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Please write ge“"wp g Where ever necessary

different
describe the POssible types of dominance relationships

With the help of a schematic, W e

alleles at a locus. (4 marks) Shiv. o
of mu.1i0n in the gene (h;
Sickle cell anaemia is the result of @ type gene that codes for pest of <he hacmoglobin

: -5 OXYSEN IN yo
molecule. Recall that h.'lemogfobm carries : your red bloods cells, The mutation causes the red
1€
I‘faud sickle- -shaped When they release their oxygen. The sickle cells tend to get

blood cells to become stl ]
ng pain and increased Tisk of stroke, blindness, damage to

stuck in blood vessels, causi the heart and lungs,

and other conditions.

(a) Analyze the nucleotide strands below 10 deiermine what amino acid is changed and what type of
mutation occurred. (1 mark)
Normal haemoglobin DNA CACGTGGACTGAGGACTCCTC
Sickle cell haemoglobnmRNA G UGCACCUGACUCCUGUGGAG

(b) Assume that you have a protein that is 34 amino acids long. A deletion happens in the 86® nucleotide
base position in the gene. If this mutated gene is expressed, how many of the 34 amino acids will be of
the correct type? (1 mark)

In the garden pea, tall is dominant to short and red flower colour is dominant to whn Pure-breeding tall

red plants arc crossed with pure-breeding short white plants, and the F1 are crossed with each other to
produce an F2. What proportion of F2 plants nave the same genotype as the F1 plants? State your

assumption (s). (2 marks) ~

Chinchilla coat colour in mice is due to a recessive allele (CCh) and the normally pigmented coat, called
]a coat colour are mated to homozygous

d chinchilla phenotypes. If one
what is the expected genotypic

agouti, is due to the dominant allele. Mice heterozygous for chinchil
chinchilla (¢ / ¢) mice, and the resulting progeny include both agouti an
takes one of the agouti progeny and mates it to one of its chinchilla sibs,
ratio among thejr offspring? (2 marks) .

Assume that two different albino strains of mice give p

geny when crossed with pigmented

strains. In both cases, the F2 segregates three pigmented _ When albino strain 1 is crossed to

albino strain [, however, all progeny are pigmented. (a) B results with appropriate genot\'pes (?
marks). (b) Clearly describe a cross (or crosses) thit could st your hypotheSIS (2 marks) _

In poultry, in iadividual with XX chromosomes 1i.2 m ;vudual with Ry clwwms isa
female. Assume that Plain feather character is doMinay ors and is controlled by 8 X-lm}&-d
locus. Similarly, Yellow leg is dominant to red leg and ! ya diﬁ"erel“ X-lll.n.kcd 109“5

These two loci assort indepcndently When 2 Plain
breeding striped feathered, red legged rooster. Whﬂt
the F2 progeny? (4 marks)
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A pure breeding red flowered plant is Crossed With g g breeding white flowered plgy Thié raig
urc =t © Ine fesy

) ; Hing F1 g,
hite and pipk flawered plants veeur in the ratio 3.9.,

5 2 ) ' /| .
selfed. In the F2 progeny, red, w (@) Explain e
inheritance pattern of this character. (3 marks). (b) I pe 1 progeny are subjected 1, €5t €r0ss, whay

would be the expected phenotypic ratio? (1 mark),
The accompanying pedigree is for a tait of interest. The trait is nOt necessarily uneomp oo oo the
population, but individual I-1 js homozygous normal,

(2) What is the probable mode of inheritance? Why? (1 mark). ) T
{b) What is the probability that the child of the brotl:ur-sister mating DRSS ST ikt b
trait phenm;pica][y? (1 mark)

. -3 will i
(c) What is the probability that a child of the first-coysin marriage (111-2 and T11-3) W 1l camy the gene for

|
the trait? (2 marks) . !
|
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Mallet M et al (2011, BMC Evolutionary Biology 11:156) allowed accumulation of mufations on the X

chromosomes of Drosophila melanogaster. They then compared the fitness of the ferales from mutation

accumnulatinn {in_s and the control panalatinne andss 542 fonditisne, LA WL op bos o1 S~ irisatics it =S

a female were isoniical- called “homozygous femal; o7 and (b) When one X chromosome was from the

mutation accurmny;ation line (or the contral line) and 14 other X chromosome was chosen at random from

the control populition- called “heterozyeons females® - The results are summarised in the graph below. The

solid line represents the correlation of fitness betwe: n homozygous and heterozygous females of control

populations. The dashed line Iepresents the correlaticn of fitness between homozygous and heterozygous

females of mutation accumulation Populations, Intc pret the graph in terms of the nature of mutations

(harmful? benefieial? dominant? recessive? ete), E :

Fitness of heterorgous females

Fitness of hqmm““”"ema: —
\ 3 ey
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