AP Bio Evolution Study Guide (Ch 21-26)

Chapter 21: Genomes and Evolution

· Bioinformatics (BLAST lab)

· Human Genome Project

· Proteomics

· Pseudogene

· Repetitive DNA
· Gene duplication (and mutation)
· Transposon vs Retrotransposon (copy and paste vs cut and paste)

· Short tandem repeats
· Horizontal transfer- transformation, transduction, conjugation
· Multigene families

· Exon duplication and shuffling

· Evo-devo and Homeobox genes
Chapter 22: Descent with Modification

( Know the basic ideas that predated the ideas of Darwin

· Natural Theology

· Aristotle

· Lamarck (and Lyell)
· Linnaeus

( Lamarck

· Theory of Use and Disuse

· Theory of Acquired Characteristics

( Darwin

· Voyage of the Beagle (How did this lead to his ideas regarding evolution?)

· Adaptations (What are they?  How are they involved in evolution?  How do they come about in a species?)

· Descent with Modification (modify preexisting structures)

· Natural Selection (Interaction of individuals/traits with environment).  Know some examples (ex: finch beaks, moths, etc.)
· Conditions necessary for natural selection

(  Evidence for Evolution

· Be able to explain how each type of evidence contributes to proving the theory of evolution.

· Biogeography

· Fossil Record

· Comparative Anatomy

· Comparative Embryology

· Molecular Biology

Which type of evidence provides the strongest support for evolution?
Chapter 23:  Evolution of Populations

In general, you should understand how evolution is operating on the population level.  The individual organisms carry the genes that natural selection acts upon, but it is the genes of the population (gene pools) that evolve.

· Hardy-Weinberg Equilibrium. Equations (p2 + 2pq + q2 =1 and p + q = 1)
· Know conditions necessary for H-W Equilibrium

· Be able to interpret graphs (refer to Allele A1 Lab)
· Go over Practice Problems WS. 

· Exp: Red plant color is dominant in a particular species of wildflower.  In a wild population, 250 of the 5000 individual plants have white flowers.

From this type of question, you should be able to calculate the phenotypic and genotypic frequencies.

· Frequency of heterozygotes

· Frequency of homozygous dominant/recessive

· Frequency of dominant allele

· Frequency of recessive allele

· Microevolution

· Genetic Drift (founder effect, bottleneck effect)

· Gene Flow

· Mutation

· Nonrandom Mating

· Natural Selection

· Variations

· How do variations come about in a population?

· Why is variation essential to natural selection to occur?

· How does variation lead to increased evolutionary fitness of a population?

· Evolutionary Fitness

· How is the evolutionary fitness of an individual or a species evaluated?

(  How do the various types of selection (stabilizing, directional, diversifying) affect the makeup of a population of organisms?  

(Homologous vs Analogous

· Vestigial structures
Chapter 24:  Origin of Species

· Be familiar with the major definitions of a species (especially know how the biological species concept was inaccurate and extrapolated on by the evolutionary species concept)
· Be able to explain the prezygotic and postzygotic barriers that can lead to speciation.

· Be able to explain how allopatric speciation (ie., geographic isolation) can lead to a new species.  

· Be able to explain the idea of adaptive radiation.  (ex. chain islands)

· Be able to explain how sympatric speciation leads to a new species.
· Polyploidy

· Be able to distinguish between evolutionary convergence and divergence

· Be able to explain how the theory of punctuated equilibrium explains evolution.  What contrasts this idea?
· What is coevolution? Give an example

Chapter 25:  History of Life on Earth
· Fossils

· Relative Dating vs. Absolute Dating (*radiometric dating)
· Know various types of fossilization.

· Oparin/Haldane; Miller/Urey

· Protobiont (protocell)
· Stromatolites

· Endosymbiosis

· Be able to explain how continental drift has contributed to the evolution of living organisms.

· Relate: Mass extinctions and adaptive radiation

· Evo-devo: Heterochrony (change in rate or timing of development). Ex: paedomorphosis Evo-devo: Homeotic Box genes (Hox)- master regulatory genes

· Stickleback

Chapter 26: Phylogeny
· Phylogeny and Trees
· Generally, know how phylogeny includes the ideas of evolutionary change and common ancestry to group (classify) living organisms together.

· Also, understand how outgroups are used in studies to establish evolutionary relationships

· Cladistics- root; nodes; monophyletic (clade); paraphyletic; polyphyletic; ancestral character; derived character; outgroup; parsimony 
· Be able to read and interpret a cladogram

· Be able to construct a tree, given a set of data

· Molecular clock

· Taxonomy (binomial nomenclature) not on this test. BUT, please remind me to give you a “basic” chart!
