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Supplementary Fig. S2: Comparison of domain frequency vs. domain promiscuity (weighted
bigram frequency) for human ECM domains of Eukaryotic (blue), Early Metazoan (red) and
Vertebrate origin (green).
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Supplementary Fig. S3: Domain promiscuity score cutoffs for all human Pfam A domains at
each percentile. The cutoff score corresponding to the 90" percentile (top 10% of domains
ranked by promiscuity scores) corresponding to a weighted bigram frequency > 0.002 was used
to classify the threshold for ‘high promiscuity” ECM domains (38 of the 124 ECM domains
found in multi-domain architectures).
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Supplementary Fig. S4: Distribution of promiscuity (weighted bi-gram frequency) for 124 ECM
domains appearing in multi-domain architectures.
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Supplementary Fig. S5: Proportion of Pfam A domains found in single and multi-domain
contexts for human ECM proteins vs. all human proteins.
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Supplementary Fig. S6: Origin of Vertebrate specific domain pairs. Relative frequency of
domain pairs in humans comprised of domains with various combinations of domain origin
(blue) versus the expected frequency based on the binomial distribution (red) given the
frequency of individual domains in each age category. The asterisk indicates that domain pairs
consisting of two eukaryotic domains were observed more frequently than expected and this
difference was statistically significant. Vertebrate specific domain pairs consisted of more non-
vertebrate than vertebrate domains (inset).
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Supplementary Fig. S7: Conservation of ECM domain pairs (all species). A — Domain pairs
were broadly categorized as conserved in vertebrates (purple), early metazoa (red) or lineage
specific (green). Note that only domain pairs found in humans were included in the statistical
simulation to determine the significance of domain pairs. B — Directed network of domain pairs
with edge thickness indicating total frequency of domain pairs (all proteins and species) and
numbered edges indicating the number of species in which the domain pair occurs. Edges are
coloured according to the conservation groups defined in part A.
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Supplementary Fig. S8: Domain adjacency. A — Directed network of domain pairs with arrows
indicating the N to C-terminal arrangement of domains. Edge thickness is proportional to the z-
score representing the frequency of each real domain pair relative to its frequency in 10,000
simulated human proteomes (see methods). Edges are coloured according to domain pair
conservation groups defined in fig. 4 (also inset). Node colors provide a visual representation of
MCL determined clusters representing putative domain modules (numbered and encircled for
emphasis). Node size is proportional to betweenness centrality. Square nodes represent domains
that are part of higher order domain patterns further defined in fig. 6 with borders color-coded as
defined in inset B for quick reference. Note the general agreement between domain-pair based
modules and the clustering of higher order domain patterns.



Supplementary Figure



