GENETICS
Genetics is the branch of biology that deals with heredity. Research on genetics began with Gregor Mendel, who experimented with pea plants in the 1800s. 
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Allele - alternate form of a gene
	Homozygous - having two of the same allele (AA or aa); true-breeding or purebreed
Heterozygous - two different alleles (Aa); hybrid
Dominant - Allele that is expressed 
Recessive - Allele that is hidden
Dominant alleles are capital letters, recessive by lowercase - use same letter
Genotype - the organisms alleles
Phenotype - the physical appearance


MENDEL’S LAWS --                                  
· The Law of Dominance: one trait is covered up by another trait               
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The Law of Segregation: two alleles separate during gamete formation 
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· The Law of Independent Assortment: each pair of allele segregates independently of other pairs of alleles 
PATTERNS OF INHERITANCE – 
Codominance - the "recessive" & "dominant" traits appear together in the phenotype of hybrid organisms. Both alleles are expressed in the heterozygote!


Incomplete dominance – a cross between organisms with two different phenotypes produces offspring with a 3rd phenotype that is a blending of the parental traits. Neither allele is dominant.



Sex-linked – Some genes are located on the X chromosome. 
· Females receive two alleles for these 
genes, but males only receive one. In humans, hemophilia and color blindness are sex-linked traits. 
Multiple Alleles – traits are controlled by more than two alleles. Blood type is controlled by three alleles: A, B, O ……’o’ is recessive & ‘A, B are codominant. 
	Genotype
	Phenotype

	 oo (IoIo)
	Type O

	 Ao (IAIo)
	Type A

	 AA (IAIA)
	Type A

	 Bo (IBIO)
	Type B

	 BB (IBIB)
	Type B

	 AB (IAIB)
	Type AB



Pedigree – A pedigree is a diagram of family relationships that represents genetic relationships. Pedigrees are often used to determine the inheritance of genetic diseases or traits. 


Genetic Disorders - 
	Autosomal Recessive
	Autosomal Dominant
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	Tay - Sachs Disease
· Fat accumulates in brain destroying tissue
· Severe impairment and death 

Cystic Fibrosis
· More common in Caucasion 

· Mucus in respiratory tract, difficulty breathing 

Phenylketonuria (PKU)
· Lack enzyme for normal metabolism 

· Phenylalanine builds up & causes brain damage 

· Changes in diet lead to normal life 

Sickle Cell Disease
· More common in Africans 
· Causes blood to be sickle shaped 

· Affects oxygen flow to organs 

· Heterozygotes are resistant to malaria 
	 Huntington Disease
· Neurological disorder, progressive degeneration of the brain 

· Symptoms appear later in life 

Achondroplasia
· Common form of Dwarfism 

· Short arms and legs, normal torso 

· Homozygotes (AA) do not survive – lethal gene 
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Example: In snapdragons, flower color can be red, pink, or white. The heterozygous condition results in pink flowers.


RR = red, WW = white, RW = pink





Example: Red cows crossed with white will generate roan cows. Roan refers to cows that have red coats with white blotches.


RR = red, WW = white, RW = red & white (roan) 
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XHXH, XHXh, XhXh	OR   XHY, XhY








Mendel’s experiment- crossed pea plants that had different traits: tall x short, purple x white, round x wrinkled seeds


P (Parental Generation) True breeding plants�F1 (First Filial) offspring of the P generation --> displayed a single trait, the dominant one�F2 (Second Filial) offspring of F1 generation 
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Locus - spot on the chromosome where an allele (gene) is located. 








A punnett square shows how gametes separate & come together during fertilization.





Test Cross: When the genotype of a parent is unknown, the parent is crossed with a recessive individual. For example: In rabbits, brown fur is dominant to white fur. A rabbit has brown fur, but you don’t know if the alleles are homozygous or heterozygous. Do a test cross --- cross it with a homozygous recessive (white furred rabbit). If the brown is heterozygous, then you should see white fur in the offspring.





Polygenic Traits – traits are controlled by groups of several genes. Example: skin/eye/hair color


Lethal Genes - Some genes are lethal when both alleles are present. 
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Female = 





Male = 





Have disease/disorder/trait = fully shaded


Carrier = half shaded


No disease/disorder/trait = not shaded











Married





Linkage Groups - In actuality, many genes that are located on the same chromosome do not assort independently, instead, they are inherited together. The closer your loci are, the more likely you are to be inherited together.








