Bioinformetics — Lecture Notes

Announcements

Class 16 — March 19, 2002 -
A. Phylogenetic Trees
a) ultramerictrees

Last time we discussed the unweighted paired group method with arithmetic
mean (UPGMA). Ancther smilar method is the weighted paired group method
with arithmetic mean (WPGMA). The only difference between these two
methods is to weight the clusters by their sizes. Note the differences between
sep d) in agorithms 4.1 and 4.2.

Example— Figure 4.3 and Table 4.1
Note — these satisfy the 3-point condition (ultrametric)

Figure 4.4 — Output of UPGMA
b) additive metric

Example— Figures 4.5 and 4.6
Note — these satisfy the four point conditions (additive metric)

Y ou cannot use UPGMA (or WPGMA) to find the clustering for this type of data
Y ou can use the Farris Transformed Distance Method given in Theorem 4.5,
which yidds the transformed distance matrix given in Fig 4.8.

Example — Compare the incorrect (Fig 4.7) and correctly clustered (Fig 4.9) trees.

Note — If we do not know the ancestor we can improvise by using the external
reference or outgroup a in place of the ancestor. The outgroup is the taxon with
the farthest average distance from al other taxa

In order for these methods to work, we must have the correct tree topology. This
can be found by using various different gpproaches, namely, parsmony
(minimize the number of subgtitutions), tree distance (dign trees instead of
sequences Smilar to sequence dignment distance), neighbor joining, and
maximum likelihood methods (which we mentioned earlier).

For determining tree distance, there are methods that are easier than dignment.
One such method involved computing the root mean square deviation (RMSD)
between two trees.
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An dternaive method involved datistical measures of deviation between two
trees (See work of Fitch Margoliash and Farris for details). These methods are
typicaly used if the true phylogenetic tree is known and we want to compute the
distance of a calculated tree from thistrue tree.

C) edimaing branch lengths

All the previous methods distance methods used assumed a constant rate of
evolutionary change. |If therate of evolutionary change is not congant (which it
probably is not), this introduces alarge amount of stochastic error into the
distance measurements. In thisingance, UPGMA works wdll in giving the best
gpproximation to tree topology.

To consder amodd in which there is not a congtant rate of evolution we turn to
the work of Fitch and Margoliash who devel oped a methods for estimating branch
lengths under this new mode (Algorithm 4.3)

B. Maximum Likelihood methods for phylogenetic trees



