



Complex Inheritance Notes
SIMPLE DOMINANT TRAITS

Need only ____________ allele in order to express phenotype 

Examples:
_______________________ disease is an inherited disease that causes the progressive breakdown of nerve cells in the brain. Huntington's disease has a broad impact on a person's functional abilities and usually results in movement, thinking (cognitive) and psychiatric disorders.
RECESSIVE DISORDERS 

only affect offspring with  ____  _________________ alleles   (homozygous recessive)
Most genetic disorders are caused by ______________________ ______________
· __________________________:  Defective protein in plasma membrane

· Tay-Sachs

 Absence of ______________ that breaks down LIPIDS; Lipids accumulate in cells

· Phenylketonuria (_________):  Absence of ________________ to convert phenylalanine to tyrosine.  Because phenylalanine cannot be broken down, it accumulates in cells and damages the central nervous system, resulting in mental retardation.
INCOMPLETE DOMINANCE
· __________________ dominance occurs when one allele is not completely dominant over another allele.  The heterozygote is a mix between 2 extremes (think in-between)
· A third phenotype appears
Flowers contain _______________ that control pigment production


	
	

	
	




     red carnation   x   white carnation  

  genotypes of parents: _____ x _____






   % flowers that are pink: ______
CODOMINANCE
· Heterozygote has _____________alleles; Phenotype shows ___________ forms of the alleles (CO both alleles SHOW)
Example: white hen breeds with black rooster  = in codominance get a ____________________ chicken!

SICKLE-CELL ANEMIA:  
Sickle cell anemia is a genetic disorder found in African Americans.  Hemoglobin is the protein in red blood cells that carries __________________.  The normal allele for this gene differs by only one _______________ (______________ mutation).  This results in abnormal hemoglobin that is less ______________ in blood, and ________________ oxygen levels.  These decreased levels lead to _______ shaped cells that stick together.
Sickled cells have a _____________ life span than normal red blood cells.  This results in the loss of red blood cells, and the person suffers from ___________ (low # of red blood cells).  Sickled cells get stuck in blood vessels, preventing blood flow and causing pain.
Heterozygous individuals for the allele produce _______ normal and sickled red blood cells. (__________________).  Can produce enough hemoglobin - no serious health problems
A boy is born with sickle-cell anemia.  Neither parent has the disease. 
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N for normal, S for sickle cell
Boy’s genotype =   ____________
Parents’ genotypes  =  N___x N___

Why is the sickle cell anemia mutation so common among African Americans?

Most carriers can trace their ancestry to west Africa, an area afflicted with ______________.

Carriers (individuals with _____ sickle gene and _____ normal hemoglobin gene) have some protective advantage against ____________.  The number of sickle cell carriers is ______ where malaria is prevalent (as great as 40%)!
People who have sickle cell are less likely to ____ from malaria.  The parasite is carried by the Anopheles mosquito.  Cells that sickle make a _________ home for this parasite. The body can _________________ it before the parasite spreads too widely, and before the person gets seriously ill. 
In this case, scientists believe that sickle cell carriers have been ___________________ _____________________, because their trait has some resistance to malaria.  This is an evolutionary trade off, because if both parents are carriers of sickle cell anemia, then they have a _____% chance of their offspring being carriers, _____% of having sickle cell, and ____% of having no trait for sickle cell, and therefore no advantage against malaria.
Scientists now know that sickle cell is an example of __________________________, because __________ phenotypes are possible:

· 1 – normal hemoglobin

· 2 – sickle cell anemia

· 3 – carrier of sickle cell disease; advantage against malaria.  When infected with the parasite, their red blood cells sickle and are filtered out, along with the parasite, by the _______________.
