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QUESTION ONE

Huntington’s disease is a genetic disorder in humans.

It is caused by a dominant affected allele (H). The normal allele is recessive (h).

(a) State the possible genotypes and phenotypes for Huntington’s disease.

Genotype Phenotype
1 1
2 2
3 3

(b)  Explain how the two alleles, H and h, combine to produce different phenotypes.

In your answer you should:

. define phenotype and genotype

. explain how the three genotypes code for only two phenotypes.
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Huntington’s disease occurs when a mutation causes a dominant affected allele (H). The

normal allele is recessive (h).

Allele for unaffected by
Huntington’s disease (h)

Allele for Huntington’s
disease (H)

Using Huntington’s disease as an example and the diagram above, explain the relationship

between DNA, genes, alleles, mutations, and phenotype.

A labelled diagram may assist you.
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QUESTION TWO

Below is a pedigree chart for a family with the genetic disorder, polycystic kidney disease.
(@
] Tnodk TR

KEY
7 © 8 i 9 ‘ male female
. ‘ affected individual

D Q unaffected individual

Adapted from: https://pdfs.semanticscholar.org/a910/ https://en.wikipedia.org/wiki/Polycystic
3db712e5773776ec97789225704991f6fd15.pdf kidney disease#/media/File:Polycystic
kidneys, gross pathology CDC PHIL.png

Polycystic kidney disease is caused by a dominant allele (D) and the unaffected allele is recessive (d).

(a) Complete the Punnett square for the cross between individual 1 homozygous recessive and
individual 2 heterozygous for polycystic kidney disease.

O O

O
O

(b) List the genotypes of the following two individuals:

individual 3 individual 4
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(c) Explain how you worked out the genotype for individual 3. ASSESSOR'S

You should support your answer using evidence from BOTH the parents AND children of
individual 3.
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(d)  One of the family members has kidney failure as a result of an infection. ASSESSOR'S

Discuss if this type of kidney failure can be inherited by any future children they have.
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Avian malaria is a parasitic disease affecting hoiho (yellow-eyed penguins), which can lead to
death.

Source: http://nzbirdsonline.org.nz/species/yellow-eyed-penguin

(a) Describe genetic variation in hoiho.

Question Three continues
on the following page.
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(b) Explain how sexual reproduction causes genetic variation in the hoiho population. ASSESSOR'S
USE ONLY

In your answer you should consider:
. the processes of gamete formation (meiosis) and fertilisation.

You may use labelled diagrams, with notes, to support your answer.
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(c) Discuss how genetic variation could lead to increased survival of the hoiho population when
faced with avian malaria.
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Extra paper if required.
Write the question number(s) if applicable.
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