Lecture 23
I. Evolution from Natural Selection ( Microevolution

a. To ask whether genetic variation is adaptive, ask about change in frequency on alleles as a population adapts

b. Necessary: all alleles are stable whether or not they function, so recessive or regulatory mutations can stay within the population

i. One of those alleles maybe adaptive, because it is stable and different

ii. New alleles in a population are not unstable

c. Do allele frequencies change in species in response to selective environments?

i. Microevolution vs macroevolution

ii. If yes to macroevolution, then do enough changes in allele frequencies result in a new species?

II. Frequency of alleles in nature within 1 species
a. Anyone looked at have >1 allele

b. Baseline for heterozygosity

i. Polymorphism

ii. Multiple alleles

iii. Heterozygosity from 2 parents

c. DNA is wobbly at 3rd base in code

i. Does not change amino acid of protein

ii. G-C in 3rd base pair is more stable at high temperatures than A-T 

iii. Therefore, there are >1 alleles also at amino acid level and DNA level

III. Hardy Weinberg, given A and a

a. If A, a alleles, there is the same probability that either will survive (no selection)

b. All members of a populations interbreed at random (no subpopulations)

c. Population is large (no founders)

d. If this is true, frequency of alleles will stay constant over n generations

e. Therefore, is there is a change in allele frequency, it must be due to : selection, sub population mating or founders

f. HW equation: p2 + 2pq + q2 = 1, discussion in class 

g. When a population is not in HW equilibrium, how do you distinguish the effects of selection from other cases?

i. Mutations ( slow, new mutation in hybrid still >> probability of mating with Aa or AA then aa again, to shift p/q

ii. Subpopulation ( immigration/emigration, brings new alleles or takes away old ones

iii. Founder ( migration, new environment or small population with rare p/q

iv. Non random mating decreases % hybrid from HW to below 2pq

v. Selection ( differential survival

h. Industrial melanism

i. Lead tolerance

