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As a complementary analysis to mammalian and vertebrates’ losses of otherwise
universally present Opisthokonts gene families we analyzed; we also performed a survey of
previously reported gene losses in mammals in the literature. We re-investigated each
reported gene loss in order to confirm them (using in depth similarity search explained in

Methods) and to give more details about the temporal pattern of the loss of these genes.

Losses extending to all mammals.

In the recent analysis of the chicken genome (Hillier et al. 2004), the authors identified
several genes that have been lost in mammals in comparison to the last common ancestor of
vertebrates. Some of these genes are found outside the vertebrates’ lineage suggesting they
were already present in farther common ancestors. Nevertheless, none of these genes --
contrary to those of our analysis--are still conserved in all the eukaryotic model species.
Hereafter, we give details on the timing of these gene losses and their pattern of presence /
absence in the tree of life.

Avidines: present in Chicken, Turkey, Echinoderms and Bacteria suggesting the gene was
present in LECA, the gene is missing (in addition to mammals), in arthropods, nematodes,
yeasts, and plants. The gene may thus have undergone successive convergent losses in
various different lineages during eukaryotes evolution.

Vitellogenines: the gene is widely found in bilaterian species suggesting it was present in

the last common ancestor of all bilaterian (Urbilateria). In addition to mammals, the gene



appears to have also been lost in Drosophila and no clear significant similarity is found
outside bilaterian.

CPD Photolyase: the gene is found in marsupials suggesting the loss is specific to placental
mammals. Arthropods and Plants appear to have orthologous counterpart of this gene while
in contrast yeasts and nematodes present no trace of conservation with this gene. We can
thus hypothesize that this gene was ancestrally present in LECA and was secondary lost
several times in various different eukaryotic lineages.

Indigoidine: chicken and other vertebrates, as well as arthropods nematodes and yeasts have
this gene while it is lost specifically in mammals. It should be noted that this mammalian
specific loss of Opisthokont’s ancestrally present gene was not detected by our filter
because the gene is missing in S.cerevisiae while present in S.pombe. It thus confirms that
the total number of gene families that were present in the last common ancestor of

Opisthokonts, and were recently lost in mammals is certainly higher.

Genes specifically lost in the human or hominidae lineages.

In the present analysis we focused on genes that were lost at least at the basis of
mammalian lineages and were ancestrally present at the basis of the Opisthokonts (Fungi +
Metazoa) lineage and for some of them in the last Eukaryotic Common Ancestor (LECA).
Genes that were more recently lost in a specific manner in H.sapiens could also be
investigated. For reliability reasons we have not reported in our analysis genes ancestrally
present but lost specifically in humans or hominidae because we required that the loss was
supported by genes missing in at least two species whose genomes are completely

sequenced (i.e. Mouse and Human). However, specific losses in humans or hominidae have



been reported in the literature. Several categories of losses can be distinguished as a
function of the ancestral presence of the gene families. In the analysis of the latest human
genome assembly (IHGSC 2004), the authors identify 32 recent pseudogenes in our
genome corresponding to active genes in mouse and rat genomes. A total of 27 out of these
32, are also pseudogenes in chimpanzee suggesting these genes have been inactivated in the
hominidae lineage. In contrast 5 out of the 32 human pseudogenes have active counterpart
in chimpanzee and may thus represent specific losses in the human genome.

Varki et al (Varki 2001), reported the specific loss of N-glycolylneuraminic acid gene in
humans while this gene is shared by all other mammals. Haag et al (Haag et al. 1994)
identified a gene (RT6) which is also widely conserved in mammals but lost both in Human
and Chimpanzee and probably all hominidae, while Matsumoto et al (Matsumoto et al.
1996) identified a gene (encoding a neuropeptide Y/peptide Y'Y receptor) also specific to
mammals but lost in all primates.

A gene encoding for Myosin Heavy Chain, expressed in masticatory muscles of most of
primates, was reported to be specifically lost in the Homo lineage by Stedman et al.
(Stedman et al. 2004).

Concerning specific losses in humans of genes more ancestrally present, it should be noted
that Winter et al (Winter et al. 2001) identified a gene (KRTHAP1) shared between all
chordates species but missing in the homo lineage. Oda et al. (Oda et al. 2002) identified an
even more ancestral gene widely present in eukaryotic species but specifically and recently

lost in human and great apes.
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