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introduction Methods

+ Traditional distance based methods for phylogenetic tree
reconstruction use a set of values that approximate the
distance between pairs of leavg$)

* We extend this notion to an-dissimilarity map which
measures the “distance” betwaaeaves. The dissimilarity
of a set ofn leaves is given by the weight of the subtree
spanned by those leaves.

» Pachter and Speyer show that one can recoveseaf
tree from itsm-dissimilarity map provided that> 2m— 2.

Fig 1. The length of the
orange path fromtoj is the
2-distance Xij). Note that
the length of the path is also
the weight of the subtree
spanned by andj.

Similarly, the blue subtree
spans the leaves x.x; and
D;(X;...X;) is the sum of the
weights of the blue edges.

» Provide an analogue to the four-point conditionrfor
dissimilarity maps.

» Describe an algorithm for constructing a phylogenetic tree

from anm-dissimilarity map.

» Implement an Q) algorithm for constructing a tree from
3-weights.

» Bridge maximum likelihood and distance based methods
for phylogenetic tree reconstruction.

Given a seR of m+2 leaves and am-dissimilarity map, we can
identify all sub-cherries in the subtree spanne&byVe can also
determine the distance from the sub-cherry vereke rest of the
subtree. We denote this distanci, dR).
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Fig 2. A sub-tree of size

nine with four sub-cherries:

(X1Xg), (XXa), (XgXs), (XeX7)-

Thesub-cherry testan

analogue of the four-point

condition, identifies sub-
cherries in subtrees of size

m+ 2.
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The sub-cherries and singletonsafiorm our initial branches. All
internal edges of a branch are known. We canhessub-cherry
test to determine if and where a new leaf lives dmanch.

Fig 3. The red sub-cherry
edges are of known length.
The topology of T is
undetermined save that no
two singletons form a
cherry. A new leafy, either
lives on an existing branch
or intersects T. The location
of y can be determined by
the sub-cherry test.

We may also use the sub-cherry test to fuse braehehies into a
single branch. Oncen?- 1 leaves are involved, we may reduce to
three branches, at which point, T is trivial.
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Fig 4. Joining two branchesR’ is a set Fig 5. Once there are only three
of m+ 2 leaves containing,xxg, and a
representative set of the remaining
branches.

subsequent leaves must live on one of
the three branches.

branches, T must be a single vertex. All

For the casen = 3, since t

any tree contains two L
cherries, then+2 initial
subtree has exactly three
branches and T is trivial. . Y

We have exploited this . ’
symmetry to implement an 1

O(n?) algorithm for

constructing trees from 3- .
weights. J k

Fig 6. A sub-tree of five has two sub-
cherries and three branches. Since T is
trivial, we can determine the lengths of
all edges. Further, any new legfmust
live on exactly one branch.

The algorithm may be
tweaked further to obtain a
tree in Ofilog n) time.

Conclusions

» The sub-cherry algorithm igeryfast. Even for genera,
the running time is

By averaging and iterating, the sub-cherry test defines a
class of algorithms that exchange speed for accuracy.

Maximum likelihood methods determine timesubtree
weights and distance based methods determine the topology
of the tree.

» The sub-cherry algorithm constructs a super-tree by
ignoring subtree topologies in favor of subtree weights.
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Please contactvyd @math.berkeley.eduA PDF version of this poster is
available online atbttp://www.math.berkeley.edu/~levyd/disposter.pdf



