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ANSWER ANY FOUR QUESTIONS

2.  EACH QUESTION CARRIES TWENTY FIVE (25)
MARKS
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WHERE APPROPRIATE
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QUESTION 1
a) Explain fully, the mechanism of transcription using large, clearly labeled
diagrams to illustrate your answer, [15 Marks]
b) Explain how the resulting transcript is further processed prior to being used in
protein synthesis in the cytoplasm. [S marks]
¢) Briefly explain the link between DNA and RNA and how the two molecules
act to control cellular activity. [S Marks]
[TOTAL 25 MARKS}
QUESTION 2
a) Inthe Corn Snake, skin colour is controlled by two genes O and B as
follows:
O- orange pigment produced B- Black pigment produced
0- no orange pigment produced b- no black pigment produced

A snake breeder crosses two snakes of genotypes OObb and 00BB to obtain an F
which he then intercrosses to produce an F.

i.  State the phenotypes of the two parents. {2 Marks]
ii.  State the genotype and the phenotype of the F; [1 Mark]
ili.  What genotypes and in what proportions can be expected in the F5?
State the phenotypes associated with these genotypes.
[7 Marks]

b) In some varieties of dogs, when true-breeding brown dogs are mated with
true-breeding white dogs, all F; puppies are white. When some F, dogs
were allowed to freely intercross they produced the following phenotypes:

Coat colour No. individuals
White 118

Black 32

Brown 10

43

5
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i.  Propose an explanation for the inheritance of this trait. [3 Marks]

ii.  Use X to test how well the results fit your hypothesis. [S Marks]
iii.  Using clearly stated symbols of your choice, state the genotypes of all

individuals in this cross. [7 Marks]
[TOTAL 25 MARKS]
QUESTION 3
a) Explain what landmarks can be used to study chromosomal
rearrangements. [8 Marks]
b) Name four chromosomal aberrations known to you and explain how these
might arise. [8 Marks]

¢) An individual is heterozygous for the inversion *FIHGJ where ® represents
the position of the centromere. With the aid of large, clearly labeled
diagrams, explain the consequences and show what meiotic products may
form if crossing over occurs in this region of the chromosome. [9 Marks]

[TOTAL 25 MARKS]
UESTION 4
a) Four babies are born to different sets of parents in a hospital and are

accidentally mixed up. If the blood groups of the babies are A, B, AB and
O and those of the parents are as follows

Couple Blood groups

1 ABXO

2 AXO

3 AXAB

4 O0Xo

Match each baby to its parents. [4 Marks}

b) Ifthe parent of blood group A in couple 3 is heterozygous, explain what
blood groups and in what ratios can be expected amongst their children.

=5
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—- [3 Marks]

¢) In order to produce children of all four ABO blood groups, what would the
genotypes of the two parents have to be? [4 Marks]

d) Consider the genotypes of two lines of chickens: The pure-line Mottled
Hondan is iDDMMWW whilst that of the pure-line Leghorn is
Ilddmmww where:

I- White feathers; i- Colored feathers

D- Duplex comb; d- Simplex comb

M- Bearded; m- Beardless

W- White skin; w- Yellow skin

A breeder crosses these two pure-lines to produce an F; which he then crosses
to produce an Fa.

i.  State the genotype and the phenotype of the F,. [2 Marks]
ii.  Predict what phenotypes, and in what proportions can be expected in
the F; of this cross. [10 Marks]

iii.  Distinguish between penetrance and expressivity.  [2 Marks]
[TOTAL 25 MARKS]
UESTION 5
An individual heterozygous for four genes, A/a - B/b - C/c - D/d, is test-crossed to a/a -

b/b - c¢lc - did, and 1000 progeny are classified by the gametic contribution of the
heterozygous parent as follows:

a~-B-C-D 42
Ab-c-d 43
A'B-C-d 140
a-b-e-D 145
a-B-c-D 6
A-b-C-d 9
A B-c-d 305
ab4-C-D 310
a. Which of these genes are linked? [3 Marks]

b. If two pure-breeding lines had been crossed to produce the heterozygous
individual, what would their genotypes have been? [2 Marks}

4 '-;i
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¢. Draw a linkage map of the linked genes, showing the order and the
distances in map units. [8 Marks]

d. Calculate an interference value, if appropriate. [3 Marks]

e. Explain the limitations you would face in trying to study linkage and
humans and describe one method that has been successfully applied for

this purpose. [9 Marks}
[TOTAL 25 MARKS]
QUESTION 6

a. Explain what is mednt by extrachromosomal inheritance giving
two specific examples to illustrate your answer. [10 Marks].

b. Explain the inheritance of shell coiling in snails. [S Marks]

c. Discuss the importance of extrachromosomal inheritance in crop
production. {10 Marks}

[TOTAL 25 MARKS]
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