Microevolution Notes

Natural Selection (microevolution)

Darwin’s principles become evident when you add the concept of population genetics to the finding of mendilian genetics 

Darwin left with population thinking
· inherited variablitly 
· some people many have an advantage

Mendhel
-how inheritance occurs
- underlying mechanism 

Microevolution : changes in allelic frequencies in a population 

When you watch alleles and see there is a change and natural selection has occurred 

Allele –  genotype determining given by one of the parents 

Phenotype – the physical display of a trait 

Genotype – the alleles that are given, one dominant and one recessive, decide the phenotype 

Homozygous – two of the same alleles

Heterozygous – one of each allele 

Dominant and recessive – which allele takes precedence 

Homozygosity – taking all the plants and breeding them so much that they all become heterogenous 
	
Hardy and Weinberg 

· take a punnet square cross 
· used percentage frequency of the population 
· if you know the frequency of genes you can predict what will happen when mating is random 
· count the allelic frequencies
· gave us a way to predict the frequency 
· p2 + 2pq +q2
· mathematical explaination 
· biologically important: because if this changes we know that natural selection occurred 

When looking at this we decide that: 
· natural selection isn’t occurring 
· mating is random 
· no genetic drift
· no gene flow 
· no mutations 

Effective Selection 

Eg. Mice that are either long distance and faster
· these mice were identified
· crossed distance runners with other distance runners 
· crossed the others with eachother
· the ones that were selected that were faster changed drastically over time 

Artificial selection
· humans choosing the principles they like the most 

Fixation 
· select against a specific allele 
· some of the traits will dominate over others
 eg. Take an allele that is in a crop 
· we want a high yield 
· crosses over and over again to create high yield and grow it as the only type of corn 
· we didn’t check for anything else (eg. How it grows without pesticides) 
· when selecting for one allele we indavertadly removed another 

Selection against recessive 

· eg. White moths just didn’t survive 
· start with heterozygotes 
· as they breed the homozygous recessive die off and homozygous dominant grows 
· dominant at 90 and recessive at 10 


Heterozygous 

· take out heterozygotes 
· frequency shouldn’t change 
· plateaus at a higher level than what we would expect 

eg. Sickle cell anemia 
· blood cells sickle 
· advantageous because blood is cleared from the body quickly 
· if the body contracts malaria, it won’t be as bad because the blood will get cleared from the body quickly 
· the liver does the  destroying of the cells 
· allows better survivorship so the allele is maintained in the population higher than what would be expected 

Though variation is not related to a simple allele that is either dominant or recessive 
There is a range of genes

When you have a population you can’t use hardy weinverg 
· make measurement of range 



Selection with multiple loci traits 

· should have a normal bell curve 
· defined with a mean and a spread , used to classify the population
· need to define the way that your curve is changing 
· must look for the range in the traits 
· (bell curve is very important) 

If mean or spread changes there’s probably a change in allelic frequencies


Directional Selection 

· selecting at either end of the bell curve
· when this disappear, there is a shift and change in the average value 
· spread stays the same 

Stabilizing selections

· selesction against both of the extremes
· no change of mean but the spread changes 

eg. Goldenrod galls (golf balls) 

· fly lays an eggs and secretes plant hormones 
· fly wants to feed on the plant 
· wasps want to find the galls and lay an egg and put its eggs in the insect in the gall 
· birds will take the gall and eat the insect 
· the galls have to be a certain size so there is a stabilizing selection 

Disruptive selections 

· middle of the distribution is selected against 
· can lead to cladogenesis

eg. Really short and really long tails are liked
beginning of two separate selections
can lead to cladogenesis 

eg. Finches (Galapagos islands)  - sympatric speciation 
· some trees weren’t setting fruit 
· not a normal distribution of fruit , only large or small 
· only birds with small beaks and large beaks could feed 
· this changed the distribution of the bird bell curve during the drought and the middle disappeared 
· this reversed when the berries came back after the drought

All of these cause a change in natural selection  


Non random mating 

· can have an impact on allelic frequencies 
· defined as something that will make a mate more interested and more likely to pass it’s genes on through the generation 

Inbreeding 

· if you have a group of organization and you allow mating to occur, heterozygots will produce a 1 to 2 to 1 
· decreased amount of heterozyogtes 
· if you keep mating them there is less heterozygosity 
· this develops an inbred line 

eg. Royal lines of Europe 
· hemophelia 
· Hapsburgs 
· Everytime there was a heterozygote that bred out to a deleterious trait 

