Bio 1 – Lecture 6
Population Genetics
Each individual has alleles for each gene.
There are many individuals in a population.

The alleles that one individual has varies from the alleles of another individual in the population.

Therefore, a population has a variety of alleles for all the genes = gene pool.

Genotype frequencies, allele frequencies & phenotype frequencies


example – black tipped is dominant TT, Tt; no tip is recessive tt


examine 100 individuals


22 have no black tip, 78 have a black tip – phenotype frequencies?


of the 78, 51 are homozygous – genotype frequencies?  allele frequencies? 


but, we usually only are able to see phenotypes so can we determine genotype & allele?


all have to add up to 1

Hardy-Weinberg principle – if populations are in genetic equilibrium, these frequencies stay the same from one generation to the next
So what does genetic equilibrium mean?
The frequency of alleles in one generation will be the same as in the previous only if all individuals reproduce in equal proportions.


*The conditions of H-W


1.  random mating



2.  no net mutations



3.  large population



4.  no migration



5.  all individuals have equally fit

What happens if we violate these?

Changes in allele frequencies = microevolution
A closer look at the effects of violating each condition:

1. random mating 


people with freckles only mate with others with freckles



population of 3000, 1/3 of each genotype




ff (no freckles) have 1000 babies




FF & Ff (3 mating possibilities, draw out squares); 1/12 of 2000 offspring (167) are ff





4/12 (667) are Ff, 1166 are FF




we began with 1000 of each, now we have 1166, 1167 of ff and FF, and only 667 of Ff


what happens to the genotype frequencies? fewer heterozygotes



inbreeding is biggest example – heterozygote deficiencies

2.  mutations (net)


F mutates to f 5% of the time – what happens to the frequencies in new generations?

mutations are not always bad!

3.  large population 

random fluctuations (genetic drift), common in small populations



red head convention in downtown Unity and one in LA, 12 show up to each and building falls



in which population will there be the greatest effect?

4.  migration in or out (gene flow)


more people with freckles immigrate than emigrate

5.  natural selection – not all individuals are equally fit

black-tipped individuals are easier to spot by predators

Let’s look more closely at one of these violations:  Natural Selection

what is it?


differential survival of individuals with different traits


AND those traits are determined at least in part by genes

How does NS cause change?


individuals with beneficial genes leave more offspring 



= more copies of those alleles in the next generation.


remember – NS can only work on the phenotype!  



if allele x is less beneficial than allele X, NS can’t work on it in heterozygous (Xx) form



can you ever eliminate a harmful recessive allele?

*Natural Selection requires:


1. variation among individuals


2.  the variation has to be genetically based


3.  the variation produces differences in survival or reproduction

*Types of selection 
First, understand that most traits are not discrete, but continuous – height, shades of skin color, shades of eye color, degree of freckling, etc.


continuous traits result from multiple genes working together or the environment influencing expression


1.  Stabilizing – the intermediate trait is best



e.g., birth weight



works to decrease variation


2.  Directional – one phenotype is favored over another



e.g., Nazis



variation is maintained, but the range of the trait is shifted


3.  Disruptive – the extremes are favored but the middle is not



e.g., finch beak size (insects or seeds)



bimodal

Not all variation is under selection though – some is neutral


e.g., hair on second knuckle (dominant)
What is beneficial can change


1. different environments – in space or time


2. population density – use of space? growing tall & spindly in dense vs. sparse population
*Terms
Question:  You notice that a particular type of shrew seems to be larger as you go up in elevation.  How would you determine if this is due to environmental or genetic factors?
