Supplementary Material

S1. List of environmental and taxonomical categories

For each of the 100 organisms under study, the different categories were either scored as present (1), absent (0), or unknown (?). Further information on genome size (number of genes and length), as well as the NCBI reference ID are also provided. The taxon names are taken from Puigbò, Wolf, and Koonin (2009).
S2. Relative frequencies of the functional categories present in different patterns

Gene trees were classified based on their remarkable patterns to retain only those with coherent environmental partitions (e.g., trees that were perfectly separating Anaerobes from all the other OTUs), as indicated in the box. These coherent trees were associated with 17 functional categories. Each plot indicates, for a given functional category, the percentage of gene trees associated with this function. The average percentage computed for the entire forest  (All) is always represented first on the left. The other bars correspond to gene trees coherent for distinct environmental traits. Hypergeometric test (*) indicates when environmentally coherent gene trees were over- or under-represented in the category of genes with unknown function.  

S3. Comparative analyses of the environmental and taxonomical structures in (A) trees, (B) clans, and (C) slices, computed for all 6901 trees, the 6901 trees with supported nodes (BS >50 %), and the Nearly Universal Trees of Puigbò, Wolf, and Koonin (2009)
Equitability values (E) were computed for the complete trees/clans/slices in the whole prokaryotic forest for the 9 environmental categories and for all the taxonomic categories. A null E-value for taxonomy indicates that archaea and bacteria are perfectly separated; a null E-value for environments/phenotypes indicates that all OTUs thriving in that environment or with that phenotype, or that all OTUs never thriving in that environment or lacking this phenotype, are perfectly grouped. When the E-value for the environmental category is smaller than the E-value for the taxonomy, the complete trees/clans/slices present more environmental structure for that category than it is structured according to taxonomy. The trees tagged for the corresponding environmental and taxonomical categories are available from ftp://134.157.183.104/ftp_root/Schliep/
S4. Summary of clip analysis

(A) Number of largest clips identified in the prokaryotic forest. (B) Functional role of 184 gene families, transferred in one occasion over long taxonomical distances (i.e., largest heterogeneous clips in trees with only one intruder). 
S5. Typical heatmap of 241 genetic modules in the prokaryotic forest

Covariables were derived from the E-values of 16 different categories (8 environmental and 8 taxonomical) to describe the evolutionary profile of each tree. Each covariable was coded as follow: green when the OTUs belonging to the category were present and perfectly grouped in the tree (E = 0), blue when no OTUs belonging to the category were present in the tree, red when OTUs belonging to the category were messy (E > 0) in the tree. The 6901 profiles were sorted using hierarchical clustering (UPGMA). A total of 241 clusters containing at least two gene trees with strictly identical profiles were identified, and later split in candidate ‘adaptive lifestyle modules’, ‘lineage-specific lifestyle modules’ and ‘ancient adaptive modules’ (see Materials and Methods and Supplementary Material S5). The UPGMA tree and evolutionary profiles used to build the heatmap are available from ftp://134.157.183.104/ftp_root/Schliep/.
S6. Some remarkable candidate modules

Some candidate ‘adaptive lifestyle modules’, ‘lineage specific lifestyle modules’ and ‘ancient adaptive modules’, detected in the phylogenetic forest of 6901 prokaryotic gene trees based on the heatmap presented in Supplementary Material S4. Taxon names are taken from Puigbò, Wolf, and Koonin (2009). 
