Bio 1 – Lecture 3
Mendelian Genetics
Humans have been altering genes from the beginning of domestication (12tya dog 11tya plants)



(only known animal first domesticated in US – in 1930s) 
What is a gene?  What is an allele? 

Mutation – a change in the DNA that changes the protein that is made


mutations are only good or bad depending on the circumstances
Genotype – the alleles of an individual

Phenotype – the expression of the alleles, the proteins

Dominant & Recessive alleles



recessive alleles have to be the only ones present in order to be expressed



Brown eye color is dominant over blue, Bb & BB = brown, bb = blue



homozygous vs. heterozygous


examples of dominants: Widow’s Peak, dimples, mid-knuckle hair, big toe shorter
**practice getting phenotype frequencies**

where do we get these alleles from?

Principles of Segregation – gametes, meiosis, haploid, homologous chromosomes
Mendel’s peas 1860’s – pollination control for many generations

flower color, seed color, seed shape, length, etc.


in each, one dominant, one recessive allele



developed true-breeders (homozygous)


purple flowers (PP) x white flowers (pp) – what gametes are produced? what combinations?
P, F1, F2

Punnett Square – probabilities, not actual (families with seven daughters)


practice with dimples in class (who is recessive?  who is dominant and knows parents type?)

difference between probability (fraction) and numbers – if they had ten babies, how many . . . . 

Test Crosses – when a dominant phenotype to determine genotype – what if you want to know parent gentotype

dogs with brown and black fur – can determine if black parent is homozygous or heterozygous

Pedigrees – having webbed fingers is recessive (F,f)

determine genotypes
Most of our traits are much more complicated than what we’ve covered  

1.  multiple genes – dihybrid cross vs. monohybrid cross


alleles for two traits – punnett square – Independent Assortment


eye color – do punnett for BbGG x bbgg

linked genes – near each other on same chromosome



what traits do you think might be linked?

2.  incomplete dominance

some alleles are not completely dominant or recessive



intermediate trait in heterozygous form



red flower = R1R1, white flower = R2R2, R1R2 = pink flower


do punnett square – what causes this?  amount of pigment made


blood types

3.  gene – environment interactions

the expression of an allele is changed depending on the environment (e.g., diet)


rabbit coat color

4.  sex determination XX, XY; birds vs. mammals


X-linked genes such as colorblindness



in XY form, only one copy is present so it is expressed even if recessive



Xc


Do Punnett
