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The sterol esterase from the fungus Ophiostoma piceae (OPE) efficiently hydrolyzes sterol esters and

triglycerides but it is also able to carry out synthesis reactions in organic solvents. This enzyme belongs to

the Candida rugosa-like family (abH03.01). This yeast secretes a variety of closely related isoenzymes

well characterized at the light of biochemical and structural studies. 
In this work we present the three-dimensional structure of OPE by using the deglycosylated form of the

recombinant protein expressed in Pichia pastoris, much more soluble than native one. The crystal

structure of OPE in the open conformation contains three PEG molecules mimicking chains of a

triglyceride substrate. One of the chains is placed in a long internal tunnel of 30 Å that connects the active

site cleft to the outside. Comparison with the structures of the other abH03.01 members shows that C.

rugosa lipases (lip1, lip2 and lip3) present a similar tunnel but oriented towards a different region of the

protein surface. 

With the aim of verifying the role of this tunnel in the product release, a site-directed mutant (OPE-
I544W) was constructed, where Ile 544 at the narrowest end of the tunnel was replaced for a bulky Trp

residue to block the tunnel. Circular dichroism far-UV spectra indicate that both, native and mutated

proteins, possessed similar secondary structures. Different kinetic studies were carried out comparing wild

type versus mutated enzyme. The hydrolytic activity of the mutant against long and medium size chain

esters (p-nitrophenylpalmitate and p-nitropheyldecanoate) was drastically reduced and the activity against

cholesteryl oleate, was completely lost. However, using a short chain ester (p-nitrophenyl butyrate) the

activity was similar in both enzymes.

Mutagenesis and kinetics experiments, blocking the tunnel exit 30 Å far from the active site, suggested the

role of this tunnel in the efficiency of OPE catalyzing hydrolysis reactions. The improved performance of

OPE hydrolyzing long-chain fatty acid esters, compared with the commercial cholesterol esterase C.

rugosa, could be explained from the differences in their tunnels.


