Supplemental figure legends
Supplemental file 1 legend. The sources and versions for genome projects used in this
study.
Supplemental file 2 legend . Distribution of Discrete Orthologue Groups (DOGs) across
Archaea. Green indicates detection, red indicates non detection. Clustered and ordered
according to binary model bootstrapped Bayesian phylogeny (Figure 1A) using this data
(full data set including accession numbers can be found in Supplemental File 3). M.
labreanum is Methanocorpusculum labreanum, C. Methanoregula boonei is candidatus
Methanoregula
boonei,
M.
thermoautotrophicum
is
Methanobacterium
thermoautotrophicum, and C. Korarchaeum cryptophylum is candidatus Korarchaeum
cryptophylum.
Supplemental file 3 legend. Full list of the archaeal accession numbers for each discrete
orthologue groups utilised in this study.
Supplemental file 4 legend. Network representations of detection/non-detection discrete
orthologue group data A) Neighbour net network. B) Split decomposition network. C)
95% Confidence interval network calculated for 1000 bootstrap resamplings of neighbour
net network. D) 95% Confidence interval network calculated for 1000 bootstrap
resamplings of split decomposition network.
Supplemental file 5 legend. Full list of the accession numbers for the archaeal discrete
orthologue groups found in eukaryotes.
Supplemental file 6 legend. Full list of the accession numbers for the archaeal discrete
orthologue groups found in bacteria.
Supplemental file 7 legend. A & B) Comparison of log10 Bayes factors obtained for the
eukaryotic intersection tests under different models of amino-acid substitution.
Supplemental file 8 legend. Comparison of log10 Bayes factors obtained after removing
DOGs shared between Halobacteria, methanogens and Bacteria.
Supplemental file 9 legend. Bayes factor analysis of intersection position determined
using bacterial data and bacterial data that has been parsed to remove DOGs shared by
methanogenic Archaea and Bacteria only. Cladogram of unrooted archaeal tree as shown
in figure 2. Colour of branches indicates average log10 Bayes factor for this intersection
position. Heat map for log10 Bayes factors is provided, the colour scheme goes from
green (most likely) through blue to red (least likely). Log10 Bayes Factors are given
above branches, * indicates a log10 Bayes factor of over 1000. M. labreanum is
Methanocorpusculum labreanum, C. Methanoregula boonei is candidatus
Methanoregula
boonei,
M.
thermoautotrophicum
is
Methanobacterium

thermoautotrophicum, and C. Korarchaeum cryptophylum is candidatus Korarchaeum
cryptophylum.
Supplemental file 10 legend. 100 bootstrap maximum likelihood trees, run without
topological constraints A) tree of Archaea and Eukarya. B) Tree of Bacteria and Archaea.
Supplemental file 11 methods and result.
The archaeal DOGs which were identified in eukaryotes fall into two categories: 1)
Those which were also identified in bacteria and hence could either be archaeal or
bacterial in origin (n = 194). 2) Those which failed to be identified in bacteria and hence
unambiguously archaeal derived (n = 126). We performed the same intersection tests on
each subset as on the whole dataset. The recovered log10 Bayes factors recovered from
each analysis were normalised using the mean value and the normalised values for subset
1 (found in Eukarya only) were subtracted from subset 2 (found in both Eukarya and
Bacteria). The most likely intersection point recovered for both subsets was the same as
for the full dataset. This indicates that the strongest signal in both datasets still occurs on
the branch leading to the Thaumarchaea. However, the distribution of likelihoods for all
other branches was dramatically different. By subtracting the mean normalised log10
Bayes factors for the unambiguously archaeal derived dataset from the mean normalised
log10 Bayes factors for the dataset whose ancestry could either be archaeal or bacterial
derived we can look at the change in distribution of likelihood for all interrogated
intersection points. Crucially, the difference in distribution between these two
independent datasets mirrors the difference in distribution between the bacterial and
eukaryotic datasets. This result indicates the bacterial derived genes in eukaryotes also
intersect with the Archaea in the same position as the bacterial dataset. Hence, this
analysis provides further support for the intersection point of the Archaea and Bacteria
being in the methanogenic Archaea.
Supplemental file 11 legend. Analysis of the difference in log10 Bayes factor between
the bacterial and eukaryotic test and between the mixed signal and archaeal derived tests.
Cladogram of unrooted archaeal tree as shown in figure 2 & 4. Heat map for the
difference in mean-normalised log10 Bayes factors is provided. The colour scheme goes
from green (biggest increase in likelihood) through black to red (biggest decrease in
liklihood). L(B ∩ A) - L(E ∩ A) is the difference in likelihood between bacteria (B) and
eukaryotes (E). L(E ∩ (A ∩ B)) - L(E ∩ (A \ B)) is the difference in likelihood between
the dataset genes which could be either be archaeal or bacterial in origin and the dataset
of genes which are unambiguously archaeal derived. M. labreanum is
Methanocorpusculum labreanum, C. Methanoregula boonei is candidatus Methanoregula
boonei, M. thermoautotrophicum is Methanobacterium thermoautotrophicum, and C.
Korarchaeum cryptophylum is candidatus Korarchaeum cryptophylum.
Supplemental file 12 legend. Correlation between compositional bias and log10 Bayes
factor produced in intersection tests. A) Correlation between distance between inferred
compositional bias and log10 Bayes factor produced in eukaryotic intersection test. B)
Correlation between distance between inferred compositional bias and log10 Bayes factor
produced in bacterial intersection test. The amino-acid composition profile for each taxa

was calculated using the data present in the multiple sequence alignments which were
used for phylogenetic inference. The composition profiles for the nodes in the archaeal
tree were inferred using an unweighted pair group method with arithmetic mean. The
eukaryotes and bacteria were treated as a single taxon respectively.
Supplemental file 13 legend. Correlation between log10 Bayes factors obtained from
full dataset and log10 Bayes factors obtained from dataset with reduced missing
information content. A) Results for intersection test with the eukaryotes. B) Results for
the intersection tests with the Bacteria.
Supplemental file 14 legend. Tables containing Log10 Bayes factors, differences in log
likelihoods, AU test p-values and SH test p-values for all tree intersection tests.

