Material and Methods

Enrichment of COG database with UniRef100 members from UniRef50 clusters

Two tables of tabulated data were used for this purpose: whog, downloaded from COG, NCBI [http://ncbi…] and IPROCLASS, downloaded from blabla [http://…]. Table obtained from COG was updated to contain the txid NCBI taxonomy information and the taxon group IDs or clades Archeobacteria or Bacteria (the latest one being subdivided into Actinobacteria, Firmiculates, Proteobacteria and Other). From the COG table the gi ID was extracted and the IPROCLASS table was consulted to determine which COG members would act as recruiters. The UniRef50 cluster ID for recruiters was obtained. All members from the UniRef50 recuited clusters that were simultaneously a UniRef100 representative were then recruited. This procedure granted that only one representative sharing the same sequence was recruited from each genome or txid. Since some bacteria share identical orthologs, the recruited UniRef100 clusters were inspected and every sequence from a distinct txid that presented the same length as the UniRef100 representative was recruited. The length was estimated by requiring that the additional sequence presented a BLAST score to the UniRef100 representative equal do score that it presentes when aligned to itself. Thus, a Uniprot-Enriched COG (UE-COG) was obtained. A total of XXX sequences were recruited by YYY out of the ZZZ total COG members.
Filtering of Unipark entries and fragments

Entries not useful for further analysis such as those under UPI identifiers were filtered out of the database. After the FASTA file for the other entries were obtained, a parser was used to inspect the annotation in FASTA file in order to filter out all those containing the string “PARTIAL SEQUENCE”, which denotes entries without a functional start/stop codon. Recruited sequences were reduced to GGGG after this filtering.
Filtering with taxomony clade

One possibly undesirable effect of this enrichment procedure is the addition of Eucariotic sequences to the COG clusters. Thus we decided to filter the recruitment using the taxon group (clade) ID. The database allows one to restrict the enrichment to any given taxon groups ID by collectind from Taxonomy database the Subtree for the clade of interest. As a default, the present UE-COG can be restricted to sequences from Archeobacteria (txidHHH Subtree), Bacteria (txid2 Subtree), and the subgroups of Bacteria: Actino bacteria (txidHHH Subtree), Firmiculates (txidJJJ Subtree), Proteobacteria (txidGGG Subtree). Clade Subtrees can be obtained at the NCBI taxomomy site using for example the query txid2 [Subtree] and formatting the results as txid list. The complete UE-COG thus contains only Archea and Bacteria subtrees.
Filtering with PSI-BLAST

UE-COG limited by taxonomy clade can be used in many diverse applications. It is also possible to limit only the enrichment to the desired taxonomic clade, maintaining all original COG members from the other clades. Moreover, a PSI-BLAST by using blastpgp program with parameter –h 1E-5 (the E-value cutoff limit to include sequences in next iterations) and an unlimited number of iterations defined by the parameter –j until the string convergence was parsed from the results, was executed using the recruiters as queries and the enriched COG as formatted database. Recruited sequences that were hit were labeled in the database as PSI-BLAST confirmed. Usually PSI-BLAST certifies a fraction of the recruited sequences.
Filtering with Cognitor at NCBI

Recruited sequences were submitted to a web version of the cognitor server in NCBI website by a computer agent. All recruited sequences that were assigned to the same COG as recruiters were labeled as COGNITOR confirmed. In the case that the recruiters were absent from the old COG version used by the server, the COG ID was also attributed to the recruiter. Cases of conflict within the UniRef50 recruiter cluster aborted the attribution of the COGNITOR confirmation status.
Filtering with mapped conserved domains

Using RPS-BLAST with database ALL (which contains SMART, pFam and COG domains), conserved domains were mapped to recruiters. A stringent procedure was executed to map the domains, requiring 1E-4 E-value, over 50% identity and over 75% coverage of the domain size in database ALL. The distribution of domains was examined in recruiters to determine the list of domains shared among all recruiters from a given COG that are from the same UniRef50 cluster. All recruited sequences from his same UniRef50 were labeled as DOMAIN confirmed in the database.
Branch distance in Neighbor Joining trees

Recruitment of UniRef50 members was evaluated by construction of Neighbor Joining trees. Original COG clusters (containing all clades) were enriched with Proteobacteria UniRef50 clusters. Sequences were aligned with Clustall W using BLOSUM62 and default parameters, submmited to SEQBOOT to generate 500 adjusted multiple alignments and the distance between them were estimated with PHYLIP PROTDIST. A total of 500 trees were generated with PHYLIP NEIGHBOR and the distance and number of branchs between all proteins was calculated ans stored. To determine the neighboring in tree a single linkage procedure was started with the ogirinal COG members that acted as recruiters and the number of sequences clustered by a iteractive one branch distance was determined. Sequences that were one branch apart in single-linkage iterations were labeled as NEIGHBOR confirmed in the database.
Secondary structure overlap

The secondary structure of recruiters was determined by using a local implementation of the SSPro4 software [referencia]. Percentage of structural overlap was determined with the Sov parameter described by Kim et al., 1999 for tuples of sequences from the same UniRef50 to determined the minimum Sov (Structural overlap) value amongst them. Recruiters were aligned with recruited candidates and the maximum Sov values was stored for each recruited sequence. If the case that a given UniRef50 member was the lonely recruiter, Sov values of alignments of recruited sequences to this recruiter was used. The results were processed by classes of Sov. Sequences that pass the 75% Sov against recruiters were labeled as STRUCTURE confirmed in the database.
Genome deletion and reconstruction

Each genome, identified by a distinct txid, in COG database, was virtually deleted from this database at a time. UE-COG table or COG table were both consulted to enrich the deleted COG with the UniRef50 common members. The efficiency of genome recovery was measured with both procedures.

Webservice

The UE-COG is available from our server at http://biodados.icb.ufmg.br. A webservice was prepared that accepts the parameters: txid clade and filters to be applied (PSI-BLAST, DOMAIN, NEIGHBOR, STRUCTURE). The consult will return an updated version of the database. UE-COG is maintained under a month bases periodicity. The webservice is able to update a local database using a client version downloadable from our site.
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