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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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Merit

Subject: Biology
Standard: 91157
Total score: 16
Grade
Q Marker commentary
score
The response explains why female cats can have tortoiseshell fur, while male
cats can only have orange or non-orange fur. The explanation effectively
One M5 incorporates the concepts of both complete and co-dominance. Additionally,
the response correctly identifies and uses the sex chromosome genotypes for
both male and female cats.
Two M5 The response correctly states the definitions of both the bottleneck effect and
genetic drift, explaining their impact on genetic diversity.
The response successfully incorporates the concepts of 2:1 versus 3:1 ratios
and a test cross to explain how lethal alleles are inherited. The candidate has
Three M6 also used the test cross to clarify why the snapdragon lethal allele is recessive.

Additionally, the candidate explains that some dominant lethal alleles can
exist into adulthood and describes how they can be inherited and established
within a population.
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