Microevolution

Allele
· One of two or more versions of a gene
· Specific position on specific chromosome
· Determines distinct traits
· Everyone has two alleles

 Allele frequencies
· large quantity of allele relative to others at the same gene locus in individuals of a population
· change in allele frequency indicates evolution
· if no change then no microevolution
· can use punnet squares to calculate allele frequency

Allopatric speciation
· evolution of reproductive isolating mechanisms 
· between two populations that are geographically separated
· prevents two or more groups from mating
· isolation might occur because of distance (i.e. a river so organisms can’t cross)

 Allopolyploidy
· two or more complete sets of chromosomes from different parent species
· uniting 3 different species 
· most famous in wheat
· sperm/egg two different species
· 42 chromosomes

Behavioral isolation
· two species do not mate because of differences in courtship behavior
· prezygotic reproductive isolating mechanism
· crickets having a mating song with a certain pitch; only the cricket that can hear that pitch can mate

Beneficial mutation
· people with mutation are most likely to survive; the its frequency in the population increased
· mutations change frequency

Biological species
· definitions of species based on ability of populations to interbreed and produce fertile offspring
· not defining species based on appearance
· explain why members of species resemble each other






Bottleneck effect
· occurs when population size is reduced for atleast one generation
· reduces genetic variation
· genetic drift
· parent population large
· some kind of environmental disaster (no food, etc)
· population drops super small
· survivors; population back up
· but missing genetic variability

Chromosomal Inversion
· mutation
· sequence of DNA inverted of reversed

Chromosomal translocation
· mutation
· piece of one chromosome breaks off and sticks to another chromosome 

Crossing over
· recombination process in meiosis, chromatids exchange segments
· exchange of genetic material amongst homologous chromosomes 

Deleterious mutation
· harmful mutation
· sequence is deleted

Diploid
· organism with two copies of each type of chromosome in nucleus
· 2n; one from father and one from mother

Directional selection
· Type of natural selection
· Favors one extreme phenotype (appearance) over the average or other extreme
· One trait will be gone because of the shift (i.e. if the birds only mate with long tail as opposed to short tail.. short tail will disappear)

Disruptive selection
· Selecting against the middle
· Extreme phenotypes survive rather than middle
· Selection with multiple loci traits (have multiple alleles)

Dominant allele
· The allele expressed when more than one present
· Dominant vs Recessive



Ecological isolation
· Species that live in the same geographic  regions occupy different habitats
· Form of reproductive isolation

Ecological species
· If occupy same niche, use same resources, and have evolved to meet enviro they live in, then considered same specie
· Can interbreed
· Isolating mechanism 

Female choice
· Dragon fly can spit out sperm
· Males compete against each other to be chosen by female
· No random mating – sexual selection (on males)

Fitness ….
· .
· .
· .

Fixation
· Effect of selection; extreme selection
· One dominates, one disappear therefore extreme selection
· Loses genetic variation (destroys genetic variability)
· Classic example of antibiotic resistance
· Due to this only 5 potatoes around the world
· Consequence uniform population

Founder effect
· Genetic drift
· 600 ppl move to area multiply to 300 000
· Genetic disease prevalent to one area
· Only has fraction of the  genetic diversity from original

Frame Shift mutation
· Mutation
· Point
· An insertion of new; frames shift…

Gametic isolation
· May prevent fertilization
· Incompatibility between sperm and egg
· Egg membrane can detect sperm from it own species
· Reproductive isolation



Gene duplication
· An extra copy of gene
· Mutation
· Key mechanism in evolution
· Once duplicated, identical gene undergo changes and diverge to create two different genes

Gene flow
· Transfer of genes from one population to the other through movement of individuals or their gametes 
· Throw in more genes; obviously change
· Solution to genetic drift (mixing)
· Two population – connect to e/other variability will go up

Gene pool
· Sum of all alleles at all gene loci in all individuals of a population

Genetic Drift
· If this happens H-W principle does not work
· Reduces genetic variability 
· Random fluctuation in allele frequencies as a result of chance events 

Genetic equilibrium
· Point at which allele frequency nor genotype frequency change in succeeding generations
· Genetic drift can break this
· Not evolving (assumption)

Genotype frequencies
· Percentage of individuals in a population possessing a particular genotype

Habitat isolation
· Type of reproductive isolation
· Prezygotic
· May live same area, but live/reproduce in different habitats (lions day, cheetash night)

Haploid
· Organism with one copy of each type of chromosome in nuclei
· Sperm egg haploid (n)
· 23 chromosome 

Hardy – Weinberg principle
· Modified the punnet square came up with p^2 + 2pq + q^2 = 1
· To find frequencies
· If H-W is applied than no microevolution (because it only works in perfect scenarios)
· Has to meet assumptions (no natural selection, no mutations, no genetic drift etc)




Heterozygote Advantage
· Sickle cell anemia and malaria
· If hetro and sickle = small amount of sickle cell (so still you can get some oxygen, because you have half normal blood cells) malaria invades sickle cell and normal, but the sickle ones get destroyed so your body can fight! (whereas in normal cant)

