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QUESTION 1 (COMPULSORY)

a) When a plant of a genotype PpRr is self-fertilized and produces 1600 seeds,
how many of these seeds will produce plants of similar genotype to that of

their parent (PpRr)? Show all working. (10 Marks)

b) Explain what is meant by the following:
i.  Blending theory of inheritance
ii. Monohybrid cross
iii.  Parallel behaviour of genes and chromosomes
iv.  Environmental sex determination
v.  Sex-linkage (10 Marks)

c) Distinguish between the following:
i. Concordance and discordance
ii. Penetrance and expressivity
ili.  Sex-limited and sex-influenced traits (12 Marks)

d) In four-o’clock plants, the allele for red flower colour has an effect that is
incompletely dominant over the effect of white colour allele. Using clearly
defined symbols of your choice, determine what ratios of flower colour would

you expect among the offspring of the following crosses:

i. Redxred
ii. Red x pink
iii. ~ White x pink
iv.  Pink x pink? (8 Marks)
QUESTION 2

In cattle, the effect of the allele producing red coat colour (R) is incompletely
dominant over the effect of the allele producing white coat colour (7), the

heterozygote being roan-coloured (Rr). On the other hand, the effects of alleles for the
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absence of horns show complete dominance; HH and Hh are hornless or ‘polled’, and
hh is homed. Assuming that these two gene pairs assort independently:
a) What would be the genotype and phenotype of F; derived from mating RRHH
X rrhh? (4 Marks)

b) What would be the phenotypes and their proportions in an F, derived from
crossing F; x F;? (8 Marks)

c) What would be the phenotypic proportions among the progeny derived from
crossing F, individuals to the original white horned stock? (8 Marks)

QUESTION 3
a) State Mendel’s laws of segregation and independent assortment.
' (5 Marks)
b) Assuming segregation and independent assortment, give the possible number
and kinds of gametes from the following genotypes:

i. AAbb,
ii. AaBb,
ili. Aabb,
iv. AABbCec,
v. AaBbCec. (10 Marks)

¢) Giving examples, explain dominant and recessive epistasis. (S Marks)
QUESTION 4

a) A common kind of red-green colour blindness in humans is caused by the
presence of sex-linked recessive gene ¢, whose normal allele is ¢*. A normal
woman whose father was colourblind marries a colourblind man. They
produce a son and a daughter.

i. What is the probability that the son is colourblind? (2 marks)
ii. What is the probability that the daughter is colourblind?
(2 Marks)
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iii. Show the expected phenotypes and their proportions in the reciprocal
Cross. (4 Marks)

In garden peas, two gene pairs Ss and Yy, with S and Y being dominant over s
and y, respectively, are assumed to be segregating independently. A cross
between two heterozygotes SsYy x SsYy would be expected to produce four
phenotypic classes intheratio 95 ¥ :3 8 yy:3 ss¥Y_: 1 ssyy. When this
cross was carried out, the observed numbers were 1080 S Y :210 .S yy:200
ssY : 110 ssyy. Test the hypothesis that the observed classes are in the ratio
9:3:3:1. (Use a = 0.05). , (12 Marks)

QUESTION §

a)

b)

d

What is the significance of twin studies in genetic inheritance analyses?
(5 Marks)
Discuss the effects of external and internal environment on gene expression.
(10 Marks)
Explain why x-linked recessive abnormalities are more common in men than
in women. (3 Marks)
A child of blood group O was born to parents both of blood group B. Give the
most probable genotypes of these parents. (2 Marks)
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