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Answers to end of chapter questions 
 
Chapter 3 
 

1. Call the tailless allele T and the tailed allele t. The two parents must be 

heterozygotes Tt (since they are alive). The embryos produced will thus be 

25% TT, 50% Tt, and 25% tt. However, the TT kittens will never be born. 

Thus, in the litters, we will find two Tt tailless cats to every one tt tailed cat. 

Manx cat breeders can never stop getting tailed cats in their litters, even 

though the allele is dominant, since their parental animals must always be 

heterozygotes.  

 

2. A woman carrier has one normal and one disease allele for the relevant 

gene. Her husband has only one copy of the gene, because it is on the X 

chromosome, and that one is normal. None of the woman’s daughters will 

have haemophilia, since they will all get one copy of the gene from dad, 

and that copy must be normal. (Half of her daughters will however be 

carriers). Her sons, however, get no X chromosome from dad, and so their 

sole copy of the gene comes from mum. Since she has one of each, their 

chance of getting the disease is 50%. As for a man carrying the 

haemophilia allele, 50% of his daughters will inherit the allele, but since his 

wife has two normal copies of the gene, they will not develop the disease. 

None of his sons receives an X chromosome from him, so they neither 

develop nor carry haemophilia.  

 

3. The Ashkenazi Jews and Louisiana Cajuns may have tended to marry 

amongst their own. This increases the chance of receiving two alleles that 

are identical by descent, and thus increases the chances of recessive 

diseases in general. In addition, the populations may have been small, 

which means that a mutant disease allele could drift to significant 

frequencies. By the way, the Ashkenazi mutation and the Cajun mutation 

are similar, but not thought to be derived from the same source.  
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4. If Falconer’s estimate of heritability comes out greater than one, it may 

well be that there are dominance or epistatic genetic effects. Such effects 

mean that the impact of an identical genome is more than twice the impact 

of a coefficient of relatedness of ½. Since Falconer’s estimate is twice the 

difference between the MZ and DZ correlations, this would often lead to 

estimates greater than one.  

 


