
Material and methods 

 

Homologues of Topo IB were retrieved from the nr and the environmental database 

(including sequences from the GOS project [1]) at the NCBI (http://www.ncbi.nlm.nih.gov/) 

using the BLASTp software [2]. For environmental sequences, only nearly complete 

sequences (i.e. longer than 350 amino acids positions) having an e-value lower than 10-30 

using the sequence from Cenarchaeum symbiosum as seed were kept for phylogenetic 

analyses. Finally, 95 Topo IB and 1043 TopoIA homologues were retrieved from the 670 

complete genomes of prokaryotes available in June 2008. The classification Topo IA 

sequences in TopoIA sensu stricto, Topo III and reverse gyrase was based on phylogenetic 

criteria. 

Sequences were aligned by MUSCLE [3] and manually refined using ed from the MUST 

package [4]. Regions where homology was doubtful were manually removed from further 

analysis using the MUST package [4].  

Maximum Likelihood (ML) phylogenetic trees were computed with PHYML [5] using the 

WAG model and a gamma correction to take into account the heterogeneity of evolutionary 

rates across sites (4 discrete classes of sites, an estimated alpha parameter and an estimated 

proportion of invariable sites). The robustness of each branch was estimated by the non-

parametric bootstrap procedure implemented in PHYML (100 replicates of the original 

dataset and the same parameters) [5]. Additional phylogenetic analyses were performed using 

the bayesian method implemented in MrBayes [6] with a mixed model of amino acid 

substitution and a gamma correction (eight discrete categories plus a proportion of invariant 

sites) to take into account among-site rate variations. MrBayes was run with four chains for 1 

million generations and trees were sampled every 100 generations. To construct the consensus 

tree, the first 1500 trees were discarded as ‘‘burnin.’’ a , and distance methods using. 

To identify known functional domains, we performed searches in the Pfam database 

(http://www.sanger.ac.uk/Software/Pfam/). Alignments against the Pfam profiles having E-

values lower than 0.1 were considered significant. 
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