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Xylose isomerase (XI) is the most abundantly applied industrial enzyme, with major applications in the production of
biofuels and value-added products from cellulosic biomass. Engineering efforts to improve the performance of XI will be
significantly aided by understanding the enzyme's catalytic mechanism. Our goal is to use neutron crystallography to reveal
the catalytic mechanism by determining the location and movement of H over the course of the multistep reaction. This
involves determining a large number of neutron structures of XI in complex with different metals and substrates.In order to
make this possible we have assembled an international consortium of scientists from ISIS, ILL, Fox Chase Cancer Center
and LANSCE to collect these data sets on different beam lines. This consortium will not only be involved in determining the
enzyme's mechanism but also in supporting the development of TOF protein crystallography at LMX at ISIS.

Abstract:



Following a successful experiment on D19, the work is about to be 
published as a communication in the journal “Angewandte Chemie”.  The 
title, author list, abstract and doi are reproduced below. 

Identification of the elusive hydronium ion replacing a 
proton in an enzyme at lower pH values 
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Summary 
Visible to Neutrons:  Although thought to be involved in biological 
processes, hydronium ions had never been identified in 
biomacromolecular crystallographic structures.  A hydronium ion has 
now been found by neutron and X-ray crystallography to interchange 
with metal cofactors in the active site of an enzyme.  Under more 
acidic conditions, the hydronium ion is dehydrated to a proton, and 
the binding site collapses (see picture). 
 

 
 
The article was published online 23rd May 2011, with citation:  
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