Disorders of Autosomal Inheritance

Autosomal Recessive Inheritance

Tay-Sachs Disease 

· children appear normal but at about 8 months their brains and spinal cords begin to deteriorate and most die before their 5th birthday

· they lack an enzyme in the lysosomes of their brain cells and undigested lipids build up in brain cells and ultimately destroy the cell

· no treatment

Phenylketonuria (PKU)

· missing or have a non functioning enzyme that converts phenylalanine to tyrosine

· appear normal at birth but will suffer brain damage in a few months

· infants are now tested for it and if positive, are placed on a special diet that prevents the harmful products from accumulating

Albinism

· lack of the skin pigment melanin or lack enzymes that are need to produce the pigment or the enzyme can’t get into the pigment cells

· not life threatening

Codominant Inheritance

Sickle Cell Anemia

· defect in the hemoglobin of red blood cells that cause the cells to have an irregular shape

· people will have very little energy, suffer from illnesses, are in constant pain and die prematurely

· also anemic – low red blood cell count

· HbA is normal HbS will cause sickle cells

· Heterozygous Advantage: homozygous recessive individuals never used to survive to adult hood indicating that the recessive was always being removed form the population.  Yet many people were still heterozygous for the trait how could this happen?

· Being heterozygous for sickle cell anemia resulted people who were less likely to contract malaria: these individuals produce enough normal red blood cells to reach their oxygen demands and enough sickle cells to reduce malaria susceptibility, heterozygous woman are also more fertile

Autosomal Dominant Inheritance

· the dominant allele will always be expressed in homozygous and heterozygous and the trait will appear in every generation, also if one parent is heterozygous and the other is homozygous recessive then 50% of the offspring will have the trait

Progeria

· this condition causes individuals to age faster than normal

· it does not run in families and appears in random individuals – spontaneous mutation that results in a gene that is dominant over the normal gene

Huntington’s Disease

· lethal disorder in which the brain progressively deteriorates over 15 years after age 35

· most people who die of this don’t know if they have passed it on to their kids

Incomplete Dominance

Familial hypercholesterolemia (FH)

· individuals who are heterozygous exhibit a phenotype half way between dominant and recessive traits

· not enough cell surface receptors that bring in cholesterol are produced and these individuals end up with twice as much cholesterol in their systems

· more cholesterol build up on arteries and people will have heart attacks in their 30’s

· homozygous recessive individuals can have heart attacks at age two
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