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Supporting Protocol S1
Domain function annotation

The domain superfamilies were annotated with respect to their function as described previously [1,2].  The annotation was updated for the latest release of the SCOP database, and extended to all classes a to g. The annotation was based on information in SCOP [3], Interpro [4,5] and literature.  The function annotation is available in the Supporting Dataset S1, please cite us if you use it [1,2].  

As a control, we used the automated annotation of GO process, function and location to Pfam domains available in InterPro [4].  Pfam domains were mapped onto SCOP domain superfamilies based on sequence similarity.  This provided annotation for 647, 667 and 343 domain superfamilies, respectively. The manual domain annotation was largely consistent with the Gene-Ontology annotation [6] for Pfam domains [4,7] and their mappings to the domains described for SUPERFAMILY [8]. 
Clustering expansion profiles:  optimising the clustering procedure

In order to be able to compare the expansion profiles of domain superfamilies the abundance profiles were normalised as described in the main text. While the exact numbers change depending on different parameters used (see below), the overall results are the same independent of the cutoffs: about one-third to half of the domain superfamilies belong to three major expansion profiles. 

We tested the following modifications:

a) Measuring abundance in alternative ways, e.g. as the total number of domains, not proteins, returned similar results.  This is because most proteins contain only one instance of a particular domain superfamily. 

b) Our analysis includes the 299 domain superfamilies which have at least 25 occurrences in at least one of the genomes (Figure 4, main text). Lower and higher abundance cutoffs, e.g. 20 or 30 minimum abundance, resulted in three main clusters similar to those described for the cutoff of 25 proteins.  When including all superfamilies (minimum abundance = 1), we also obtained similar results (Supporting website and Figure S3): three major trends govern the expansion of protein families in eukaryotes.   
At low abundance cutoffs (<=20), more superfamilies were included, but the abundance of these superfamilies contributes only little to the proteome, and the abundance profile describing the extent of duplication is little meaningful. At high abundance cutoffs (>=40), the abundance profiles have a stronger functional bias, but also fewer superfamily members and are difficult to evaluate statistically. Thus, the cutoff used in our paper, i.e. abundance minimum of 25 proteins, is the result of balancing between including as many superfamilies as possible, and still obtaining useful cluster sizes. 

c) We also tested other clustering algorithms (self-organising maps), a different distance measure (Euclidean distance) and other normalisation methods. 

The results were always similar (data not shown). For all different sets of parameters, we always needed to compromise between i) a sufficiently large number of superfamilies in our dataset; ii) obtaining meaningful abundance profiles; iii) the need to have sufficiently large clusters so that the signal within a cluster was clear enough, and to still obtain well-separated clusters. The results of different thresholds for the Pearson Correlation Coefficient (R-value) are shown on the Supporting website.
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