Heterozygous
· Genotype, one recessive on dominant
· We select against, but remains
· Phenotype, dominant allele shows
Homozygous
· Genotype, both of the same (either recessive or dominant)
· Phenotype, only one shows because only one allele
· Both allele same

Hybrid breakdown
· Post zygotic reproductive isolation
· Hybrids are able to reproduce
· But offspring have reduced fertility

Hybrid sterility
· Post zygotic reproductive isolation
· Hybrid offspring cannot from functional gametes
· Hybrid baby cannot reproduce

Hybrid viability
· Low probability to survive until reproductive age
· Post zygotic reproductive isolation

Hybrid zone
· Geographic area where hybrid offspring of two divergent populations are common
· Two interbreeding species meet and make babies

Hybridization
· Two species interbreed
· Make fertile offspring

Interbreeding
· Breed with different species
· Make hybrids






Male Competition
· One of the hardy wienberg assumptions (that no sexual selection is happening)
· Male competition example of sexual selection
· Combat – males fight, win = get all females
· Sperm competition – find female, get hold of her, remove other males sperm from her, insert own, and keep her locked for a while so the sperm stays
· Infanticide – dominant male (the one that beat other male) goes and kills all the baby lions from the old dominant male, so make sure that all the young will be his own

Mechanical isolation
· Prezygotic isolation type of reproductive isolation
· Imperfect structure so sperm and egg can’t meet
· Common in plants

Microevolution
· Happens when h-w principle is not met
· Frequency of allele in population changes
· Due to mutations and recombination
· If genetic drift takes place, sexual selection etc

Migration
· Predictable seasonal movement of animals from normal area to different area, but they do return

Missense mutation
· Point mutation
· Changed one nucleotide into a codon, which resulted in a completely different amino acid to the protein.

Morphospecies
· All individuals of specie share measurable traits that distinguish them from individuals of other species

Mutation
· Point or chromosomal
· Missense non sense
· Error in DNA sequence

Natural selection
· Alleles that increase survival and ability to reproduce become more common in next generation
· Charles Darwin
· Nonrandom process

Neutral mutation
· Point mutation
· Not harmful, go un  noticed
· Changes one amino to another codon of the same amino acid.
Non random mating
· Mating that has not occurred to due change
· Human interference
· Microevolution 

Nonsense mutation
· Point mutation
· Adds a STOP codon
· Shortens protein

Null hypothesis 
· What would have been seen if hypothesis tested was proven wrong

Parapatric speciation
· Speciation between populations with adjacent geographic distributions
· Along time species = sister species

Phenotype
· Genetic make up
· Outward appearance

Phylogenetic species
· Smallest set of organism that share an ancestor that can be distinguished from other such sets

Point mutation
· Replacement of single base nucleotide with another nucleotide
· Deletion, missense etc

Polyploidy
· Condition of having one or more extra copies of the entire haploid complement of chromosomes
· Chromosomal mutation
· For animals its deadly
· Some screws up in meiosis, very last step doesn’t happen
· Extremely common in plants – plant diversity 

Population 
· All individuals of a single species that live together in the same place and time

Population genetics
· Branch of science that studies the frequency and variation in genes among populations of individuals. 
· Microevolution
· H-w principle 



Postzygotic
· Reproductive isolation
· Hybrid in viability
· Hybrid sterility
· Hybrid breakdown

Prezygotic isolation mechanisms
· Reproductive isolation
· Habitat
· Temporal
· Behavioral
· Mechanical
· Gametic

Recessive allele
· Masked my dominant allele

Reinforcement
· Enhancement of reproductive isolation that had begun to develop while populations were geographically separated

Reproductive isolation
· Prezygotic and postzygotic
· Biological characteristic that prevent s gene pool of two species from mixing 

Ring species
· Two populations don’t interbreed
· Living in same region and living within ring of species that do interbreed

Sexual dimorphism 
· Differences in size or appearance of male of females
· Male peacock brighter to attract females
· Non random mating
· H-W (doesn’t work)

Sexual selection
· Male competition 
· Non random mating
· Female choice
· Male combat
· H-W (doesn’t work)

Sickle Cell Anemia
· Genetic disorder caused by lack of Oxygen
· Heterozygous advantage
· Red blood cells

Silent mutation
· Point mutation
· Same as neutral

Speciation 
· Process of species formation
· New species course of evolution

Sperm competition
· Male competition
· Get rid of old sperm and put in own sperm

Stabilizing selection
· Type of natural selection individuals expressing intermediate phenotypes survive
· Middle wins
· Favors average

Subspecies
· Taxonomic subdivision of a species
· Not to distinct from species

Sympatric speciation 
· Occurs without the geographic isolation of populations
· Two daughter from one parent
· Allows genetic drift and mutations

Temporal isolation
· Reproductive isolation
· Pre zygotic
· Seasonal
· Fall and winter breeding… red forgs only reproduce in winter, green only in summer therefore cant mix

Tetraploid 
· Four times more chromosome (4n)
· Polyploidy
· Deadly for humans, in plants awesome

Triploid
· Three times chromosome (3n)
· Polyploidy
· Deadly for humans, awesome for plants

Vicariance
· Fragmentation of a continuous geographic distribution by non biological factors
· Allopatric
· Separation of organism due to geographic factor (water in the middle; can’t have sex)
