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Supplementary Table 1. Summary of the results: table indicating the features assigned
to each gene. Only complete information is provided for human sequences.

Supplementary Table 2. Summary of the 84 genomes used in this study. In the
Organism ID column, NA indicates that although these prokaryotic genomes might have



been included in the screening, the findings can be represented by a smaller set and
thus, they weren’t included in the subsequent analyses.

Supplementary Table 3. Table indicating the orthologues found for H. sapiens, A.
thaliana, S. cerevisiae and E. coli, using InParanoid and 4-way pairwise searches to
examine the 47 proteomes.

Supplementary Table 4. Summary of the post-translational modifications collected for
human proteins.

Supplementary figure legends

Supplementary Figure 1. Species tree. Only 11 prokaryotes out of 52 (Supplementary
Table 2) are shown in the tree for clarity as these results are representative of the larger
set. Left: Dashed black lines indicate the uncertainties when resolving the deep
branches and the arrow at the bottom indicates the age in Millions of Years: green,
bacteria; blue, Archaea; and black, Eukaryota. The red rectangles represent the age
groups defined in this study, while the dashed boxes are the groups of genes defined
elsewhere (Wolf et al. 2009): pink, endosymbionts (where only nucleomorph sequences
are available); purple, parasites; orange, pathogens. # indicates complete sequence,
while * indicates drafts. The species divergence times were extracted from
http://www.treetime.org, using consensus estimates from the literature due to the fact

that dates are not available for all the species.

Supplementary Figure 2. Phylogenetic trees of selected protein families. In all the
trees the names in the boxes indicate the position of nematodes and arthropods, which
always group outside the rest of the animals. A. Family 35 (ATR/ATM/PRKDC)
illustrating how the phylogenies generated using only the common parts of the family
(FAT-PI3_PI5_kin-FATC) serve to discriminate the overall domain architecture present
in the other families. For instance, A. thaliana of ATM is the only representative
containing a PWWP protein domain (indicated by *). The ATR and ATM of C. elegans do
not contain additional domains, and they are grouped outside the expected placements,
suggesting horizontal gene transfer. While PKRDC is missing in C. elegans it is present
in other worms and basal organisms. B. Family 02 (MSH2/3/6). This example illustrates
the evolutionary models that differ from the species tree and between each other
(dashed lines and triangles), as well as cases of domain shuffling, such as that of the
PWWP protein domain present in the MSH6 animals alone, except arthropods and
nematodes (red arch), or in O. sativa (which could be an artifact due to it being a partial
sequence). C. Family 43 (PARP1/2). This example illustrates protein domain shuffling in
specific lineages, such as the SAP protein domain for PARPZ2 in plants (indicated by *).
D. Family 41. This example illustrates how automatic methods incorrectly identify
orthologues. KATS5 orthologues were identified as KAT8 (boxed names). E. Family 40.



The inclusion of paralogues helps to identify real orthologues: DCLRE 1B sequences for
some species are in fact DCLRE1A (red lines).

Supplementary Figure 3. Phylogenetic analyses of proteins belonging to the same
complex. The tree topologies are similar but distinct from the species tree. The boxed
names indicate the situation in arthropods and nematodes: A and B are the XRCC5/6
proteins from the NHEJ complex; D and C are RAD17 and TOPB1 from the replication
fork; and E is a multigene tree including the PMS2 and MLH1 proteins that dimerize in
the mismatch repair pathway. Red arcs indicate misplacements.
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