1. It is the variations within a population upon which natural selection can work.
2. Blending inheritance is the idea that offspring take on characteristics intermediate between their parents.  Disproved because:  

a. Rare, new variants would be progressively diluted

b. Mendel’s peas – 

i. offspring resembled one of the two parents

ii. traits could reappear in later generations

c. discovery of chromosomes and DNA
3. Spontaneous variation arises through mutations

a. Substitution

b. Deletion

c. Insertion

d. inversion

e. Translocation
4. regions of the dna with 8 or more identical letters in a row are very prone to mutation, as are microsatellites (sequences that consist of 2-3 nucleotides repeated over and over)

5. non human example:
a. tall vs. short peas:  substitution mutation in gibberellin oxidase protein

b. round vs. wrinkled peas:   insertion of 800 bp sequence in starch related enzyme

c. black vs. yellow lab:  single base change activates signal receptor protein in yellow dogs

d. whippets:  single base change inactivates muscle growth

e. rhodensian ridgebacks:  duplication of 133,000 bp, codes for additional production of a growth factor

f. maize vs wild ancestor:  mutations in a single gene that controls cell division in stem development changes bush and stalk shape

g. stickleback fish diversity
6. human example:

a. skin color:  single base mutations in receptor and transport proteins in pigment cells

b. lactose digestion gene:  ability to digest milk stems from single base pair mutant lactase gene

c. starch – humans have variation in # of amylase genes due to duplication 

