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Sid Galloway – NCS Biology

“The Hardy-Weinberg law of genetic equilibrium provides a mathematical model for studying [microevolutionary] changes in allelic frequency within a population. In this laboratory, you will apply this model by using your class as a sample population.”

** Note that mutations cannot add sufficient NEW genetic information to have generated the massive amount hypothesized by macroevolutionists for microbes to monkeys to man.  Mutations cannot generate new KINDS of creatures.  They can only degrade a genome over time.  (see the book, GENETIC ENTROPY, by Dr. John Sanford of Cornell University)

The Hardy-Weinberg Law of Genetic Equilibrium
“In 1908, G. Hardy and W. Weinberg independently proposed that the frequency of alleles and genotypes in a population will remain constant from generation to generation if the population is stable and in genetic equilibrium.”


Five conditions are required in order for a population to remain at Hardy-Weinberg equilibrium:

	1.
	A large breeding population

	2.
	Random mating

	3.
	No change in allelic frequency due to mutation

	4.
	No immigration or emigration

	5.
	No natural selection


Basic formulations:

p2 + 2pq + q2 = 1 . . . . . and . . . . p + q = 1 
1 = 100% of alleles in the population, when the fractions are converted to %

p = frequency of the dominant allele in the population (Ex = A)
q = frequency of the recessive allele in the population (Ex = a)

p2 = percentage of homozygous dominant individuals (Ex = AA)
q2 = percentage of homozygous recessive individuals (Ex = aa)
2pq = percentage of heterozygous individuals (Ex = Aa)

[Genotype frequencies: AA = p2, aa = q2, Aa = 2pq]
[Phenotype frequencies: Freq Dom = AA + Aa or p2 + 2pq, Freq Rec = aa = q2]


EXAMPLE:
“In a certain population of 1000 fruit flies, 640 have red eyes while the remainders have sepia eyes. The sepia eye trait is recessive to red eyes.”

How many individuals would you expect to be homozygous for red eye color?

Hint: “The first step is always to calculate q2! Start by determining the number of fruit flies that are homozygous recessive. If you need help doing the calculation, look back at the Hardy-Weinberg equation.” 
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Answer:
You should expect 160 to be homozygous dominant.
Calculations:
q2 for this population is 360/1000 = 0.36
q = [image: image2.png]/036



= 0.6
p = 1 - q = 1 - 0.6 = 0.4
The homozygous dominant frequency = p2 = (0.4)(0.4) = 0.16.
Therefore, you can expect 16% of 1000, or 160 individuals, to be homozygous dominant.


PROBLEM:
“The Hardy-Weinberg equation is useful for predicting the percent of a human population that may be heterozygous carriers of recessive alleles for certain genetic diseases. Phenylketonuria (PKU) is a human metabolic disorder that results in mental retardation if it is untreated in infancy. In the United States, one out of approximately 10,000 babies is born with the disorder. Approximately what percent of the population are heterozygous CARRIERS of the recessive PKU allele?”
Answer
Approximately _______ of the U.S. population carries the PKU allele.
Calculation:

q2 = ________________
q = ________________
p = ________________ 
The carriers are heterozygous. Therefore, 2pq = ________________________%
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