BIOLOGY LECTURE 2
· Allele – A characteristics/trait of an individual

· Genetic Drift – a change in allele frequencies by sampling error or blind luck. Occurs every in every population, in every generation. Population evolves due to chance events

· Gene Flow – When individuals evolve due to leaving one population to join another

· Mutation – Change to the Nucleotide Sequence / Base Sequence, increasing genetic diversity by creating new alleles

· Genotype – the genetic makeup of a gene (an allele)

· Phenotype – The physical representation

· The frequency of a gene is how many times a gene shows up in for example Punitt’s Square 

· Hardy-Weinberg Equation = p2 + 2pq + q2 = 100%

· Genotype Frequency – Combination of all the allele frequencies, for example 0.3 will be heterozygous 0.4 will be homozygous dominant and 0.3 will be homozygous recessive


Parent Allele Frequencies
P     =     A1 = 0.8       =>      80% of population carrying A1 gene
Q     =    A2 = 0.2       =>      20% of population carrying A2 gene

Random Pairing 
A1A1    =   (0.8)(0.8) = 0.64       =>      64% probability of random Pairing being A1A1

2(A1A2)  =  2(0.8)(0.2) = 2(0.16)     =>    32% probability of random Pairing being A1A2

A2A2    =   (0.2)(0.2) = 0.04       =>      4% probability of random Pairing being A2A2


Using Hardy-Weinberg Equation

p2 + 2pq + q2 = 0.64 + 2(0.16) + 0.04   =   1.00

Frequencies


· For population to adhere to Hardy-Weinberg 5 assumptions must be made – No Natural Selection,

· MN gene codes from proteins in red blood cells are Co-Dominant – they are equally dominant

· Every time you use hardy-Weinberg you must – Estimate genotype frequencies, Calculate observed allele frequency from observed genotype frequencies, Calculate observed allele frequency from expected genotype

· If Observed Frequency and Expected Frequency is too different Hardy-Weinberg equation cannot be used because it is not random (the mating) with respect to the genotype

· Founder Effect – Occurs when a group starts a new population in a new area

· (Population) Bottleneck – A sudden decrease in population size

· Mutation is very slow; it takes a long time (not over night)

· [bookmark: _GoBack]E. coli is a bacteria; has very fast generation time, it is asexual (can reproduce alone) because there is no genetic variation. 

THE EXPERIMENT
1. Take a sample of E. Coli, let it repopulate over night
2. Take a sample of the sample of E. Coli
3. Freeze Original Sample
4. After some time take back original sample and compare frozen sample with the Sample of the sample
5. Sample of the sample has HIGHER fitness


Mutation Plays an Important Role in Evolution
1. Without mutation evolution would eventually stop

2. Mutation alone is usually inconsequential in changing allele frequencies at a particular gene

3. Mutation is main source of genetic variation. Crossing over and Independent Assortment SHUFFLE existing allele into new combinations but ONLY mutation CREATES new alleles
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