Community Coevolution Model: Supplementary
Figures and Tables
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Figure S1: Evaluation of the effect of different tuning parameters: (a) MSE
of the estimates for different tuning parameters. (b) The condition number
of the Hessian matrix which also stands for the largest convergence rate
between estimated parameters against different tuning parameters.
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Figure S2: The association between functional similarity and the strength
of the gene linkages detected by CCM. The horizontal axis shows the per-
centage of most significant linkages used for evaluation and the vertical axis
shows the mean of the GO semantic similarity among the corresponding
percentage of linkages. The horizontal line indicates the average functional
similarity among all genes.
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Figure S3: Averaged interaction and averaged intrinsic rates within each
cluster. The cluster labels are matched to Supplementary Table S2.
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Figure S4: (a) The phylogenetic profiles of Cluster 49 are shown on the
left. The interaction coefficients estimated by simultaneously modeling five
genes as a community are shown on the right. (b) The phylogenetic profiles
of Cluster 36 are shown on the left. The interaction coefficients estimated by
simultaneously modeling six genes as a community are shown on the right.
The gray cells indicate linkages that have p-values > 0.05.



e
S .
B gain
— @ loss
S
S
<t
S
S
o
O
=
0)
=]
o
£
S
a
S
S
i
O | I——

Estimated intrinsic rates

Figure S5: The estimated intrinsic gain and loss rates of the complex I genes.
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Figure S6: Network analysis of the complex I genes. (a) The original net-
work inferred by full pairwise comparisons using CCM, which consists of 462
significant edges (p-value < 0.05). (b) The links that are significantly con-
ditionally dependent (p-value < 0.05) in all triplets from network (a). The
resulting network consists of 101 edges. The edge thickness corresponds to
the estimated strength of the interaction (3ij). Label colors indicate the
locations of the subunits: Matrix (red), Transmembrane (blue), and Inter-
membrane (purple).



Table S1: The approximate running time of the community coevolution
model for different sizes of tree and community performed on a server run-
ning Linux with 2.67 GHz CPU and 18 GB RAM. Abbreviations: s (second),

m (minute) and h (hour)

Number of tips in tree

50 100 200 500 1000
21 0.67s 1.11s 1.90 s 3.76 s 8.55 s
31 2245 2.90 s 5.04 s 11.22 8 | 22.76 s
Community 4 | 7.73 s 9.86 s 17.33 s | 40.02 s 1.19 m
Size 5131.04s | 5237s | 1.60m | 493 m 6.60 m
636om | 7.82m | 1250m | 22.91 m | 40.31 m
71 153m | 2643 m | 37.89m | 1.25h | 243 h




Table S2: The summary table of the gene clusters. The GO enrichment analysis was performed using the R package “TopGO” using all
1918 annotated genes out of 6505 LZ genes as the background set.

ID: corresponding to the clustering results and matched with the labels mentioned in the figures and main text.

Size: total number of genes in the cluster.

Annotated: number of genes that have GO annotations.

Enriched GO terms: GO ID and GO name.

Frequency: number of genes annotated with this GO; Genes can be annotated with more than one GO terms, so the sum of
frequency could be greater than cluster size.

Expected: expected number of this GO corresponding to cluster size.

P-value: p-values of the Fisher test.
® Phylogenetic Profiles: due to the page limit, we only show 20 phylogenetic profiles within each cluster across a subtree with 200 tips randomly selected.

ID Size Annotated Enrished GO terms Frequency Expected P-value Phylogenetic Profiles
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The clusters of size at least 5 are reported.




