two consequences of random genetic drift.



(6)

Question 4








(4 marks)
Tay-Sachs is an autosomal recessive disease that cause range on symptoms.  This rare disease is most prevalent among Jewish populations are Eastern European origin.  A survey found that 0.0016% of North American Jewish children are born with this disease.

a) What is the frequency of the Tay-Sachs allele inn North American Jewish populations?










(2)

b) What is the frequency of the wild type allele for this locus?


(1)

c) What is the frequency of the carriers of the recessive allele


(1)

Question 5








(8 marks)

Below is a DNA fingerprinting gel from a blood stain taken from the scene of a crime and the blood from seven suspects
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a)
What type of molecular marker was used to produce this DNA fingerprint.  Justify your answer.







(2)

b)
Is this a co-dominant marker?






(1)

c)
There are a number of disadvantages associated with the above molecular marker.  Briefly discuss two disadvantages.




(2)

d)
Do any of the suspects match the blood taken from the scene of the crime?  If this were the case, how confident would you be in convicting the suspect?
(3)

Prof Jennifer Thomson 






20 Marks

1.
Compare the use of conjugation, transformation and transduction in the mapping of bacterial chromosomal genes.




(15)

2.
When a transposon “jumps” from one plasmid to another in the same cell it duplicates the target site into which it inserts.  How does this occur? Will this also occur when a transposon “jumps” from a plasmid to the chromosome – explain your answer.







(5)

Dr Bienyamien Baker






10 marks

1.
Describe two uses of restriction enzyme mapping?

        

(4)

2.
What is meant by the following terms:

a) “RE Palindromic sequence”

b) “blunt ends”

c) “sticky ends” 







(3)

3.
Draw an annotated diagram of a chromosome?



(3)

Katherine Denby







60 marks

Answer all questions

1.
In dihybrid crosses, the ratio 9:3:3:1 indicates


A)
codominance. 


B)
independent assortment. 


C)
intermediate dominance. 


D)
three alleles for each trait.





(2)

2.
Assuming equal sex ratios, if a mating has already produced 3 girls, what is the probability that the next child will be a girl? 


A)
0 


B)
1 


C)
1/2 


D)
(1/2)3 


E)
1 - (1/2)3







(2)

3.
A normal woman has a sister who suffers from deafness determined by a rare recessive allele. What is the probability that her phenotypically normal daughter is heterozygous for the gene? 


A)
1/2 


B)
1/3 


C)
1/4 


D)
1/6 


E)
0








(3)

4. In the cross AABB x aabb, F2 progeny is produced in a phenotypic ratio of 9:4:3. What does this deviation from the expected 9:3:3:1 indicate?

(2)

5. An experiment to determine the inheritance of flower colour in snap dragons crossed two plants with pink flowers. The following progeny were recovered from the cross:


84 plants had red flowers, 172 had pink flowers and 78 had white flowers.

Use a Chi-square test to determine whether these numbers fit Mendelian 

inheritance of semi-dominant alleles of the flower colour gene. A table of P values 

is given as Appendix A.






(4)

6. Differentiate between the behaviour of homologous chromosomes in metaphase of mitosis and meiosis.






(3)
7.   The maximum recombination frequency between two genes is __
       
(2)
8. In a complementation test, if the combination of two recessive mutations results in a mutant phenotype, then the mutations are regarded as alleles of _____________  gene(s).






(2)
9. Explain what a LOD score is and how it is used.



(3)
10.  What is a complementation group?





(2)

11. Which progeny genotypes are the most frequent in a cross between AbC/aBc x aabbcc if the genes are on the same chromosome?



(2)
Question 12








6 marks

A small portion of the genetic map of Neurospora crassa chromosome VI is illustrated here. The cys-1 mutation blocks cysteine synthesis, and the pan-2 mutation blocks pantothenic acid synthesis. In a cross of cys-1 pan-2 × CYS-1 PAN-2, what are the expected frequencies of the following types of ordered tetrad, assuming complete chromosome interference?

a. First-division segregation of cys-1 and first-division segregation of pan-2?
(2)

b. Parental ditype, tetratype, and nonparental ditype tetrads?


(2)

c. What haploid genotypes will be present in a PD tetrad?



(2)
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Question 13








11 marks

You have a tomato plant which is heterozygous for three linked genes,

wf 
white flowers

Wf
yellow flowers 

hl
hairless stems

Hl
hairy stems 

ps
purple stems

Ps
green stems 

This heterozygote is then crossed to a homozygous recessive plant and the following phenotypes of progeny were obtained:

wf  hl  ps

345

Wf  Hl  Ps

358

Wf  hl  ps

3

wf  Hl  Ps

2

wf  hl  Ps

46

wf  Hl  ps

20

Wf  Hl  ps

49

Wf  hl  Ps

21




844


i. What is the middle gene?






(2)

ii. Calculate the map distances between the genes.



(4)

iii. Is there any evidence of interference? 




(2)

iv. Is a genetic map or physical map of the genome more accurate? why?
(3)

Question 14








16 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. The bands are designated by the numbers 1 and 2. Use H and h  for the Huntingtons alleles and A1 and A2 for the RFLP alleles that yield bands 1 and 2 respectively.
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  1

  2

         1                   5                       10                     15                     20                      25                     30

a) Deduce the genotype of individuals 1 to 10 (as numbered at the bottom of the diagram) in the pedigree with respect to the Huntington gene and the RFLP.
(2)

b) Is there any evidence of linkage between the Huntington gene and the RFLP? Why or why not?









(2)

c) If so, list each person who carries a recombinant chromosome 


(2)

d) Estimate the frequency of recombination between the Huntington gene and the RFLP.










(4)

e) The region of the genome containing the RFLP used in this analysis is shown below.

     HindIII              HindIII*                        HindIII
HindIII indicates the restriction sites for this enzyme and * indicates the polymorphic site.

The black bar indicates the position of the probe used to detect the RFLP.

i.  
Outline the method you would use to determine the genotype of an individual for this RFLP.










(4)

ii.
Draw a simple diagram to indicate what you would see from individual 2 when you carried out a Southern blot using probe 1 and when you used probe 2.

(2)

Appendix A.      Table of P values for Chi-squared values. 


PAGE  
1

