Dr. Nedwidek Lessons beginning 5/28/2013
Evolution Concept Frameworks

Aim: What is the mechanism for speciation on Earth?

Geologic timeline for life:

Notes on origin of early life, Miller/Urey, stromatolites…add as you go, people.

2.5bya=2500mya: Precambrian

Atmospheric oxygen accumulates from photosynthetic cyanobacteria

1.8bya=eukaryotic origins

1.7bya=eukaryotic fossils seen

1bya=multicellular organisms

650mya=oldest animal fossils

500mya=plants and symbiotic fungi colonize land: Paleozoic

250 mya=dinos present: Mesozoic: Triassic/Jurassic/Cretaceous

200mya=mammals emerge

65mya=dinos extinct (Cretaceous): Mesozoic

100000ya=Homo sapiens emerges

Go here for clarification: http://www.ecotao.com/holism/bp.htm

Early theories: know scientists and ideas:
Hutton and Lyell 
Lamarck (1801)
DeVries (1901)
Weismann (1800’s)
Darwin (1850): adaptation and selection are mechanisms for speciation

Darwin and Wallace (1850’s): 

Descent with modification

Natural selection

Origin of species published 1859

Evolution is a function of natural selection. resulting from expressed genes interacting with environment.

Eldgredge and Gould (1975)

Evidence

Homology

Vestiges

Embryonic development

Macromolecules

Fossil record

Aim: What are the genetic requirements for species stability and variation?

Recall that Hardy-Weinberg Equilibrium is described by the equation representing allele frequencies for allele p and allele q:  p2 + 2pq + q2 = 1.

Conditions required for Hardy Weinberg equilibrium:

--no net mutations or allele frequency changes

--no individual enter/immigrate or leave/emigrate from population

--population is infinitely large; small populations can bottleneck

--individuals mate at random

--selection does not occur (b/c selection perturbs the equilibrium)

Disruption of Hardy-Weinberg equilibrium occurs when:

--mutation

--migration

--genetic drift/adaptive radiation

--natural selection (stabilizing, directional/1 extreme, disruptive/2 extremes, sexual prefs)

Hardy-Weinberg equilibrium can only hold (sort of) in cases where there is heterozygote advantage, such as sickle cell

Species emerge due to:

--Morphological (Biological) differences and speciation

--geographical isolation (physical barriers)

--reproductive isolation (breeding barriers)

--punctuated  equilibrium/non-gradual spurts (modern concept that disagrees w/gradual)

Molecular evolution and cladograms

Cladistics uses certain features of organisms to establish evolutionary relationships

AA p 351 and towle 346: cladograms are not on exam

remember KPCOFGS (kingdom, phylum, class, order, family, genus, species)

molecular evidence/ basic structural similarities

--biochem and genetics are similar

--DNA and RNA are similar going way back

--all life uses same amino acids/universal code

--organisms have similarities at level of protein (ie humans and mice)

--proteins evolve to do similar functions with subunits

