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Structural and functional analysis of novel cold-adapted carbohydrate hydrolases
from Eisenia fetida and application of their enzymes
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The present study identified a cold adapted cellulase named
endo-1,4-beta-glucanase (EF-EG2) from the earthworm Eisenia fetida. The gene was cloned in the cold-shock
expression vector and functionally expressed in Escherichia coli. The gene consists of 1368 bﬁ encoding
456 amino acid residues. Purified recombinant EF-EG2 hydrolyzed soluble cellulose (carboxymethyl
cellulose), but not insoluble (powdered cellulose) or crystalline (Avicel) cellulose substrates. The
enzyme exhibited significant activity at 100C (38% of the activity at optimal 400C) and was stable at pH
5.0~9.0, with an optimum pH of 5.5. This new cold-adapted cellulase could potentially improve the cost
effectiveness of biofuel production. The overall structure of EF-EG2 has an (alpha/alpha)6 barrel fold
which contains a putative activesite cleft and a negatively charged surface. This structural information
helps us understand the catalytic and cold adaptation mechanisms of EF-EG2.
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