AP Biology

Microevolution– Part 2
(Associated Learning Objectives: 1.5, 1.6, 1.7, 1.8, 1.13, 1.15, 1.16, 2.24, 2.28, 3.1, 3.9, 3.10, 3.12, 3.24, 3.26, 3.28, 4.11, 4.20, 4.23, 4.24, 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. Variation (Different traits exist within a given species or population.)
                      A. Variation is key to surviving in a changing environment. (This is because you have “options”.)
Perhaps some of the members of that species or population will survive and reproduce.
B. These “options” are the raw building materials of evolution to utilize. If there is no variation or “option” from which to utilize, a species is confined to what is available; even if it is weak or unfavorable. Variation, on the most basic level, will only come into existence with a change in the DNA nucleotide sequence, what we refer to as a mutation. Some mutations are favorable, but most are harmful.
C. Variation exists between individuals and populations unless the population is composed of clones.
II. “Creating” Variation for evolution to build upon:
A. Through mutations

1. These changes are rare and random in gametes. (Because gamete cells are normally not exposed to the environmental stresses an organism may encounter in their existence.)

2. Mutations mostly occur in somatic cells because these cells are exposed to the environmental stresses.
3. Most mutations, unfortunately, are harmful to the cell or organism, so it usually dies.
B. Through sexual reproduction

1. The process of crossover, during Prophase I of meiosis, “swaps genes from one chromosome to another, its equal “mate” usually, during gamete formation. This is so that each sperm or egg is unique in it’s genetic composition.
2. The Segregation (means “separation”) of Chromosomes during Anaphase I and II and Independent Assortment (lining up of chromosomes on the mid-plane) during meiosis so as to reduce the genetic content (number of chromosomes) found within a sperm or egg to one-half (referred to as “haploid”) the normal content (referred to as “diploid”) and have a variety of alleles in each.
3. The random fertilization of a sperm by an egg increases variety. Each sperm and egg are different remember… so each coming together between egg and sperm (what is referred to as fertilization) will be different too.
III. Microevolution (Evolution/change on a small scale.)
A. This term usually refers to changes in allele frequency within a population of a species.
B. Microevolution can eventually lead to macroevolution. (The evolution of a new species or higher taxon in the classification system from a pre-existing species.)

C. Remember: Change over time is referred to as evolution. Evolution is a scientific law… the environment changes from minute to minute, hour to hour, day to day; just as a genome may. Please do not confuse this “change over time” with the belief of creationism. These are two different concepts that are confused with each other because of misconceptions of the definition. Darwin’s theory is Natural Selection.
IV. Genetic Drift causing random change in allele frequency of a population. (“drift” indicates “random”)
A.   Random (unpredictable) change in allele frequency that occurs within a population’s gene pool.
B. This process is more severe on small parent populations rather than large populations usually.
C. Two ways that random drift can occur:
1. Bottleneck effect -This has a negative effect by reducing variation. This is usually caused by a random act of nature, such as a hurricane. Imagine an island with a parent population consisting of variation within the gene pool. A hurricane ravishes the island and most of the individuals of that species die. The survivors (the individuals who made it out of the bottle’s neck) are now the sole survivors. They comprise the new gene pool for that population and the allele frequency has dramatically changed because of this unpredictable event.
2. Founder effect -This also has a negative effect by reducing variation. This is also caused by a random event. In this situation, a small part of a parent population leaves or becomes isolated from the larger parent population. This leaving or isolation “creates” a new founding gene pool for the area they will occupy. Think of the “founding fathers” leaving Europe or Africa for America. They will “create” a new gene pool (with a new allele frequency) for their new environment. The larger older parent population may have its allele frequency changed as well.
V. Natural Selection

A. Always has a positive effect on variation because “nature” favors those traits that make a population or species more able to survive within an environment and increases their ability to reproduce and keep the species viable. The weak traits perish over time. 
VI. Gene Flow (Flow indicates purposeful movement between populations.)
A. This may have a negative effect, a positive effect, or no effect on allele frequency within a population.
B. Migration in and out of an area may affect the gene pool.
C. Reduced variation can occur if the interaction(reproduction) between populations is permitted to occur. They
     may begin to merge into one unified population instead of two distinct populations.

D. Variation may also increase if new “traits” are introduced to a stagnate gene pool. Usually seen in captive breeding of endangered species.

