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(¢) Give the expected phenotype ratio resulting from this cross, indicating the phenotype each value
represents.
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Some cats have fur colour that is an example of
co-dominance AND sex linkage. In cats with orange fur,
phaeomelanin (orange pigment) completely replaces
eumelanin (black or brown pigment). This gene is located
on the X chromosome. The orange fur allele is (F) and is
co-dominant with non-orange (f). Males can typically only
be orange or non-orange (black, brown, etc.).

Sex determination in cats is the same as humans.

Female cats can have orange fur, fur without any orange
(black, brown, etc.), or have tortoiseshell fur (see image
on the right), in which some parts of the fur are orange and
others are non-orange.

Some cat diseases are known to be sex-linked as well.
Male cats have been found to be more susceptible to Female black tortoiseshell.
recessive, sex-linked diseases than female cats.

(d) Evaluate the inheritance patterns of cats to include complete dominance, co-dominance, and
sex-linkage.

In your answer, refer to the examples above and include a discussion of:
. the two patterns of dominance
. why only female cats can have tortoiseshell fur colour

. the similarities and differences of recessive and dominant sex-linked genes.

Co - dominance.
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QUESTION THREE: Lethal alleles

In 1907, Erwin Baur carried out research on the snapdragon plant, Antirrhinum majus, and studied the
condition known as ‘aurea’, in which some plants produced golden leaves instead of green leaves.

In this plant, the golden-leaf allele (G) is dominant to the green-leaf allele (g). When crossed with its
own type (aurea x aurea), Baur observed a 2:1 phenotype ratio of golden:green-leafed plants, instead
of the expected 3:1 ratio in the offspring.

By carrying out a number of test crosses, Baur concluded that all of the surviving golden-leafed plants
were heterozygous. Homozygous dominant (GG) aurea plants lacked normal chlorophyll development
and never survived.

Baur is now recognised as the first scientist to discover lethal alleles in a plant, although they had
already been recognised in animals, including humans.

Antirrhinum majus, snapdragon in bloom.

(a) Describe what is meant by the term lethal allele.
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(b)

(c)

1

In the space below, show the Punnett square for a test cross between a green-leaf plant and
a surviving, golden-leaf plant:
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This lethal allele gives a dominant, non-lethal phenotype in the heterozygote. However, we say
that the lethality (ability to prevent survival) is recessive in the snapdragon, even though the
colour phenotype is dominant.

Using the information provided, discuss why this snapdragon allele must be recessive for
lethality and why dominant lethal alleles are rare but can be found in some adult populations,

including humans.

In your answer, include discussion of:

. the terms and meaning of dominant and recessive alleles

. why the snapdragon’s allele must be recessive for lethality and how the test cross

shows this

. why dominant lethal alleles are rarer than recessive ones, but can sometimes exist in

adult organisms.
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Achievement

Subject: Biology
Standard: 91157
Total score: 09
Grade
Q Marker commentary
score
This response successfully describes the F1 genotype and uses it to complete
One AL a dihybrid cross, leading to the correct description of the phenotype ratio.
Additionally, the response correctly defines co-dominance and complete
dominance.
The information given in the response largely repeats content from the
guestion, resulting in no additional evidence. However, credit was awarded
Two N1 for suggesting gene flow as a solution to the low genetic diversity issue in
takahé. This response provides incorrect definitions for both the bottleneck
effect and the founder effect.
The response correctly defines lethal alleles, as well as dominant and
Three A4 recessive alleles. Information provided in the question to complete a

monohybrid cross illustrating a test cross was accurately used.
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