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Motivation and Aim: Genome sequencing has revealed that lateral gene transfer is a 
major evolutionary process in bacteria. Genes of the metabolic enzymes and particularly 
various glycoside hydrolases are among the most intensively transferred ones. Over 
150 glycoside hydrolase families are currently recognized in the Carbohydrate-Active 
Enzymes database (http://www.cazy.org/). However, a wide diversity of the putative 
glycoside hydrolases remains unclassified. This is especially true for members of the 
families which are significantly underrepresented in the well-studied bacterial phyla 
(Proteobacteria, Firmicutes, and Actinobacteria). One particular example is TIGR02604 
family, which is overrepresented in Planctomycetes and Verrucomicrobia (http://www.
jcvi.org/cgi-bin/tigrfams/index.cgi). The only experimentally characterized member 
of this family (GenPept, AGW45552.1) has the β-galactosidase activity [EC 3.2.1.23]. 
Detailed phylogenetic analysis of its closest homologues is the purpose of this work.
Methods and Algorithms: Protein sequences were retrieved from the NCBI database. 
Multiple sequence alignment of TIGR02604-proteins was made in BioEdit program. 
The phylogenetic trees were built using programs of PHYLIP package.
Results: Eighteen proteins from TIGR02604 family were identified during genome 
annotation (GenBank, CP019082.1) of the recently described planctomycete from 
wetlands, Paludisphaera borealis. Pairwise comparison allowed us to group them into ten 
subfamilies based on the sequence similarity. Four of these proteins belong to the same 
subfamily as the β-galactosidase mentioned above. Screening of the database revealed 
about 200 members of this subfamily and clear overrepresentation of proteins from 
Planctomycetes. No representatives from Proteobacteria, Firmicutes, Actinobacteria, 
Cyanobacteria, Chlorof lexi, and Spirochaetes were found. Proteins from Acidobacteria, 
Bacteroidetes, and Verrucomicrobia composed multiple stable clusters on the subfamily 
phylogenetic tree suggesting massive lateral gene transfer.
Conclusion: Phylogenetic analysis of a new family of putative β-galactosidases 
revealed multiple lateral gene transfer events from Planctomycetes to Acidobacteria, 
Bacteroidetes, and Verrucomicrobia. Poorly studied bacterial phyla are an important 
source of new enzymes for science and industry.
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