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more definitions

- biFurcating tree \§>/ y
- multhcurcating tree

+ network tree

* gCﬂC treev. SPCCiCS

tree

realized v. exl:)ect trees

- exPccted tree is made using inﬁnitc@ long sequences
(or expec’cec{ number of substitutions for each
branch)

+ realized tree is made from the actual number of
substitutions

* reconstructed (or imcerrec[) tree is made From the

observe(ﬂ SCqUCﬂCCS and giVCI’] methocl

tree stats:

+ rooted trees:
+ branches=2m-2
+ exterior branches =m
~ interior branches = m-2
+ interior nodes = m-1

+ unrooted trees:
« branches = 2m-3
~ exterior branches =m
+ interior branches = m-3

« interior nodes = m-2

number of Possible toPo!ogies

+ forrooted trees

* formtaxa, # trees = [(Zm~§)l]/[2m_2(m~2) 1
* for10 taxa: 34,459,425

+ forunrooted trees

* formtaxa, # trees = [(2(m-1)-3) !]/[Zm_5 (m-»1]
+ fori0taxa: 2,027,025
- onlg one tree is the TRUE TREE




scorin g trees

« the true tree is the one that:

+ has the smallest overall distance: “Minimum Evolution”;

thetskg & Nei (199%) Proviclec] a mathematical ProoF when
unbiased estimates of evoluionarﬂ distance is used (e, the
rig]’)t modcl), irresPcctive of m

canbe explaincd by the fewest number of nucleotide

substitutions: “Maximum Parsimony”; works when there are no

backwards, Para”cl, or multiplc subst’s and nis very largc

has the higl’acst likelihood given the sequence data: “Maximum

Likelihood”; technica”g, it finds the set of branch leng‘chs that

maximize overall likelihood

scoring trees: example

- Primate data with 3 trees:

1. goocl, from NJ:
(Lemur_catta, ((((((Homo_sapicr\s,Pan),Gori”a) ,Pongo) ,Hgloba
tes),(((Macaca_fuscata,M._mulatta) M._fascicularis),M ‘_sglvan
us)),Saimiri_sciureus) ,Tarsius_sgriclﬁta)

2. poor, gibbon & chimP are swaPPecl:
(Lemur_catta, ((((((Homo_sapiens,Hg[obates) Gorilla) ,Pongo) ,
Pan),(((Macaca_fuscata,M._mulatta) M._fascicularis),M ._sglva
nus)),Saimiri_sciureus) ,Tarsius_sgrichta)

3. ridiculous:
(Hﬂlobatcs, ((((((Homo_sapiens,Lemur_catta) Gorilla) ,Pongo) ,
Macaca_fuscata),(((Pan,M._mulatta), M._fascicularis), Mi_sg|va

nus)),Saimiri_sciureus) ,Tarsius_sgrichta)
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Ad exhaustive search: cva!uate al] toPologies and identiﬁj t]ﬁc one(s) that meet t]ﬁe

oPtima]itg criterion; virtua”y imPossible with more than 12-15 sequences;
guaranteed to Find the best tree (s); start wit!’] core tree o{: 3 taxa, each adclitional
taxon is added one-at-a-time in the Position that maximizes the oPtimality
criterion

branch & bound search: used for 10-20 taxa; start with an arbitrarg initial tree
(often NJ) and compute a score; then we Procccd with exhaustive search, quitting
any avenue of trees that exceed the initial tree score; this grcat[g reduces the
number of trees cxamincd; guarantccd to find the best tree (s)

heuristic search: used when m>20 sequences; no guarantee to find the best
tree(s); start with an initial tree and rearrange it to find similar trees with better
scores; rearrangements ’chroug}w branch»swappir\g nearest neig}wbor intcrchangcs

(NNI), subree Prunir\g& rcgraFting (SPR), and tree bisection-reconnection (TBR)




search commands for PAUP:

exhaustive

* set
cri’cerion:Parsimongl&istancellike]ihood

+ AllTrees ;

A searches CVCF\Ij las’c damn POSSibIC

tree

2 obviouslﬂ, itll take PAUP a while

search commands tor PAUP:

branch~ancl~bou ﬂCl

] E)andf);

» faster than exhaustive, Practical for
m<20

search commands tor PAUP:

heuristic

« Hsearch
23 start=stepwiselNchurren’c
28 swaP:nonelNNIISPRITBR;

* Faster




