AP Biology

Microevolution – Part 3
(Associated Learning Objectives: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.12, 1.13, 1.22, 1.24, 1.25, 1.26, 2.24, 3.1, 3.18, 3.19, 3.24, 3.28)
Important concepts from previous units:
1) Alleles are differing versions of a gene. It takes two alleles to make a trait.
2) Most organisms are diploid in terms of genetic content within the genome.

3) Most thing that appear stark white are homozygous recessive in genotype.
I. Phenotypic Polymorphism (A.K.A. Discrete Characters.)

A. These are referred to as single gene traits for the “discrete” phenotypic outcome.
B. They are also called either – or – traits (You either have the gene or you don’t, which in turn means you either 

     produce the trait or you don’t.)
C. Phenotypic (means “the physical outcome of a gene); polymorphisms (means “many versions or types”)

1. This basically means that there may exist multiple versions of the same basic gene trait simply because of 

            a different sequence of nucleotides that make that gene.
1. A, B, AB, and O Blood types for example. (These are all blood; but different versions or types of the same main gene being expressed.)
II. Genotypic Polymorphisms (A.K.A. Quantitative Characters.)

A. These are traits for which there may exist several phenotypic outcomes based on the fact that these traits are  the cumulative interaction of several genes interacting with one another.

B. The fact that there are several genes involved is why they are also referred to as Quantitative (how many alleles) characters.
1. Skin color is basically based upon how many dominant alleles you inherit from your parents. The 
     dominant allele makes the protein pigment found in skin called melanin. Every human makes this 
     protein pigment, except people suffering from Albinism (a genetic condition where the individual 
     inherited ZERO dominant alleles and therefore does not have a single DNA blueprint for making the
     protein pigment; so they “appear” white because they have zero pigment in their cells. In those 
     individuals who did inherit at least one dominant allele they will have skin pigmentation. So
     basically, the more dominant alleles that are inherited; the darker the skin will be. Race is a man 
     made construct that tries to group individuals based on geographic origin or degree of skin 
     pigmentation, but we are all human. We now recognize the direct relationship between the
     environment and the degree of pigmentation. Populations around the Equator are darker (in an
     attempt to counteract the harmful effects of the sunlight) and as we move away from the equator the 
     amount of pigmentation decreases generally. 
III. How we can measure variation on the cellular level:
A. Gene Diversity – looking at the genotypes that are present. (It has been documented in humans that most traits are homozygous in nature…14% Heterozygous; 86% Homozygous.)
B. Nucleotide Diversity – looks at the nucleotide sequence of DNA nucleotides. (It has been scientifically
                                            proven, the Human Genome Project, that ALL humans are very similar in their DNA
                                            sequence -  .01% Difference; 99.99% Identical. That is amazing!)
1. Single Nucleotide Polymorphisms – this term refers to genes where a single 
                 nucleotide difference in sequence can affect the phenotypic outcome 
                 (For example the color of the actual protein pigment associated with
                 normal red blood cell vs. sickle red blood cell. A point mutation.)

IV. Geographic Variation can exist within a species.
A. Differences between populations (gene pools) because each population exists in a different environment.
B. Cline  (Think incline or decline.)
1. This term refers to variation within a species that is directly due to an increase
or decrease in elevation (up/down) or latitude (north/south).
V. Evolutionary flow (ways of selection “affecting” phenotypic outcomes.)
A. Directional – the “bell curve” for a trait flows in one direction only.
B. Diversifying (Disruptive) - the “bell curve” for a trait separates in opposite directions at the same time.
C. Stabilizing – the “bell curve” moves to the “stable” center.
D. These are all related to some trait that is beneficial for survival within that changing environment.

VI. Preservation (keeping) of genetic variation within existing gene pools (populations).
A. Being Diploid organisms vs. Haploid organisms.
        1. The recessive allele can be preserved as well as hidden because of the fact we require two alleles to
              produce a trait. This allows for multiple genotypic combinations. (Look at a Punnett square results.)
                      B. Balanced Polymorphism (Equal amounts of each allele are present in the gene pool.)
 1. Heterozygous Advantage - This prevents too much of one allele from building up by providing some benefit to each allele when mixed. (For example, Malaria resistance in Africa. Humans that would have evolved in Africa were prone to Malaria, a deadly disease carried by mosquitoes. The pathogenic organism lives and reproduces within red blood cells. So nature’s way of trying to defend against this was to “change by mutation” a single nucleotide within the DNA sequence for the gene that is responsible for making red blood cells. This change collapses the red blood cell inward, so there is no room for the pathogen. The side effect is its sickle-shaped and doesn’t carry as much oxygen as the round version. The sickle- shape makes it painful when it punctures the blood vessel wall too. So it was not a perfect fix. The genotypic outcomes are this: Homozygous Dominant – these individuals are resistant to malaria, but suffer from Sickle Cell Disease. Homozygous Recessive- these individuals have normal red blood cells but are susceptible to Malaria. Heterozygous – the individuals have some side effect associated with Sickle cell (referred to as Sickle-Cell trait) and also have a higher amount of normal cells, but they are resistant to Malaria invasion. So it is the “Best” of both worlds hence the Heterozygous Advantage. So in these individuals we mainly have heterozygous genotypes and few homozygous.)

VII. Sexual Dimorphism (“di” means “two”; “morph” means “structures/versions”)
A. The two “versions” (male or female) are the direct result of the secondary sexual characteristics associated with estrogen versus testosterone production.
                             B.   This difference leads to sexual selection among the populations organisms.
                                    1.     Intrasexual (“intra” means “within one same sex”)

     a. Males mainly “fight” for reproductive rights. (It becomes “Survival of the 

         fittest”, basically.)
                            2.     Intersexual selection (“inter” means “between the two sexes”)

                   a. Males strut to attract the females attention. (Mostly seen in birds with bright 
                       coloration.)

                   b. Females choose based on “fittest” looks. (This indicates good health.)




        C.   The competition between individuals makes sure that the “best or most fit” genes get
                                                           passed to the next generation.

