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Benchmarking orthology delineation methods.
We downloaded and tested several available methods (1-5) for orthology delineation (Table S.1). MultiParanoid (1) and COCO-CL (3) that were later excluded from benchmarking as they failed to scale in terms of reasonable run-time (MultiParanoid) or computer memory requirements (COCO-CL), even for a moderate data set of several Bilaterian genomes. 

For the direct benchmarking we applied available methods to the original sequences of RefOGs marked with the species codes. For comparisons on the whole-genome level we applied available methods to the current complete gene sets of the bilaterian species considered in RefOGs and then compared the results with the subset of RefOG sequences that we were able to unambiguously map to the current gene sets. While we were able to map 93% of RefOG genes to current gene annotations, RefOGs could no longer be considered complete. Consequently, the benchmarking numbers shown in Table S.2 should be taken with caution and only used as a comparative measure. The manually curated set of RefOGs (6) was downloaded in September 2014 from http://eggnog.embl.de/orthobench/, and sequences were extracted from provided multiple alignments (excluding: RefOG013 containing only fruitfly genes, RefOG002 as it is part of RefOG065, and RefOG018 where most sequences are masked when applying low complexity filtering). 

Selection of the representative genomes for orthology delineation.
Namely, we first removed genomes where more than 25% of marker genes were not found by the BUSCOs search. For the remaining genomes we computed multiple-sequence alignments of the retrieved marker gene sequences using Mafft 7 (7) and extracted and averaged the pair-wise sequence distances from the resulting trees using Newick Utilities (8). Then, we clustered the species using the complete-linkage algorithm over the pair-wise distances at cut-off corresponding to 97% of sequence identity Finally, we selected the top genome(s) from each cluster with the highest amount of complete core genes and highest total gene count.

Table S.1 Evaluated ortholog delineation methods. The run-time of the methods can vary substantially, taking from 14 hours to run OrthoDB.v8 on the complete gene sets of 12 Bilaterian genomes using 144 computing threads (~30 days on one CPU) to about 4,5 days running OMA in 60 threads (~125 days on one CPU), mostly for computing gene alignments.
	Pipeline
	Version
	Status
	Reference

	OrthoDB
	v.8 (2014)
	+
	http://www.orthodb.org/orthodb_software

	OrthoMCL (2)
	2.0.8
	+
	http://www.orthomcl.org/cgi-bin/OrthoMclWeb.cgi

	OMA (4)
	0.99t
	+
	http://omabrowser.org/standalone/

	COGsoft (5)
	4.2.3
	+
	ftp://ftp.ncbi.nih.gov/pub/wolf/COGs/COGsoft/

	COCO-CL (3)
	n.a.
	-
	http://www.ncbi.nlm.nih.gov/CBBresearch/Przytycka/COCOCL/

	MultiParanoid (1)
	n.a.
	-
	http://multiparanoid.sbc.su.se/




Table S.2 Comparison on complete sets of current gene annotations of performance of orthology calling methods versus mapped RefOGs (6). F1 is a harmonic mean of precision and recall. ‘RefOG events’ are defined as follows: ‘Exact’ – having 100% of both precision and recall; ‘Akin’ - having precision and recall >85% (i.e. up to 1 ‘wrong’ gene for 37% of RefOGs and up to 2 ‘wrong’ genes for another 20% of RefOGs); ‘Fused’ – counting fusing events when more than one RefOG represented one method cluster with RefOG recall >85% and summed method cluster precision >85%; ‘Split’ – defined symmetrically to Fused when one RefOG is represented by more than one method cluster; ‘Complex’ – when the matches can not be classified into another category; ‘Missed’ – when a RefOG recall <50%.
	Method
	RefOGs 

	
	Sum: Exact, Akin
	Sum: Fused (events) +Split (events)
	Sum: Complex+Missed

	OrthoDB v8 (2014) 
	35: 12, 23
	41: 0(0), 14(41)
	18: 18, 0

	OrthoDB v5* (2010)
	23: 10, 13
	88: 0(0), 27(88)
	17: 17, 0

	OrthoMCL (2.0.8)
	31: 10, 21
	55: 1(2), 17(54)
	17: 17, 0

	COGsoft (4.2.3)
	16: 5, 11
	58: 0(0), 15(58)
	36: 35, 1

	OMA (0.99t)
	8: 2, 6
	101: 0(0), 24(101)
	35: 34, 1



Table S.3 Concordance on 'Variation of Information' between the methods applied to complete current gene sets and mapped RefOGs (lower values indicate closer classifications). 
	 
	Reference
	OrthoDB8
	OrthoDB5
	OrthoMCL
	COGsoft
	OMA

	Reference
	0
	12.4
	16.6
	13.8
	20.5
	23.1

	OrthoDB8
	12.4
	0
	6.2
	6.9
	10.6
	13.7

	OrthoDB5
	16.6
	6.2
	0
	7.7
	7.9
	9.6

	OrthoMCL
	13.8
	6.9
	7.7
	0
	9.3
	12.9

	COGsoft
	20.5
	10.6
	7.9
	9.3
	0
	9.3

	OMA
	23.1
	13.7
	9.6
	12.9
	9.3
	0
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