tree types (from last week)

Dista nce metljocls ‘For tree - Phenogram: branc]ﬂing cliagram that links entities bg
estimates of overall similaritg (usua”g based on cluster
construction & evaluation analysis)

) cladogram: clepicts historical branching relationshi[:)s
MEF: 20 SCPt 2005 among entities; branch lcngths are arbitrarg ~ onlg

orderis sigr\hqcant

- Phglogram: c]epicts historical branching re!ationships
among entities; branches are Proportional to the

amount oxC imcerred character change

Problems with distance methods UPGMA
for Phglogenetics

* PAUP command: “begin paup; upgma; end;”
> lOSt imcormation: when ﬂUCICOtiCJC sites > "unweightecl Pair—group method using arithmetic averages” ~

are converted into a distance matrix, we Sneath & Sokal (1972

can’t trace the evolution OF inclividual R ;:rcatcs a ultrFamctrlc Phenogram: represents P]’ICﬂCtIC 51mllarlt3
, , ora group of species

sites of classes of sites on the tree Perep

+ when rates of gene substitution is constant, it is Fairlg goocl at

> branch lengtl’ls are COﬂCCPtU8”9 diﬂi’cult making reconstructinga Phglogeng (when distances are
to interPrc’c: if atree has a length of 351.5 ultrametric, it’s Per‘cec")

substitutions, what’s «hal](: O]C a subst?” R easily, Iogicany rooted, but not always in the correct spot...




given a distance matrix:

Taxon | 1 2 3 4
2 | dp
5 Clﬁ Cl25
+ | dig | dog d54~
5 i | dos | dss | das

where di' is the distance from taxon i to taxonj,

comPutcd- using an aPProPriatc distance correction

and CI]Z is the smallest distance in the matrix

Tree:

— 1

— 2

given a distance matrix:

Tree:

Taxon u=(1+2) 3 4
3 dus
+ du‘l— d5+
5 dis dis | dis

where du/ is the distance from clade (1+2) to taxon J,

and Auﬁ is the smallest distance in the matrix

given a distance matrix:

Taxon | v=(1+2+43) 4
+ C]v‘i'
2 s dys

where dv’ is the distance from clade (1+2+4%) to taxon j,

and é\/‘% is the smallest distance in the matrix

Tree:

given a distance matrix:

the last taxon is added and the root is

PIaCCCl

branch lengtl'] are equa[ within a claclc,

such that C[uk = <d]l< + dzk)/z, where kis

another taxon (3, 4, or 5)

(rs), for all values o{:_ij where r & s are the

for any2 clusters (A & B), dAb =3 dij/

numbers of taxa in clusters A & B,

resPectivelg, and Cli' is the distance btween

taxoniin cluster A and taxonj in cluster B

Tree:

NN




neighborjoining (NJ)

* PAUP: “begin paup; rj; cncl;”

. Clesignecl to be an efficient aPProximation of the
minimum evolution and maximum likelihood methods of
ﬁncling the tree with the least amount of evolution
clﬂange

. neighbors: taxa connected bﬂ a single node in an
unrooted tree

> begins with a star tree (no neighbors) - notice similaritg
to exhaustive search, which starts with a core tree and

SUCCCSSiVC!g aclc]s taxa:

NJ:

+ finds an additive tree; if distances are Pemcectlg additive, it
finds the true tree

- basica“g, we take shortcuts to find a tree that minimizes
the sum of all branch lcngths, S= Ebi, where bi is the

length of branchi

* we begin with a star tree and at each step find the
neighbors that, whenjoine&, causes the ]argest reduction
inS

+ we are finished when all taxa arejoinecl ina single unrooted

tree

o forthe star tree, 5= 3 L, the sum of all branch
lengths to the central node (X)
* forthe tree in which 1 and 2 are joined as neighbors:
o S5 = [@QT-R-R,) /2(m-2)] + [dlz/z], where T is zdr,
R,is zd“ (ori=m), and R, is Zdzi (or i=m)

o the Sﬂ can be comPu’ced for any tree replacingl,z with ij’

« branch length from a new node A to newlg

joined taxa ij’:
o ba=11/2(m-2)] /[(m—Z}dﬁ +R. - Rj]

ob A" [1/2(m-2)1 /[(m~2}dij R+ le

« distance from A to any other taxon k:

d .=y +dy -d)/2
A ik jl( ji

Ak




Taxon| A B C D ) A
4_
B
A © 1+ C
B | 7| o = D
NJ
C 21 12 (@] é
N B
D 27 18 4 e} ‘
2.8%3 C
5 D
10.8%3 A
UPGMA

Minimum evolution:

* when an unbiased distance estimator is used, the value of 5
is smallest for the true tree irrespective of the number of
sequences used (m)

* whenmis relativelg small, the the ME tree is genera”y
identical or close to the NJ tree - one strategy to find the
ME tree is to start with the NJ tree and do some local
rearrangements (a heuristic ME search)

- alternatively, we can look at every tree and compare Pairs of
trees, testing the hgpothesis D=SB~S N for a statistical test,

we need to know the exPected error

Least~5quares (LS) fit

+ LS measures the sum of the difference between:
] Pairwise distances
+ tree distances for Pairs (sum of branch lengths
between a Pair of sequences; Patristic
distances)
» this difference indicates the qualit9 of a gjven
topologg
» the toPologies are examined and the one(s) with the

best LS scores are chosen




