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A Change for the better: Improving
properties of enzymes

September 24 2009

Hot spot residues lining the access tunnels selected for mutagenesis by computer
simulations. Left: Cartoon model of wild-type DhaA. Gray, main domain; white,
cap domain; yellow, product release pathway corresponding to the main tunnel;
blue, product release pathway corresponding to the slot tunnel; green, residues
selected for mutagenesis. Right: Ball and stick model of the residues selected for
mutagenesis. (Image: Masaryk University)

An international team of scientists from the Czech Republic, Germany
and Japan have developed a new method for improving the properties of
enzymes. The method has potential for wide application in the chemical,
medicinal and food industries. The research has been published in
Nature Chemical Biology.

The modified enzymes can be used, for example, for disposal of highly

harmful chemical substances which enter into the environment as a
result of human activity and can have a very negative influence on
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human and animal health. Nature cannot degrade many of these
chemicals but, in this work, the scientists have developed an approach
that can be applied to remove them efficiently from the environment.

The principle of the discovery is based on genetic manipulation of the
enzyme which is starting and accelerating the chemical reaction. "Now
we can use genetic modifications for changing the properties of the
enzymes so they can faster and more easily dispose of harmful
substances in the environment," says Jirt Damborsky, leader of the
Protein Engineering Group at the Institute of Experimental Biology,
Faculty of Science, Masaryk University.

Up to now, the scientists had focused during the modification of an
enzyme’s properties on the site in its structure where the chemical
reaction happens, the active site. The new method is based on the
modification of so-called access tunnels that connect the active site with

the surface of the enzyme. "Specialized computational techniques guided

the experimental work to engineer these tunnels to alter their
accessibility to the degraded substances," notes Rebecca Wade, leader of
the Molecular and Cellular Modeling Group at EML Research in
Heidelberg.

The scientists applied the approach by modifying an enzyme to degrade
the highly toxic substance, trichloropropane (TCP). This colourless
liquid is a secondary product of chemical production. It can reside in the
soil and groundwater for over 100 years, can contaminate drinking water
and 1s a carcinogen. Using the new approach, the protein engineers
developed a modified enzyme capable of degrading this substance 32
times faster than the original enzyme.

But the method has much wider scope for application than just in the
fight against harmful substances and in environmental protection. The

targeted modification of the tunnels in enzymes can be utilized in
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different application areas, including biomedicine, and the chemical and
food industries.

More information: www.nature.com/nchembio/journa ...
bs/nchembio.205.html

Source: European Media Laboratory (EML), via AlphaGalileo
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