Optimality search combinations

Optimality Criteria Search Strategies
Maximum Parsimony Exhaustive Enumeration
Maximum Likelihood Star Decomposition
Minimum Evolution Stepwise Addition
Least Squares Branch-and-Bound
Branch Swapping
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Likelihood Criterion
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Exhaustive Enumeration
A\/D
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Note the pattern

Taxa Unrooted Topologies Edges
2 1 /1
{
7 ST
5 15 «— | \7
6 05 =— 9
b Ymeo
A N n T
\
)\ ’Z,n"g)‘ !
R o ~ o€

Paul O. Lewis ~ Phylogenetics, Spring 2024

formula




Why not enumerate?

Taxa Number of unrooted trees

4 3

5 15

6 105

7 945

8 10,395

9 135,135

10 2,027,025

11 34,459,425

12 654,729,075

13 13,749,310,575

14 316,234,143,225

15 7,905,853,580,625

16 213,458,046,676,875

17 6,190,283,353,629,375

18 191,898,783,962,510,625

19 6,332,659,870,762,850,625

20 221,643,095,476,699,771,875

21 8,200,794,532,637,891,559,375
@ 319,830,986,772,877,770,815,625 $.2 b ,']T
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Star decomposition .. guarmrke
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Stepwise Addition

A
B C
E D
A -2278.55324 A
E C \ B C

-2303.36753 -2279.73818

-2226.51605

-2303.36753
-1822.77292

(best)
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Branch and bound
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Treespace
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Heuristic search: NNI branch swapping
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NNI islands

A line in this graph means that an NNI
move between trees is possible SiteS

, 12345678

13 A |A|C|G|C|A|G|G|T
B |A|T|G|G|T|G|AT

Ic_>éc G/C|T|C|A|C|G|G

D |A|C|T|G|T|C|G|T

E |G|T|T|C|T|G|A|G

The (contrived) data above
produces two NNI islands
under parsimony.

, @

Circle = tree
Number = parsimony tree length
Note: 2 trees omitted for clarity
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Heuristic search: SPR branch swapping
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Heuristic search: TBR branch swappng
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Reconnection Limit
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Consensus Trees
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PAUP* commands

If you want this...

then this is the command in PAUP*

Exhaustive enumeration

alltrees

Stepwise addition

hsearch swap=none start=stepwise
addseqg=random

Star decomposition stardecomp
Neighbor-joining nj
Branch-and-bound bandb

NNI heuristic search

hsearch swap=nni

SPR heuristic search

hsearch swap=spr

TBR heuristic search

hsearch swap=tbr reconlimit=infinity

Semistrict consensus tree

contree all / strict=no semistrict

Majority-rule consensus tree

contree all / nostrict majrule percent=50

Maximum agreement subtree

agree all
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