
Additional File 2: The effects
of tree-construction methods
on the VAW-UniFrac results

For all the three methods studied in this paper, UniFrac, weighted UniFrac
(W-UniFrac) and variance adjusted weighted UniFrac (VAW-UniFrac), a
phylogenetic tree of the sequences from the communities is needed. Many dif-
ferent tree construction methods are available including maximum parsimony,
distance based methods such as neighbor-joining, and maximum likelihood
trees. A natural question is how the different tree-constructing methods af-
fect the subsequent analysis? Lozupone et al.[1] studied the effects of seven
tree construction methods on UniFrac and W-UniFrac. They showed that
the results from both UniFrac and W-UniFrac are robust to different tree-
constructing methods. To investigate the effects of various tree-constructing
methods on VAW-UniFrac, we applied four different tree-constructing meth-
ods to eight 16S rRNA gene sequence data sets (the Sanger sequencing data
sets in Application 3 [2]) and used principal coordinates analysis (PCoA) [3]
to show the results. The data sets were described in the main text.

1 Methods

Tree-constructing methods

We chose four tree construction methods as examples to study their effects
on the VAW-UniFrac results. These methods include: 1) neighbor-joining, 2)
maximum parsimony, and 3) maximum likelihood [4]. The program ClustalX
2.1 [5] was used to align the sequences. The resulting trees were rooted
by the RETREE program in PHYLIP 3.69 [6] using the midpoint rooting
method. The fourth method [7] is based on BLAST assignment of the sample
sequences to the closet relatives on a known phylogenetic tree. This method
was used in the main text and it uses a given phylogeny as guide instead of
building a tree de novo.

• The neighbor-joining method was implemented using the “Neighbor-
Joining” in the NEIGHBOR program in PHYLIP 3.69, based on the
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distance matrix generated by the DNADIST program in PHYLIP 3.69
under the F84 nucleotide substitution model.

• The parsimony method was implemented using the DNAPARS pro-
gram in PHYLIP 3.69. The first tree in the resulting trees tied for
optimal score was used as a representative for the maximum parsimony
tree.

• The maximum likelihood method was implemented using the DNAML
program in PHYLIP 3.69, which uses a hidden Markov model to infer
different evolution rates at different sites.

• For the BLAST-based sequence assignment method, each sam-
ple sequence was assigned to its closest relative in a phylogeny of the
Greengenes core set [8] using BLAST’s megablast [9] as in Hamady
et al. [7]. We then used only the phylogeny of the Greengenes core
set and removed the leaves that were not involved in the comparison
when comparing two communities. The Greengenes core set and the
phylogeny were downloaded from the FastUnifrac website [7].

2 Results

After constructing phylogenic trees using the four methods, we applied UniFrac,
W-UniFrac, and VAW-UniFrac to each phylogeny to compare the 8 samples.
We then used principal coordinates analysis (PCoA) [3] to show the results.
The PCoA plots of the 8 samples using the neighbor-joining, maximum par-
simony, maximum likelihood, and the BLAST-based sequence assignment
methods are shown by Additional figures 1, 2, 3, and 4, respectively.

Additional figure 1: The PCoA plots of the 8 samples using (A)UniFrac,

(B)W-UniFrac, and (C) VAW-UniFrac based on the tree constructed by

the neighbor-joining method.
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Additional figure 2: The PCoA plots of the 8 samples using (A)UniFrac,

(B)W-UniFrac, and (C) VAW-UniFrac based on the tree constructed by

the parsimony method.
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Additional figure 3: The PCoA plots of the 8 samples using (A)UniFrac,

(B)W-UniFrac, and (C) VAW-UniFrac based on the tree constructed by

the maximum likelihood method.
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Additional figure 4: The PCoA plots of the 8 samples using (A)UniFrac,

(B)W-UniFrac, and (C) VAW-UniFrac based on the tree constructed by

the BLAST-based sequence assignment method.
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From these figures, we can see that the different tree-constructing meth-
ods indeed affect the results, but the effects are small. For the four different
tree-constructing methods, the PCoA results are generally similar.
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