Phylogenetic Tree: a branching diagram that represents the evolutionary history of a group of organisms.        Bio12 AP				Phylogeny and the Tree of Life		Name: ______________
Chap 26   Bozeman Phylogenetics- https://www.youtube.com/watch?v=fQwI90bkJl4   Date: ___________
pg 538-	& Cladograms 	https://www.youtube.com/watch?v=ouZ9zEkxGWg	              Block: ___

-each branch point or “clade” represents a divergence from a common evolutionary ancestor-branch lengths can be proportional to the amount of evolutionary change or to the amount of time.    
-Phylogenies are inferred from homologies body structures, genetic, biochemical, and/or early embryological similarities due to common ancestry.                                                                 
[bookmark: _GoBack]Cladograms do the same thing but with less “bells & whistles” and do not show time in proportion to clade length. 
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Molecular systematics- the discipline that uses data from DNA and other molecules to determine evolutionary relationships has transformed phylogeny!
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Principle of Maximum Parsimony
Identify the hypothesis/ tree that requires the fewest evolutionary events (molecular changes) to have occurred
 this is the most parsimonious

Principle of Maximum Likelihood
Apply probability rules to DNA changes to find a most likely tree
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Applying Parsimony to a Problem in Molecular Systematics

AAPPLICATION In considering possible phylogenies for a group of species, systematists
compare molecular data for the species. An efficient way to begin is by identifying the most
parsimonious hypothesis—the one that requires the fewest evolutionary events (molecular
changes) to have occurred.

TECHNIQUE Follow the numbered steps as we apply the principle of parsi-
mony to a hypothetical phylogenetic problem involving three closely related
bird species

=

Species | Species Il Species 111
Three phylogenetic hypotheses:
@ First, draw the three possible phylogenies for the species. (Although 1 1 m
only 3 trees are possible when ordering 3 species, the number of possi-
ble trees increases rapidly with the number of species: There are n m i
15 trees for 4 species and 34,459,425 trees for 10 species)
m i 1
site
12 3 a4
Species] | € T A T
© Tabulate the molecular data for the species. In this simplified example, e
the data represent a DNA sequence consisting of just four nucleotide Specesll € T T C
bases. Data from several outgroup species (not shown) were used to
infer the ancestral DNA sequence. Speciesll |A| G A C
Ancestdlsequence | A G T T
"
© Now focus on site 1 in the DNA sequence. In the tree on the left, a " 1 1 m
single base-change event, represented by the purple hatchmark on the
branch leading to spedes | and Il (and labeled 1/C, indicating a change 11 m u
at site 1 to nucleotide C), s sufficient to account for the site 1 data. In "
the other two trees, two base-change events are necessary. 1t ' 1
e e
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i ! 38 ! ax i
O Continuing the comparison of bases at sites 2, 3, and 4 reveals that n m I
each of the three trees requires a total of five additional base-change s e P
events (purple hatchmarks). o o R
3 4C o ac o 3a
RESULTS To identify the most parsimonious tree, we total all of the base- 1 1 "
change events noted in steps 3 and 4. We conclude that the firt tree i the
most parsimonious of the three possible phylogenies. (In a real example, B o B
many more sites would be analyzed. Hence, the trees would often differ by
more than one base-change event) o u R
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