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foundation

A4 Parsimony methods have been around for about 30 yrs
> origina”g devclopecl for morpho]ogica| data (for which itis
very robust)
> guiding Principals:
* the tree cxPlaine& bg the smallest number of nucleotide
changes is best
* the less we need to know about the evolutionarg process

to the more COI’]ﬁdCﬂCC we can have inour COﬂCIUSiOF’IS

assumptions, difficulties

+ no backward or Para”el sub’s and large n- otherwise, incorrect
toPologg chosen

* assumes no rate variation among Iineages - otherwise, incorrect
toPology evenwhen nis very [argc

+ when 2 branches have more subs than other branches in an alignment,
theg tend to bejoined ~ Iong—branch attraction (”Fe[senstein zone”)

* very difficult to accurate[g estimate branch |engths - afundamental aim
in Phglogenetics

* no clear statistical framework to compare trees and test hyPotheses -

no way to comPute means and variances of substitution estimates

stren g’chs

* clear Philosophical framework

« when clivergence is low (d<0‘1)) rate of
substitution is constant, and nis large,
Parsimon9 Is very good in obtaining the
true toPologg

* very useful for other tgpcs of molecular

data (inclel events, gene orcler, etc)




method

* anucleotide site is informative onlg when there are at least 2
different kinds of nucleotides at the site, each of whichis
rePresentc& in at least 2 of the sequences under stuclg

- 1Cor eac]ﬂ tree, we calculate (and sum) the minimum number oF
sub’s at each informative site

* the tree(s) with the fewest sub’s is the maximum Parsimong
tree

* inthe MP tree, informative sites that support the internal
branches are sgnapomorphics, all others are homoplasics

» the total number of substitutions (informative and

unimcormative) in a tree is the tree length

Seq

\Site
1 A A G A G T T C A
2 A G C C G T T C T
b A G A T A T C C A
+ A G A G A T C C T

There are ) Possible trees (unrooted) , on|9

sites 5, 7, 9 are in formative

some terms

invariable site: all seq’s have same character
variable site: at least one seq has a different character

singleton site: variable, but only in one se
2 ) Y q

¢ ¢ ¢ 0

Parsimon9~imcormativc site: at least 2 different nucleotides, each

rePresented inatleast 2 sequences

. homoplasg: informative sites that are inconsistent with the best
tree

* tree length: sum of the minimum number of substitutions for all

sites for each toPo!ogg (mag include singlcton sites)

* MP tree: the tree (s) with the smallest tree score

- wcigl’wted MP: some substitutions (e.g‘, transversions) are assumed

to occur at a different rate




