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Abstract (300 word limit)
Biomass is a rich source of carbon molecules that can be harnessed for the development of platform chemicals and fuel. Biomass has huge potentials in biotechnological applications and a potential solution to curbing the greenhouse gas emission menace caused by fossil usage. The biorefining of biomass is still inefficient with drawbacks in bio-catalysis used in pre-treatment. Specialized enzymes would enable the adoption of sustainable and cleaner processes which would replace traditional fossil-led technologies. In order to identify novel biocatalysts from understudied sources, a library of genes coding for putative Carbohydrate-Active Enzymes was developed from the metagenome analysis of the gut microbiota of the black slug (Arion ater). Selected protein were subjected to bioinformatics analysis using the translated nucleotide sequences of the candidate genes predicted close relatives using a homology-based approach, and the presence of appropriate catalytic residues was annotated by sequence similarity.  Candidate genes were amplified using gene-specific primers and PCR-amplified sequences confirmed by agarose gel electrophoresis. The proteins were expressed recombinantly in BL21 (DE3) Escherichia coli cells. Protein expression was confirmed by SDS-PAGE and western blot. Purification with HisTalon gravity column eluted protein fractions with high purity and yield. Gene_id_40363 with predicted esterase/lipase activity showed activity when assayed with pNP-acetate and pNP-butyrate as substrate. However, no activity was observed when assayed with higher acyl chain substrate such as pNP-palmitate confirming that this protein is an esterase and not a lipase. Gene_id_40363 showed optimal activity at pH 8 and 40 oC. Interestingly, Gene_id_40363 was stable in organic solvents showing over 130% residual activity after incubation 20 % methanol. This work supports the development of efficient biocatalysts from understudied sources providing a platform for discovering novel enzymes with unique characteristics. Gene_id_40363 protein would be further assayed for functional activity in lignocellulose biomass degradation. 
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