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The Thermotoga neopolitana xylose isomerase(TNXI) is extremely thermostable and
optimally active at 95C. It's derivative, TNXI Val185Thr(V185T), which acquired
from directed evolution for high activity on glucose at low temperature and low
pH, was analyzed based on the 3D protein structure. The change of Valine to
Threonine enabled the enzyme 3-times more efficient toward glucose as substrate
while little difference toward xylose. The reaction temperature used in the current
industrial glucose isomerization process is limited to 60C because of by-product
and color formation that occur at high temperature and alkaline pH, and because
the isomerases themselves are not highly thermostable. Thermostable Xis with
neutral or slightly acidic pH optima have a potential for industrial applications.
The reasons of enhancing catalytic activity by the mutation on site 185 are
discussed, and another sites candidates for rational designed enzyme to achieve
the above industrial demands are suggested.
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