Genetics Notes

Genetics: is the study of heredity 

· The way physical traits and characteristics get passed down from one generation to the next
Traits are the physical characteristics that make each person individual (unique). 
(Ex: hair type: curly, straight, etc; eye color, tall vs. short)
· Heredity is the transfer of characteristics from parent to offspring (children) through their genes 
· Chromosome is a structure shaped like an X made up of DNA found in the nucleus of cells. 100’s of genes are found on each chromosome.
· Genes are the basic units of heredity. A gene is a short piece of DNA, which tells the body how to build a specific protein. These proteins determine individual traits.
· A gene is composed of two alleles.
· Ex: BB, Bb, bb
· Alleles- different forms of a gene 
· Written as only 1 letter given by each parent
· 2 types of alleles
1) Dominant- a trait that has more influence over another

· Represented by a capital letter

Ex: A, B, C

· Strongest allele

· Will always show up on the organism

2) Recessive- a trait that is hidden
· Represented by a lowercase letter

Ex: a, b, c

· Will only show up if dominant allele is not present

· Both parents need to give a recessive allele in order for it to show up on the organism
Homozygous/Purebred: having identical pairs of alleles

· Homo- meaning SAME
· 2 of the same alleles

· Ex: BB, bb

Heterozygous/Hybrid: having different pairs of alleles

· Hetero- meaning DIFFERENT
· One dominant allele and one recessive allele

· Dominant allele always written first

· Ex: Bb

Phenotype- the physical description of an offspring. (Tall, short, round, wrinkled, etc.)
Genotype- is the genetic make up represented by a pair of lower case or upper case letters.
· Ex: RR, Rr, rr

· Examples: R: Red   r: green (Alleles)

· RR: (Phenotype- red) (Genotype- Homozygous dominant)
· rr: (Phenotype- green) (Genotype- Homozygous recessive)
· Rr: (Phenotype- green) (Genotype- Heterozygous)
Punnett Square: chart used to show all possible combinations of alleles from a genetic cross
· It is used to predict the traits of the offspring (children)

	
	

	
	




EXAMPLE 1: Alleles: B=brown eyes Dominant
b=blue eyes Recessive
Father






Mother
Phenotype: Brown eyes



Phenotype: Brown eyes


Genotype: Heterozygous



Genotype: Heterozygous
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Offspring (children)

Genotype





Phenotype         Ratio/Percentage
1: BB: Homozygous Dominant


Brown Eyes          ¾ or 75% Brown  

1: bb: Homozygous recessive


            Blue Eyes              ¼ or 25% Blue

2: Bb: Heterozygous 




Brown Eyes



EXAMPLE 2: Alleles: B=brown eyes Dominant
b=blue eyes Recessive
Father






Mother
Phenotype: Blue eyes




Phenotype: Brown eyes


Genotype: Homozygous Recessive                             Genotype: Heterozygous 
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	Father

	Bb 
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Offspring (children)

Genotype





Phenotype         Ratio/Percentage
2: BB: Heterozygous




Brown Eyes        2/4 or 50% Brown  

2: bb: Homozygous recessive


            Blue Eyes           2/4  or 50% Blue

Sex Chromosomes determines sex (gender) 
· XX – Female

· XY – Male

· Sex Cells (sperm and egg)  contain 23 chromosomes 

· Human Chromosomes: cells contain a total of 46 chromosomes (23 from each parent)
Each square = 25% or


¼





Totals to 100%








