Exercises Using COMPONENT Lite

(These exercises are from the NERC/Glasgow Taxonomy Course 1997,
and are © 1997, Roderic Page).

Exercise 1

On your machine you have afile Passerines (DNA ver sus mor phology) which contains two trees for
agroup of passerine birds, one based on morphological data, one based on DNA hybridisation
(Sheldon and Bledsoe, 1993). We will use these trees to explore strict and semi-strict consensus
methods.

morphology DNA_hybridization
Oscines Oscines
Acanthisitta Acanthisitta
Furnarii Furnarii
Tyranni Tyranni
P. brachyura Pitta guajana
Pitta guajana P. versicolor
P. versicolor P. brachyura
Calyptomena Cymbirhyncht
Cymbirhynchus Eurylaimus
Eurylaimus Calyptomena

Todo:

Use the Consensus command to compute a strict consensus tree for the two trees. When you chose the
Consensus command COMPONENT will display this dialog box:
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Check both the Strict and the Show Cluster Frequencies check boxes. Y ou should see something
like this in the output window:
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The strict consensus tree comprises only those groups that are present in all the trees.
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Q Find the clustersthat are present in only one of the two trees. For each cluster unique to one
tree, determine whether thereisa cluster in the other treethat contradictsit.

Trees can differ because they are in conflict about relationships among taxa, or they can differ in
degree of resolution, or both. If one data sets resolves a group that another data set fails to resolve, but
does not contradict, then perhaps this is not genuine conflict.

Q Which clustersin the two trees genuinely conflict?

Todo:

Now, compute a semi-strict consensus tree for the two trees. be sure to check the Show Compatibility
Matrix option. For each pair of clusters this matrix contains a“ @ if the pair is mutually compatible,
and a‘.’ if the two clusters contradict each other. At the bottom of the matrix is aline which tells you
for each whether that cluster is contradicted by any other cluster.

Compatibility matrix for clusters
® indicotes compatible clusters
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i# indicates uncontradicted clusters:

Q How does the semi-strict consensustree compar e with the strict consensus tree? Can you
explain why they differ?

Q Treescan differ not only in grouping and resolution, but also in how they arerooted. From
the last analysis, why do the two trees disagr ee about the relationships of the Oscines and
Acanthisitta? (Hint: look at the trees both rooted and unrooted).

Q So, do thetwo trees disagree about bird relationships?
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Exercise 2

In many cases different trees will contain conflicting groups. Rather than simply keep those that occur
in all trees (strict), or are uncontradicted by any group (semi-strict), we may ask “what are the
groups most commonly agreed upon?’ One way of answering thisisto construct amajority-rule
consensus tree, which contains only the groups occurring in amgjority (i.e., more than one half of the
trees).

As an example the file Nelson (1979) contains five trees used by Nelson (1979) to illustrate his
consensus method. (As an aside, the method described by Nelson himself, and the “Nelson consensus
tree” that appears in many papers are quite different %2 some authors prefer to cal strict consensus
trees “Nelson trees.” Indeed, the nelsen command in Hennig86 produces strict consensus trees. Y ou
have been warned!)

The five trees are shown below:
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Todo:

Compurte strict and semi-strict consensus trees for these trees. When you do, display the cluster table
aswell.

Q Arethereany uncontradicted clusters among these five trees?
Todo:

Now, construct a majority-rule consensus tree.

Q “Any two clustersthat occur in more than one half of a set of trees must be mutually
compatible” Why isthistrue? (Don't spend too much time on thig!).
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Exercise 3

In choosing a consensus measure we have seen that we need to decide what frequency of occurrence of
agroup we desire before including a group into atree; strict consensus requires that the group appear
in every tree, other methods may be less strict. Another decision to consider is what kind of
information we are looking for in our trees. So far we have restricted our attention to clusters ¥
monophyletic groups. However, is that the only information present in atree?

Todo:

Consider the two trees in the file Adams consensus example:
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Compute a strict consensus tree for these two trees.

Q What doesthe strict consensustreelook like? Do you think it reflects the actual similarity
between these two trees?

Todo:

Now, compute an Adams consensus tree for these two trees. Draw it below:
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Q How does this consensusrelate to the two original trees? Why aretaxa a and j basal on the
tree?

Q When do you think Adams consensus might be useful ?

