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Development of new molecular techniques, such as massive DNA sequencing, has permitted the 

sequencing of huge amounts of DNA from environmental microbial communities, being part of this 

information available in public databases. In the same way, development of bioinformatics approaches to 

analyze these metagenomes has allowed the finding of new enzymes with biotechnological 

interest.   Sterol-esterases and lipases are versatile enzymes, able to catalyze efficiently synthesis and 

hydrolysis of both sterol-esters and triglycerides. These enzymes have gained special interest, especially 

those from the well characterizedCandida rugosa-like family due to their stability and broad substrate 

specificity. On the other hand, bacterial polyhydroxyalkanoate (PHA) depolymerases are esterases 

involved in biopolymers degradation. Both kinds of enzymes are α/β-hydrolases with many 

biotechnological applications.   In this work an in silico screening of fungal sterol-esterases/lipases and 

bacterial depolymerases in more than 6.000.000 sequences from environmental metagenomes has been 

carried out. Several approaches have been used: analysis of DNA conserved motifs, protein homology 

search against databases, phylogeny and protein 3D modeling. With this strategy no fungal lipase/sterol 

esterases from the selected family could be detected. However, two putative PHA-depolymerases were 

identified and their 3D modeled structures suggested different catalytic efficiency compared with other 

PHA enzymes. These results agree with the higher abundance of bacterial DNA in the environment 

compared with DNA from fungi (in some habitats >99%). On the other hand, the putative presence of 

introns in the eukaryotic genes it is other factor which penalize this search strategy.   As general remark, 

the studied strategy could be adequate to identify enzymes with potential biotechnological interest, 

despite of it limitations, especially in the case of eukaryotic organisms. 


