AP Biology

 Mendelian Genetics – Part 3
(Associated Learning Objectives: 3.1, 3.2, 3.9, 3.11, 3.12, 3.13, 3.14, 3.19, 4.23, 4.24)
I. Pedigree 
A. This is a family history of trait occurrence in chart form. Affected individuals are shaded in on the chart.
B. These help tell the past occurrence and can be useful in predicting the future occurrence by mating.
II. Recessive Disorders “ no information inherited on both chromosomes”

A. These disorders tend to be very harmful to the organism.
B. They only occur in the homozygous recessive genotype.
1. There is nothing to be dominated by, so the disorder is present.
C. Carriers – These are organisms that are heterozygous in genotype. They are 50/50 in terms of passing on the trait. It depends on which allele was present in the gamete that was involved in making the offspring. These organisms usually appear normal for the trait as the possess one dominant allele.
D. Human recessive disorders:
1. Cystic Fibrosis (Also referred to as “CF’.)

a. This is the most common lethal genetic disease.
b. This disorder affects 1 in 2,500 births.
c. In Caucasians, 1 in 25 people is a carrier for the disorder.
d. The disorder creates a faulty Chloride ion (Cl-) protein carrier on cell membranes in the lungs. This causes fluid (water0 to build up in the lung tissues. 

i. People drown in their own fluid.
ii. They are also prone to get multiple infections in the lungs.
e. Treatment? Since it is genetic there is NO cure. Patients have to get the fluid drained from the lungs periodically for their entire life. There are medicines to help reduce the number of times this has to occur.
2. Tay-Sachs Disease

a. This disorder creates a non-functional lysosome in brain cells. Brain cells need massive amounts of energy to function properly; therefore, they feed upon lipids primarily. The lysomomes break them down using beta oxidation for use in cellular respiration. The lysosomes associated with this disorder are missing an enzyme to be able to do this; so they just fill up with lipids. The cells fill with lipids and then die.
b. This disorder mainly affects the Jewish Culture because of marrying within the culture. The Jewish culture has a high percentage of carriers.
c. The children affected, usually die a painful, blind death by age 5.
3. Sickle-cell Disease 
a. This disorder is the most common genetic disorder within the black population. Other populations can get it too. It is not exclusive.
b. It affects 1 in 400 births.
c. The 6th Amino Acid is changed (Glutein ( Valine) in the primary sequence of one of the proteins needed to make red blood cells. (The easy way to remember this is: 666 is the number of the beast. 6 is the amino acid that changed to create this horrible disease. It went from good [glutein] to very bad [valine].)
d. Sickle- cell trait (“trait” is used to refer to individuals that are carriers.)

i. These individuals have resistance to Malaria because of the one recessive allele they possess but mainly have normal red blood cells for carrying oxygen.
ii. This is referred to as the Heterozygous Advantage. They have an advantage over individuals that are homozygous dominant or homozygous recessive. Homozygous dominant are NOT resistant to Malaria. Homozygous recessive are also resistant to Malaria; BUT they have the disease to contend with.
iii. Sickle – cell identification of carriers in individuals is important to avoid this disorder from occurring.
e. These sickle shaped cells have reduced oxygen carrying ability. They also are painful when the points of the cell jab into the walls of the blood vessels.
f. Treatment? There is no cure as it is genetic. Some medicines help with the pain or low oxygen levels.
III. Dominant Disorders

A. Only need one dominant allele for these disorders to be present or “expressed”.
B. If an individual is homozygous dominate, then the disease is much worse and usually fatal.
C. Human Dominate Disorders:
1. Achondroplasia - This is referred to as Genetic Dwarfism.
a. This disorder affects 1 in 10,000 births.
b. Most people are homozygous recessive and there for much taller than these individuals.
2. Huntingdon’s Disease

a. This disorder affects 1 in 10,000 births.
b. It has a late life onset – usually in the 40-50 age range. Usually after children are born.
c. The dominate gene has a locus on tip of Autosome 4.
d. Family history is important in diagnosis of this disorder. Pedigree can help diagnose.
e. It is a slow degenerative disorder affecting the brain that is almost always fatal.
IV. Multifactorial Diseases (“Factorial” refers to “the environment”)

A. Heart Disease - Genetics, diet, alcohol, and smoking are all factors that contribute to the development.
B. Diabetes - Genetic, diet, and race are all factors that contribute to the development of the disease.
C. Cancer - Genetics, life style habits in general are all factors that contribute to development of the disease.
D. Alcoholism - Genetics, lifestyle, and mental state are all factors that contribute to development.
V. Penetrance – The proportion (percentage) of individuals in a group with a given genotype that actually show the expected phenotype.

A. For example, Huntington’s Disease – 95% of the people who get the dominant allele actually express the disease. 5% do not express. So we say there is 95% penetrance for that allele.

VI. Expressivity – the degree to which a genotype is expressed in an individual.  Tends to be more severe in homozygous states, where there are TWO copies of a gene.