Exercise 4

Now we turn to comparing trees. There are arange of tree comparison measures designed to quantify
the similarity between two or more trees. This exercise will introduce you to some of these measures.
Subsequent exercises will apply these measures to specific problems.

morphology DNA_hybridization
Oscines Oscines
Acanthisitta Acanthisitta
Furnarii Furnarii
Tyranni Tyranni
P. brachyura Pitta guajana
Pitta guajana P. versicolor
P. versicolor P. brachyura
Calyptomena Cymbirhyncht
Cymbirhynchus Eurylaimus
Eurylaimus Calyptomena

We will return to the example we used to illustrate consensus methods (i.e., the file Passerines (DNA
ver sus mor phology)). Given these two trees for the same group of birds we can use a variety of
methods to quantify their similarity.
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Todo:

From the Trees menu choose the Compare Tree With command. Y ou will see adiaog box like this:

Compare Tree With

Compare tree T1_combined m

The current tree

withtree T2_combined
T3_combined
T4_combined
TS_combined
Th_combined
T7_combined
TE_combined
T9_combined
T10_combined
T11_combined
ochrome

List of other trees you can
compare the current tree with

Tree Comparison Metric

[<] Partition ilabl .
[ Path Difference Available tree comparison measures
[ Triplets
[ ouartets
[JRandomisation Test Options.. Options for randomisation test

Check to do a randomisation test
This dialog box lists the trees which you can compare. One tree is always the tree currently displayed
in the active tree window. The other tree or treesin the file are listed in the list box. Y ou can select
any of these trees (for most examples here there will be only one other tree). Below the list box are the
various methods available.

For the first exercise, compare the two trees using the Partition metric.

Q What value of this metric did you obtain? Can you work out how COMPONENT got this
result?

Q How does the value of the partition metric comparerelateto the strict consensus tree you got
for thesetreesin Exercise 1?

Todo:
Now, repeat the comparison but use the triplet and quartet measures.

Q Thetriplet and quartet measures seem to give different answers, why isthis? (Hint: think
about rooted versus unrooted trees).
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Exercise 5

A measure of tree similarity by itself doesn't tell us a great deal unless we know something about the
distribution of that measure. In other words, is avalue of 10 for the partition metric alittle or alot?

Todo:

Still using the file Passerines (DNA ver sus mor phology), repeat the tree comparisons above
(Exercise 4) but this time check the Randomisation test check box. Thistime COMPONENT will
perform a simple randomisation test to generate the expected distribution of the tree comparison
metric under the null hypothesis that the two trees being compared were drawn from arandom
distribution of trees. Y ou should see something like this:

Comparing tree "morphology” with tree "OMA_hybridization®

Partition metric = 5
Hi=stogram

1z #a

Summary statistics:
mean: 15,548
=d: 1.819
ming 12
max: 16

This histogram shows the expected distribution of the partition metric for random trees with the same
number of taxa as those you are comparing. Below this chart is a statement of the probability of
getting trees with the observed similarity due to chance alone. In this caseit is < 0.01.

Q What doesthisp value mean: areyou treessimilar or different?

Q What would a p value of 0.50 mean?

Exercise 6

The file Genes and language contains two trees for modern human populations, one based on gene
frequencies, the other based on languages (Penny et al., 1993). The question naturally arises, “how

similar are these two trees?” More precisely, one could ask whether both genetic and language data
can tell us something about our recent evolutionary past.

Q Would you expect genetic and linguistic history to be similar or different? Give some reasons
for your answer.
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PHYLIP_1 PHYLIP_2

Mbuti Nilosharan
W.Africa San

Bantu Dravidian
Nilosharan Eskimo
San Chukchi
Ethiopian Na-Dene
Lapp New Guineal
Sardinian Australian
Berber Mbuti
European W.Africa
S.W.Asia Bantu
Iranian Ethiopian
Indian Berber
Dravidian S.W.Asia
Ainu Lapp
Uralic p Uralic
Mongol _ Sardinian
Tibetean Z European
Korean — Iranian
Japanese S Indian
N.Turkic Ainu
Eskimo Korean
Chukchi Japanese
Na-Dene Mongol
N.Amerind N.Turkic
S.Amerind Tibetean
C.Amerind S.Chinese
S.Chinese N.Amerind
Indonesian S.Amerind
Malaysian C.Amerind
Filipino Mon Khmer
Mon Khmer Thai

Thai Indonesian
Polynesian Malaysian
Micronesian Filipino
Melanesian Polynesian
New Guinean Micronesian
Australian Melanesian

Todo:

Suppose our null hypothesisis that the gene and language trees are no more similar than we could
expect due to chance. We can test this using the Compare Tree With command in COMPONENT.
Select your preferred measure (or measures) and do the test.

Q Arethe gene and language trees more similar than you would expect due to chance alone?
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