One of examples for comparing Character—based Method and Distance—based Method
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® \When the character is ordered, we can make phylogenetic tree using the
following method
— ordered: 0> 12> 2

Character—based method: Maximum Parsimony (MP)

1) Make distance matrix
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where X = an unplaced OTU
HTU1 = the hypothetical ancestor \—I
¥ = the first placed OTU F
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For example,
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5 3) Set HTU1 and find minimum-distanced taxa from HTU1
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4) Reconstruct character status of HTU1 and add
HTU1 in the matrix and distance table
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5) Set HTU2 and find minimum
distanced taxa again and repeat 3)~4).
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6) Now we got a tree and we may
reconstruct character evolution. There
are two different optimization method:
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terminals in the tree
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Distance—based Method: neighbor joining (NJ), UPGMA---

i B fast and easy
; : i f [1} E 1) Calculate coefficient of overall similarity whatever the method is.
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2. Calculate the similarity between each pair of taxa by means of the coefficient of overall
similarity (sp). The coefficient of overall similarity is variously defined (see Sneath
and Sokal, 1973), one of the more commonly used formulas being:
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T 2) Choose the most similar pair and link them

where  xy; = the ith character state of taxon j
Xy = the ith character state of taxon &

R; = the range of the ith character, the highest minus the lowest values

n = the number of characters A B C D
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3) Combine two taxa and named “P”.
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4) Calculate similarity between P and others
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6) Repeat 2), 3) 4).
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P = new taxon formed from j and &

= all remaining taxa

similarity coefficient between taxon j and taxon m (from

original similarity matrix)

= the number of original taxa contained in the jth taxon (by
creation of new taxa)

= as above, but for taxon k
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FIGURE 5.6 Three trees (a) inferred from a
single data set can be summarized in a single consensus
tree using either (b) strict consensus criteria or (¢c) 50%
- - - - 0
majority-riile consensus criteria.
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Three rival trees (a, b,c) and their strict (d),|semistrict(e) |an.d 50% majority
rule (f) consensus trees.
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Tree confidence
1) Bootstrapping
2) Jackknifing

3) Decay analysis

Tree confidence
(HE=Le E&9 Al2S):

2

OiZE +XIS

O =42 20| OtLict A treeli S
A2

2+2+0| cladeldl HOt2 AlZIE &= QUesE
clade QIJtE CIAGIHOF StCH AlZI&IF S

O 2 H AL,

Bootstrapgi& SH&E J|Ho =z JANEE
2dHE HAN et HEAIZ! pseudo—matrix
E =AM 0IE E46t A= 0l 2 et
Z 1% 22 cladeE @ 4dol=Al &0lot=
AOICH O] i Bt X o2 £ (2 pseudo—
matrix2 2t=0 0|2 240t 8
cladedt & Xl pseudo—matrixs & ZE %0
N 0d&3| E=2Mot=XIE LIEFH 230[CF.

Pseudo—matrix& St== gt

1042 HEO| UCHS B X 10847}
Kol 2T PRS2 E=H6H0! (H=EE

ls) =S 10012 S0l Uist HEES
20 matrixE 2t=

(b)
Position
Sequence 1 1 3 5 5 5 6
I GGGGGGG
I GGGGGGT
mn GGAAAAG
1\ GGTAAAT
A GGTAAAT
|
Bootstrap tree #1
1l
(a)
Position Position
Sequence 1 2 3 4 5 6 7 8 910 Sequence 1 2 2 4 5 5 5
1 GGGGGGATCA 1 GGGGGGG
] GGGAGTATCA ] GGGAGGG
1 GGATAGACAT —mm m GGGTAAA
v GATCATGTAT v GAACAAA
\' GTTCATATCT \ GTTCAAA
| i |
Inferred tree Bootstrap tree #2
[ b I
A
Position
) I n Sequence 3 3 3 4 6 6 7
66.6% I GGGGGGA
Consensus o I GGGATTA
bodlsliaptres v M AAATGGA
v TTTCTTG
100% v A TTTCTTA

Bootstrap tree n
Il

FI1GURE 5.7 llustration of a boostrap test for a data set that is 10 characters
long (positions are labeled 1 through 10) and five sequences (labeled 1 through 1)
deep. (1) The original data set and its most pavsimonious tree is also shown. A random
number gencrator chooses 10 times from the original 10 positions and creates the three
resampled data sets with their corvesponding trees (b). A consensus tree (c) for the thice
resampled data sets is shown with circled values indicating the fraction of bootstrapped
trees that support the clustering of sequences I and Il and sequences IV and V.
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Tree confidence
1) Bootstrapping
2) Jackknifing

3) Decay analysis
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Tree confidence
1) Bootstrapping
2) Jackknifing

Decay analysis

3) Decay analysis
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Figure 10 Overview of the calculation of the likeli-
hood of a tree. (A) Hypothetical sequence alignment.
(B) An unrooted tree for the four taxa whose sequences
appear in (A). (C) Tree after rooting at an arbitrary in-
ternal node. (D) The likelihood for a particular site is
the sum of the probabilities of ever ry possible recon-
struction of ancestral states given some model of base
substl_tutmn (E) The likelihood of the full tree is the
product of the likelihoods at each site. (F) The likeli-
hood is usually evaluated by summing the log of the

likelihoods at each site, and reported as the log likeli-
hood of the full tree.
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Long Branch Attraction
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Who can minimize long—branch

attraction?
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Figure 4 The complete parameter space for the four-
taxa, two-rates problem originally outlined by Felsen-
stein (1978a), extended to four character states (e.g.,
DNA sequence data). In this problem, two opposing pe-
ripheral branches (d and e) co-vary; their length (mea-
sured in terms of proportion of differences) is plotted
along the vertical axis. The remaining three branches
(the other two peripheral branches and the central
branch) also co-vary; their length is plotted along the
horizontal axis. Because there are only four states, the
maximum expected divergence for two sequences sepa-
rated by an infinitely long time is 0.75. The dotted line
along the diagonal represents equal rates of change
along all lineages. The four trees shown represent rela-
tive branch lengths for trees near the respective corners
of the graph. Extensive simulations have evaluated the
performance of most major methods of phylogenetic
analysis throughout this parameter space (see [Huelsen-
beck and Hillis, 1993; Huelsenbeck, 1995a; and Figure 5).
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Figure 5 Graphs of the parameter space described in
Figure 4, showing the performance of seven phyloge-
netic methods (rows) for five different sequence lengths
(columns). Performance is indicated by shading, from
black (method correct 100% of the time) to white
(method correct 0% of the time). The white lines repre-

LR LT 1% 1

sent 95%-correct contours; the black lines represent
33%-correct contours. The model for the simulation was
a Kimura two-parameter model with a 5:1 transi-
Hon:transversion ratio. See Huelsenbeck (19953) for de-
tails of the simulation and the performance of other
methods (as well as simulations under other models).



« How can we get good alignment and good phylogenetic tree?

Good

Good alignment phylogenetic
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 KTolL: Korean Tree of Life

http://www.youtube.com/watch?v=H6lrUUDboZo




