AP Biology

 Mendelian Genetics – Part 2
(Associated Learning Objectives: 1.5, 1.16, 2.22, 2.23, 3.1, 3.13, 3.14, 3.15, 3.16, 3.17, 3.18, 3.19, 3.22, 3.24, 3.26, 4.17, 4.23, 4.24, 4.25)
Important concepts from previous units:
1) Phenotypes occur from proteins or enzymes and they are the result of genes being “expressed” within cells.

2) A genes nucleotide sequence determines the codons that are used to construct proteins by the ribosomes.
I. Incomplete Dominance 
A. This is where the genetic information is “blended” together. (For example, Red+ white = Pink). Neither phenotype is completely dominating the other. They are both seen in a “blended” version.
II. Complete Dominance 
A. This is where the dominate allele has DNA nucleotide information for a fully functioning protein or enzyme and it is “suppressing” the recessive allele DNA nucleotide sequence.
III. Codominance
A. This is where both alleles are seen but they are “not blended” together. They are both equally present in terms of phenotype.
IV. Multiple Alleles - This is where there are multiple different versions of the same basic allele.

A. The glycoprotein “hands” of red blood cells would be a great example of this. These “hands” identify the blood types. One type of hand is “A”. Another is “B”. Another is codominance “AB”. Then there is the homozygous recessive “O”. Since it is recessive, “no blueprint information” was in the DNA on how to make the glycoprotein hands “A’ or “B”.
B. Hemophylactic Shock – This occurs when someone is given the wrong blood type. (The “hands” don’t match. So the white blood cells begin killing the new red blood cells.)
C. Universal Donor – Can give blood to anyone (Blood Type O –. There cells have NO hands. So they match everyone.)

D. Universal Recipient – Can receive blood from anyone. (Blood Type AB. They have BOTH types of hands. So they can match everyone.)

V. Pleiotropy - This is where one gene affects multiple phenotypes. ( “Pleio” means “multiple”)
A. Sickle Cell Disease is a great example. This gene affects the red blood cells shape, Oxygen carrying ability, Malaria resistance, etc.. 
VI. Epistasis  - A gene at one locus affects a gene at a second locus.
A. Hair is a great example. Several genes are interacting to “create” hair’s phenotypes – These are: color, shape, thickness, texture. (“epi” means “source”; “stasis” means location) The source is affecting another location.
B. This usually has a 9:3:4 ratio; not the normal 9:3:3:1 ratio as seen with most dihybrids.

VII. Polygenic Inheritance - This is where there exist many different degrees of phenotypic outcomes.
A. This is due to Quantitative Characters. (Quantity -how many alleles did you inherit from your parents.)

B. “poly” means “many”; “ genie” refers to “genes”; “inheritance” from your parents

C. Skin Color is a great example. We have many different degrees of skin pigmentation ranging from Albino ( Black, Black. It depends on how many copies of the same gene for making the skin pigment melanin you inherited from your parents in the sperm and egg.
D. Norm of the Reaction – This refers to where the majority of organisms fall on the bell curve for that trait. 
1. Evolution? The norm can tell you about the type of environment organisms live in. The norm is because some trait is beneficial in that environment.
VIII. Multifactorial 
A. Many environmental factors are affecting the phenotypic display of genes in that organism.
B. This gives fuel to the argument over Nature vs. Nurture in organisms. (The genetics vs. the environment.)

1. While there are equally legitimate arguments for both sides. The overwhelming evidence supports a 50/50 reality. 50% of our behavior is innate (in our genetics); after all who teaches a dog to bark. The other 50% comes from our experiences or living environment; such as eating good foods affects the body you “create” over time.
2. Height, intelligence, and weight can all be considered multifactorial.
