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Abstract

The HGNC Comparison of Orthology Predictions
search tool, HCOP (http://www.gene.ucl.ac.uk/cgi-
bin/nomenclature/hcop.pl), enables users to com-
pare predicted human and mouse orthologs for a
specified gene, or set of genes, from either species
according to the ortholog assertions from the En-
sembl, HGNC, Homologene, Inparanoid, MGI and
PhIGs databases. Users can assess the reliability of
the prediction from the number of these different
sources that identify a particular orthologous pair.
HCOP provides a useful one-stop resource to sum-
marise, compare and access various sources of hu-
man and mouse orthology data.

Orthologs are genes in different species that
derive from a common ancestor without duplica-
tion, and generally share the same function. The
HUGO Gene Nomenclature Committee (HGNC)
collaborates with the Mouse Genomic Nomencla-
ture Committee in order to reduce interspecies
nomenclature confusion by assigning, where pos-
sible, the equivalent gene symbol to orthologous
human and mouse genes (e.g., PON2 in human,
Pon2 in mouse).

Establishing orthology relationships is a major
task in the post-genomic era. Various groups report
orthology information but a single tool for compar-
ison of these data to identify a consensus of the or-
thology predictions has not previously been
available. The new HGNC Comparison of Orthology
Predictions search tool, HCOP, found at http://
www.gene.ucl.ac.uk/cgi-bin/nomenclature/hcop.pl,

fulfills this role for human and mouse genes. It re-
turns orthology assertions made by Ensembl
(Hubbard et al. 2005), HGNC (Wain et al. 2004),
Homologene (Wheeler et al. 2005), Inparanoid
(Remm et al. 2001; O’’Brien et al. 2005), MGI (Eppig
et al. 2005) and PhIGs (Dehal & Boore 2005).
Documentation and help is available at http://www.
gene.ucl.ac.uk/nomenclature/data/humot_documenta-
tion.html

A comparison of orthology assertions for a hu-
man or mouse gene can be obtained by searching
HCOP with either an approved symbol (e.g., PON2),
a term from an approved gene name (e.g., ‘‘oxon-
ase’’), Entrez Gene ID, HGNC ID or MGI ID, or
RefSeq accession (e.g., NM_000305; Pruitt et al.
2005). A file containing a list of identifiers can also
be uploaded to facilitate multiple searches. The re-
sults return the official nomenclatures, sequence
accessions, database identifiers, aliases, and chro-
mosomal locations for each putative ortholog pair.
As conservation of synteny occurs throughout
mammalian genomes and is a reliable indicator of
orthology, HCOP also indicates whether the human
and mouse ortholog are from syntenic chromo-
somes. A list of databases that support each assertion
and links to sources of further information about
these databases are also provided.

Paralogs are genes within a specific genome re-
lated by duplication from a common ancestor. En-
sembl, Inparanoid and Homologene sometimes
return more than one predicted ortholog, which
usually indicates the presence of closely related
paralogs. Inparanoid also differentiates between
inparalogs and outparalogs; inparalogs arise through
a gene duplication event after speciation, whereas
outparalogs arise following a gene duplication before
speciation (Remm et al. 2001; O’’Brien et al. 2005).
Hence, where an HCOP search shows more than one
predicted ortholog for any gene in one species, this
may be indicative of paralogy as reported by the
above databases.
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A particular search results page showing a set of
genes of interest can be easily returned to by book-
marking the URL, or linked to from external webpages.
HCOP has also been used to generate comparative files
listing predicted human/mouse ortholog pairs. These
data are available for download at http://www.gene.
ucl.ac.uk/nomenclature/hcop_ hum_mus.pl.

Orthology dataset comparisons

Analysis of HCOP data has also provided a simple
means to assess the level of agreement between the
orthology assertions made by different databases
(Table 1). This analysis has shown that there is gen-
eral agreement between the different databases, al-
though most sources provide orthology assertions for
only a small number of genes. HGNC provides the
smallest number of assertions (3,296), and Homolo-
gene the greatest number (15,649). While the cover-
age of HGNC is small, its data is the only set to have
been entirely manually curated, providing a good
quality check of the automated or semi-automated
methods used by other groups. There are 1,613
examples where an orthology prediction has been
agreed by all 6 databases and 8,337 examples where
the orthology is agreed by 5 of the databases. Once
complete coverage of the human and mouse genomes
is available, it should be possible to identify human/
mouse ortholog pairs with even greater confidence.

Conclusions

HCOP provides a useful tool to obtain and compare
human/mouse orthology data and will greatly in-
crease the speed and ease with which such data can be
obtained. Potentially this resource can also be ex-
panded to show orthology assertions between other
mammalian genomes, facilitating our understanding
of evolutionary relationships throughout mammals.
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Table 1. Number of human/mouse orthology assertions predicted and shared by each database.

TOTAL 70711 ENS HGNC HGENE INPAR MGI PHIGS

ENS 15185 2791 12799 11273 12763 9557
HGNC 2791 3296 2929 2348 3098 2004
HGENE 12799 2929 15649 10693 13874 9026
INPAR 11273 2348 10693 11506 10658 8150
MGI 12763 3098 13874 10658 15441 9039
PHIGS 9557 2004 9026 8150 9039 9634

ENS: Ensembl; HGNC: HUGO Gene Nomenclature Committee; HGENE: Homologene; INPAR: Inparanoid; MGI: Mouse Genome
Informatics; PHIGS: PhIGs.
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