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Figure S1: Experiment 1: Tree error rates for GTM and TreeMerge
with different “starting tree-constraint tree” combinations over 10
high ILS exon genes with 1000 species. (NJMerge is not shown, because
it failed for all high-ILS 10 and 25-gene replicates, see Figure for high-ILS
NJMerge results on 1000 introns). Both DTM methods work best with AS-
TRAL constraint trees and show a distinct preference for the NJst-ASTRAL
combination. The value for n is the number of replicates being compared, where
all methods ran. Error bars show standard error of the replicate average.
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Figure S2: Experiment 1: Tree error rates for GTM and TreeMerge
with different “starting tree-constraint tree” combinations over 25
high ILS intron genes with 1000 species. (NJMerge is not shown, because
it failed for all high-ILS 10 and 25-gene replicates, see Figure for high-1LS
NJMerge results on 1000 introns). Both DTM methods work best with AS-
TRAL constraint trees and show a distinct preference for the NJst-ASTRAL
combination. The value for n is the number of replicates being compared, where
all methods ran. Error bars show standard error of the replicate average.
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Figure S3: Experiment 1: Tree error rates for GTM, NJMerge, and
TreeMerge with NJst starting trees and ASTRAL/RAxML constraint
trees over 1000 high ILS intron genes with 1000 species. Only NJst
starting trees are used, due to impracticability of FastTree and ASTRAL start-
ing trees at this scale. All three DTM methods work best with ASTRAL con-
straint trees. The value for n is the number of replicates being compared, where
all methods ran. Error bars show standard error of the replicate average.
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Figure S4: Experiment 1: Tree error rates for GTM, NJMerge, and
TreeMerge with different “starting tree-constraint tree” combinations
over 10 low ILS exon genes with 1000 species. All three DTM methods
work best with FastTree starting trees and RAxML constraint trees. The value
for n reflects the the number of replicates being compared, where all methods
ran. Error bars show standard error of the replicate average.
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Figure S5: Experiment 1: Tree error rates for GTM, NJMerge, and
TreeMerge with different “starting tree-constraint tree” combinations
over 25 low ILS intron genes with 1000 species. All three DTM methods
work best with FastTree starting trees and RAXxML constraint trees. The value
for n is the number of replicates being compared, where all methods ran. Error
bars show standard error of the replicate average.
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Figure S6: Experiment 1: Tree error rates for GTM, NJMerge, and
TreeMerge with different “starting tree-constraint tree” combinations
over 25 low ILS exon genes with 1000 species. All three DTM methods
work best with RAXxML constraint trees. All three methods improve with the
FastTree starting tree, with a big improvement for GTM. The value for n is the
number of replicates being compared, where all methods ran. Error bars show
standard error of the replicate average.
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Figure S7: Experiment 2: Tree error rates for three DTM methods
on 1000 species given NJst starting tree and ASTRAL constraint
trees, the best pipeline for high ILS from Experiment 1. NJMerge
failed to complete within the allowed 4 hour period for all 10- and 25-gene high
ILS replicates (results shown for NJMerge on 1000-gene datasets are from [1]).
GTM and TreeMerge are about even, with a slight advantage to GTM at 1000
genes. The value for n is the number of replicates being compared where all
methods ran. Error bars show standard error of the replicate average.
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Figure S8: Experiment 3: Tree error rates for NJst-ASTRAL-GTM,
RAxML, and leading summary methods (ASTRAL, ASTRID, NJst)
on high ILS datasets with 1000 species. GTM is more accurate than the
other methods on small numbers of genes, and roughly matches ASTRAL and
ASTRID on 1000. The value for n is the number of replicates being compared,
where all methods ran (i.e., where ASTRAL and RAxXxML are both available).
RAxML timed out on 8 of the 10-gene replicates and all 25-gene replicates.
ASTRAL timed out on 7 10-gene replicates. The 1000-gene ASTRAL and
RAXML trees were taken from the NJMerge study [I], and only one ASTRAL
tree is available for high ILS exons. Error bars indicate standard error of the
replicate average.
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Figure S9: Experiment 3: Tree error rates for NJst-ASTRAL-GTM,
RAxML, and summary methods (ASTRID and NJst) on high ILS
datasets with 1000 species. NJst-ASTRAL-GTM is more accurate than
the other methods on small numbers of genes. For 1000-gene datasets, NJst-
ASTRAL-GTM and ASTRID are tied, and are more accurate than NJst and
RAxML. The value for n is the number of replicates where RAXML trees are
available. RAxML timed out on 8 of the 10-gene replicates and all 25-gene
replicates. The 1000-gene RAXML trees were taken from the NJMerge study
[1]. Error bars show standard error of the replicate average.
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Figure S10: Experiment 3: Comparison of FastTree-RAxML-GTM,
NJst-RAXxML-GTM, FastTree, and RAxML on 1000-species datasets
with low ILS introns. The value for n is the number of replicates on which
RAxML completed; missing replicates indicate RAxML exceeding runtime lim-
its on 10 and 25 genes, and RAxML trees were not available for 1000 genes.
FastTree was not used for 1000 genes. Error bars show standard error of the
replicate average.
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Figure S11: Experiment 3: Comparison of FastTree-RAxML-GTM,
NJst-RAXxML-GTM, FastTree, and RAxML on 1000-species datasets
with high ILS introns. The value for n is the number of replicates on which
RAxML completed; missing replicates indicate RAXxML exceeding runtime lim-
its on 10 and 25 genes (the 1000-gene RAXML trees are taken from [I]). FastTree
was not used for 1000 genes. Error bars show standard error of the replicate
average.
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Figure S12: Experiment 3: Comparison of NJst-RAxML-GTM to
RAxML and other species tree methods on 1000-species datasets with
low ILS. The value for n is the number of replicates on which all 5 methods
completed; missing replicates indicate RAXxML exceeding runtime limits on 10
and 25 genes (the 16 1000-gene RAXML trees are taken from [I]). Error bars
show standard error of the replicate average.
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