












fitting model was chosen for maximum likelihood recon-
struction using Phyml 3, four rate categories and
estimated gamma distribution shape parameter. Note
that, for computational reasons, the evolutionary model
selection step was not applied to clusters > 500 orthologs.
In addition, we switched to Clustal Omega (66) for align-
ments in clusters > 1000 sequences. The multiple sequence
alignments can be either viewed using the Jalview (67)
applet or downloaded aligned or as raw unaligned fasta
files. Visualization of the precomputed phylogenetic trees
is also provided via iTOL (68) and can be viewed with the
assigned PFAM (47) and SMART (46) domains.

ACCESS OPTIONS

The features of the previous version of eggNOG, both with
regard to interactive Web site and bulk download
capacities, were retained in version 4 (Figure 3). These
include a web interface for querying the eggNOG
orthologous groups via group name, protein and gene
name, as well as via protein sequence. In addition to this,
all data are available via the Download page in a flat file
format as well as in the standard OrthoXML format (69).
This includes all protein sequences and orthologous groups
of all taxonomic ranks, most multiple sequence alignments
and phylogenetic trees as well as the functional annotation
of 74% of the orthologous groups. All data are available
under the Creative Commons Attribution 3.0 License at
http://eggnog.embl.de.

CONCLUSION AND PERSPECTIVES

Providing quality orthologous groups is an arduous but
necessary task essential for gene annotation and evolu-
tionary analysis. With eggNOGv4 we provide an update
to one of the most extensive resources of orthologous
groups, now available with 2031 genomes, as well as an

additional 1655 adherent genomes. Building on previous
versions we have continued to expand the taxonomic
spectrum, especially in the prokaryotic branch where we
can expect coverage of novel or underpopulated phyla of
unculturable bacteria to surge within the coming years
(70). We also had an increase in the manually identified
taxonomic ranges of interest. One hundred seven different
taxonomic levels with orthologous groups are available,
representing families derived from single genes in the LCA
of each of the taxonomic groups. Providing additional
insight into the relationship between orthologous groups
and the addition of marker genes for phylogenetic
analyses, we have extended the functionality of eggNOG
to assist novel types of biological assessment (for example,
in screens for horizontal evolution or for characterization
of microbiome composition from short reads). In the
future we endeavor to continue to refine and improve
the quality of the eggNOG orthologous groups and func-
tional annotation introducing complementary features to
appeal to a broader community, while retaining the
current capacities, namely comprehensive coverage of
species, functional characterization of orthologous
groups and robust reliable orthology inference.

SUPPLEMENTARY DATA

Supplementary Data are available at NAR Online.
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