Not a Hardy Weinberg phenonism 

Sexual Dimorphism 

· looking attractive or being strong to win a mate 
· extra coloration, extra body mass, extra fur
· individual is so well nourished it can spend energy looing fancy 
· females produce a limited amount of eggs in their lives 
· this is why they want to pick the best mate  possible 

female choice 
· based on preference 

eg. Bird tail length
· some female birds like long tails 
· in an experiment 
· cut long tails off and glued them to short tails 
· females picked up only on the length of the tail 

eg. Bird dancing 

male choice 
· combat
· fighting 
· females are passive 
· eg. Elephant seals and giraffes 
· 

· sperm competirtion 
· eg. Dragonflies
· the male puts in his sperm and then holds the female there until it gets all the way from reception to the storage point 
· if the male cant hold on long enough another male will come and take away the sperm and places his sperm there instead
· female can also get in there and eject un fit sperm  

· infanticide
· eg. Lions
· when a new male takes over the lions, he kills the cubs from the previous male
· makes new cubs with all the  girls because they’re not nursing 



Genetic Drift 
· Going into the population and pulling out a sample where it is impossible to get predicted amounts 
· As population gets bigger it gets more accurate 
· Small sample sizes (genetic drift) can cause fixation 
· You want to set up your sample so that you get noise

· Bottleneck Effect 
· Removal of most of the population 
· Letting the population breed
· You will never get the same genetic variability that you started with because you started will a different amount of the species 

Founder effect 

· no population stays in one place
· take a few individuatials and move them them and let the breed 
· eg, Saguenay Lac-St.Jean Region 
· founding population that came from france 
· not that many people 
· smaller subset becomes the population 
· 300,000 came from 600 founders 
· diseases associated with muscular dystrophy 

Gene Flow 

· part of population leaves 
· change of diversity and genetic compliment 

eg. Banff to BC
· vegetation bridges 
· prevents allopatric separation 
· international initiative to connect Yellowstone to Yukon 
· buying land and building bridges 
· trying to connect mer bleu and the Alfred bog 

Mutation 

· if you have a set of alleles, and some undergo a mutation and disrupt the hardy Weinberg princples 
· Variability due to chromosomes and sex 

Point Mutations can be : 
· beneficial 
· neutral 
· deleterious

Silent 
Nothing happens 

Missense 

Changes and results in the production of an alternate chromosome 
Nonsense

Changing a codon  to result in a premature stop codon 

Frame Shift 
 Causes the codons that are being read in groups of 3 to be misinterpreted 


Chromosomal Mutations

Inversions 
· chromosome is broken apart 
· reattaches in the opposite order to which it was originally 

Translocation 
· broken segment attaches to a different non – homologous chromosome 

Deletion 
-  a broken segment is lost from a chromosome 

Duplication 
[bookmark: _GoBack]- a segment is broken from one chromosome and attached into its homologue 

Crossing Over 

· During meiosis a chromosome duplicate and joins at the center of the cell 
· Chromosomes can wrap around eachother 
· Adjacent strands of two different chromosome swap materials 
· NOT a translocation 
· There are perfect cuts on each chromosome 
· Happens all of the time 
· Adds extreme genetic variability 

Poliploidy 

· Autopolyploid : Bump up and double the chromosome number 
· Whole process of meiosis is to get back up and double the chromosome pairs 
· Breaks in meiosis and the second division doesn’t occur (missed meiosis 2) 
· Can be detrimental or helpful 
· If this egg is used we call this a polyploid
· Will them produce zygotes with double the amount of chromosomes 
· Creates a new organism 
· Animals DO NOT do this (gametic isolation) 

Plants allow this to happen  
· increased chromosomes cause increased functionality 
· most of our plants we chose are polyploid

Alloploidy 
· closely related plates can fertalize eachother 
· chromosomal compliemt with extra chromosomes from separated species 
· new individual with a new genetic compliment 

Eg. Wheat we use today 
· two different wheats created a double chromosome wheat 
· it had larger seeds and they attached to the stalk 
· then this new wheat crossed with another 
· the final product carries all of the chromosomes from all of the parents 

Genome Duplication 
· not a consequence of meiosis 
· duplication of a genome so you can test it and then have another still preforming a vital function 
· human relatives multiplied the genetic compliment by 8 
· resulted in the genetic diversity of the invertebrates 
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