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CS 342: Bioinformatics 
Additive Phylogeny 

Small Additive Distance Phylogeny Problem: 
Given: An n x n additive distance matrix D and an unweighted Phylogenetic tree T 
Find: Branch lengths such that dr ( i, j) = D,J for all 1 $ i, j $ n. 

Spring 2020 

In this example, the Four Point Condition was used to reconstruct the branch lengths for the given 
unweighted Phylogenetic tree T. Follow through this example and make sure you understand how tog~ . ti 
the solution. Then try it yourself on the Practice Problem on Page 2. -~":IL 'D • l ruLil :-rt 

V w X y z 
V 0 10 17 16 16 
w - 0 15 14 14 
X - - 0 9 15 
y - - - 0 14 
z - - - - 0 

Find neighbors V and W. Label common parent 
A. 
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• dAY = ½(dvy + dwy - dvw) = 10 

• dAz = ½(dvz + dwz - dvw) = 10 

A X y z 
A 0 \\ \1> ,~ 
X - 0 9 15 
y - - 0 14 
z - - - 0 

Find neighbors X and Y. Label common parent B. 

• dAB = ½(dAX + dAY - dxy) = 6 

• dBz = ½(dxz +dyz -dxy) = 10 

B A z 
B 0 a l-> 
A - 0 10 
z - - 0 

Find neighbors Band Z. Label common parent C. 

• dAc = ½(dAB + dAz - dBz) = 3 

Fill in distances going backwards. 
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Practice problem. Add the appropriate weights to the given Phylogenetic tree T for the additive distance 

matrix D. T 
A B C D E 

A 0 11 10 9 15 
B - 0 3 12 18 
C - - 0 11 17 
D - - - 0 8 
E - - - - 0 
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