AP Biology

Microevolution– Part 1
(Associated Learning Objectives: 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.13, 1.22, 1.25, 1.26, 2.23,2.24, 3.1, 3.24, 4.11, 4.12, 4.23, 4.26)
Important concepts from previous units:
1) Alleles are differing versions of a gene.

2) Most organisms are diploid in terms of genetic content within the genome.

3) Fertilization is the combining of parental genes in the hopes of reproducing the next generation of the species.

I. Natural Selection & Evolution

A. Populations evolve not individuals.
This is because we “are” what we “are” because of the genetics we inherited. You can’t change your somatic cells’ DNA by choice, only by random mutation. If a mutation occurs in the DNA that located in the gametes (sperm and eggs), then those changes may affect the next generation of offspring and therefore a change in traits has occurred. In other words, the “population” is evolving from generation to generation. “Evolve” just means “change over time” and that is what has occurred.
B. Individuals “suffer” or “benefit” as a result of the traits they inherited or mutations they acquired during their life.
1. “Weak” vs. “strong” genes is the way it is usually communicated. “Weak” are considered detrimental traits and “strong” are considered favorable traits in terms of survival and reproduction.
II. Population Genetics

A. This is the field of science that studies the trait variation rates over time within a population.
B. It basically is following allele frequency rates in a gene pool. (A.K.A. a population.)

III. Species

A. Mostly defined as organisms that are so genetically similar in genome that there exists the potential to breed and produce viable (living) fertile (able to reproduce eventually themselves) offspring.
B. Genetics are very similar is important to defining a species since it is the “blueprint” for “constructing” an organism. The “plans” must be very similar or there will be confusion in “construction” and problems will arise during development. Problems are a terrible thing to encounter since we are discussing the making of a living organism.
C. Geographic range vs. population

1. A population is in one specific given area; but in the case of organisms that are quite common (For example, grey squirrels or humans.); we may have several populations that cover a wider expanse of territory. In the case of humans, as a species we are global in our range; but we have millions of different populations, such as the population of Montgomery or the population of Birmingham. “Range” refers to everywhere where that species may be found.
2. Gene pools may or may not interact; it depends on the species and if any geographic barriers (such as large mountains or large bodies of water) interfere with the ability to interact.
3. Allele frequency (Remember, an allele is a version of a gene.)
a. “Frequency” refers to “how many” are present at that time within the population (gene pool).
b. It is considered fixed, if there is no change in frequency—no evolution is evident. (Basically, a state of equilibrium is occurring.)
c. It is considered evolving, if frequency is changing— evolution is occurring. (Basically, a state of change is occurring over time from generation to generation.)
IV. Hardy-Weinberg Theorem
A. This set of equations is used to follow allele frequency within a population (also considered a gene pool)

1. If the numbers (rates) change from generation to generation, the population is evolving over time.

2. If the numbers (rates) do not change from generation to generation, the population is not evolving over time and is then said to be in a state of equilibrium.
B. Equation #1: p + q = 1 This equation is for alleles. “p” refers to the “dominant” allele percentage and “q” refers to the recessive allele percentage. Together p + q percentages must equal 100% of the gene pool or 1.
C. Equation #2: p2  + 2pq + q2  = 1 This equation refers to the percent composition/number of organisms within the population (gene pool) at that time. It is essentially a Punnett square, but in math format.
1. p2 = the homozygous dominant percentage of organisms within the population at that time.

2. 2pq = the heterozygous percentage of organisms within the population at that time.

3. q2 = the homozygous recessive percentage of organisms within the population at that time.

4. All three must add up to 100% (1) of the population.

D. These equations are mainly used in health sciences to explain the frequency of genetic conditions.
E. These equations can be used to show how or if variation is preserved over time. 
F. Five conditions must be met for a population to be in Equilibrium (Allele Frequency is not changing):
1. Large population must exist. (This dilutes any non-random processes that are occurring.)
2. No migration in or out of the population is occurring at that time. (The population is not being influenced by outside environmental factors.)
3. No mutations are occurring within the genome. (No random, unforeseen change due to an environmental stress.)
4. Random mating is occurring (No preferences are being displayed for one trait over another trait…everyone is equal in fitness.)
5. No natural selection is occurring on the population at this time. (Nature favors all equally in terms of fitness.)
