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introduction

Signature genes are unique to a taxonomic clade and
are present in all daughter lineages. They can be used
for the phylogenetic characterisation of sequence
samples, including incomplete genomes and metage-
nomic samples.We have tested the reliability of signa-
ture genes as a phylogenomic tool, and implemented
the method in a web server.

| » OG1 is not a signature for clade A as it is
| | not present in daughter A1.
A B » OG2 is not a signature for clade A be-
cause it is present in clade B.
» OG3 is a signature for clade A, as it is
A1 A2 A3 present in all the daughter lineages AT,
I_|_I A2 and A3, but not in clade B.

The coverage score of a signature is itera-
tively calculated as the average of the
scores in the daughter clades. For OG3 in
clade A: ((1/1)+(2/3)+(1/2))/3 = 0.72.
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distance to root (substitutions per site)

We found 8,362 signatures for 112 prokaryotic taxa, given the COGs and NOGs in STRING
7.0 (von Mering et al.2007) and the reference phylogeny above.This tree is based on a su-
peralignment (Ciccarelli et al. 2006), nodes with bootstrap <80% were collapsed.
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cross-validation

We removed up to 30% of the species from the data
set. In the adjusted phylogeny, a removed protein
could be:

» A signature for a correct ancestor (tp)

» A signature for another clade (not an ancestor; fp)

» Not a sighature, but a signature for an ancestor in the
original phylogeny with all species (fn)

» Not a signature, nor a signature originally (tn)

sensitivity (tp/(tp+fn)) /1.5%
specificity (tn/(tn+fp)) 98.7%
precision (tp/(tp+fp)) 91.7%
accuracy (true/all) 94.1%

metagenomics data

Signature genes qualitatively find the same clades in
metagenomic samples as experiments based on phy-
logenetic markers, and provide an independent point
of view.
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a, b,and c:total numbers of signature genes found for each clade (including subclades);
d,e and f: percentages of these clades found in the original analyses using several phylo-
genetic markers (Venter et al. 2004;Tringe et al. 2005). Signatures could not be identified
for clades that were not in the reference tree, these are not shown.
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Flow chart of the Signature web server: www.cmbi.ru.nl/signature.

P Input amino acid queries (FASTA, no maximum).

P Assign queries to orthologous groups (COG, KOG, NOG).

P Assess distribution of OG in given reference phylogeny, check signature definition.

P Calculate significance score (observed/expected ratio) and generate an insightful

image of the tree of life, highlighting clades with signature genes in green and red.

Results based on 1,956 sequences in Ferroplasma scaffolds (Tyson et al. 2004), 974

unique OG assigned, 196 signature OGs (took <10 hours).



