Eugenics and the Hardy-Weinberg equation.

The eugenics movement of the early 20th Century promoted the idea that the physiological, mental and moral decline of the human race could be prevented or reversed by promoting marriages between genetically superior specimens and discouraging or preventing reproduction by the “inferior”.  This was considered morally worthy at the time and eugenics was promoted by some early population geneticists. It was taken to its worst excesses in Nazi Germany during the 1930’s and 40’s, but forced sterilisation of the “mentally inferior” continued in the US into the 1960’s. 

In this exercise, you will apply the Hardy-Weinberg equation to demonstrate whether it is actually possible to “breed out” a genetic disease.
Consider cystic fibrosis as an example, caused by any one of several mutations to the gene CFTR (cystic fibrosis trans-membrane regulator) which leads to a dysfunctional protein being produced in the lung epithelial cells.  A single working copy of the gene is sufficient for normal lung function, so the condition is recessive.  About one in 1600 white Europeans is a sufferer (q2).

Questions… (answer on A4).
TOP TIP: for this exercise, DON’T round up your calculated values of p and q. In a population of a million, even that 5th decimal place can be significant!

1. If 1 in 1600 people are sufferers, what are the values of p and q?

2. How many representatives of each genotype would there be in a population of 1,000,000 people?

3. If you forcibly sterilised all sufferers so removing their alleles from the pool, what would be the allele frequencies of p and q in the next generation?

4. Using these values of p and q, how many sufferers would there be in the next generation? (assume that the next generation is also 1,000,000 people)
5. What percentage of q alleles has this removed from the gene pool?
6. Since natural selection may not stop less fit individuals from reproducing completely, what does this tell you about the rate at which organisms evolve?

7. The cystic fibrosis allele is very common for a deleterious (i.e. disadvantageous) allele. Suggest why a deleterious allele could remain relatively frequent in a population.

