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C. 26 Tracing Phylogeny

Phylogeny - The evolutionary history of a species or group of related species.  

Phylogenetic trees – diagrams tracing purposed evolutionary relationships.

Systematics – the study of biodiversity in an evolutionary context connects classification to phylogeny.

Taxonomy – the identification and classification of species.

Domain (3: Bacteria, Archaea, and Eukarya)

Kingdom

Phylum (Phyla plural)

Class

Order

Family

Genus (Genera plural)

Species

Binomial nomenclature – 2-part Latin name for species.

Taxon (taxa plural) – any of these specific groups.

Monophyletic – An ancestral species and all of its descendant species = a clade.

Paraphyletic – Ancestor with some but not all of its descendants.

Polyphyletic – Lacks the common ancestor that would unite the clade.
Homology – similarity due to shared ancestry.

Analogy – similarity due to convergent evolution.

Convergent evolution – similarities due to similar ecological roles. Ex. Wings of a bird and wings of a butterfly 
More complex structures are thought to be less likely to have evolved independently.

Parsimony – simple is best, if it fits the facts; used to construct phylogenetic trees in the way that would make the smallest number of evolutionary changes.

Molecular biology:

Proteins:

Cytochrome c used most.  Found in mitochondria of all aerobes (except bacteria).  Amino acid sequencing only represents a fraction of the total molecular information.  In humans, it would reveal 2% of the genome.

DNA:

DNA-DNA hybridization – measure H bonding between single-stranded DNA from 2 species.

DNA restriction maps – DNA cut with restriction enzymes then separated by electrophoresis for comparisons.

Mitochondrial DNA used instead of nuclear DNA at times because it has smaller strands and mutates about 10 times faster, making it easier to sort out relationships between close relatives.  Ex. Used to study Native American tribes.  Results agreed with language studies.

DNA sequence analysis – Used most and most precise. Uses actual nucleotide sequences in comparison with aid of PCR and computers.

Molecular clocks – evolutionary timing method based on observations that at least some regions of the genome evolve at a constant rate.  Still in debate.

Cladograms – diagrams of only monophyletic taxa; based only on homologies; represents the chronological sequence of branching.
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