Application of hyperthermophilic

enzymes in hydrophobic and

supercritical fluid environments
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Ordinary environments for enzyme reaction
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Novel environments for enzyme reaction

Thermostable enzymes have been used in various
industrial fields because they possess stability at high
temperature without losing enzymatic properties. High
temperature environment also elimnates nsk of
contamination.  Attentions have recently been
concentrated into extremely thermostable enzymes from
hyperthermophilic microorganisms that can grow at
abave 90 C . Enzymes of hyperthermophiles show
tolerance not only in high temperature environments but
also in denaturation environments such as organic
solvents, alcohol, and various detergents etc. We could
expect novel enzyme characteristics if reaction is
performed in such unusual environments, In the
present proposal, we would like to develop a reaction
system in the above-mentioned unique environments
using hyperthermophilic enzymes.

A hydrophobic environment in organic solvents or
other related chemicals is water molecule limited
condition that is not suitable for enzyme reaction because
most proteins unfold and lose their tertiary structure,
However enzymes from hyperthermophiles can retain
their structure without losing their enzymatic activity.
Enzymes that catalyze hydrolysis and transfer reactions
are generally affected by the abundance of water
molecules. Reaction profiles of enzymes could be
curiously modified if enzymes react in such conditions.

Another unique condition where the enzyme retains
stability is supercritical fluid environment. The
supercritical carbon dioxide, in which the reaction control
Is possible by outside operational factor such as the
pressure has been noticed as a solvent of various
enzyme reacfion. All negative effects caused by the
residual solvent, can be eliminated. By adding modifiers
such as the ethanol to the supercritical carbon dioxide, a
remarkable performance rise can be expected in
solubility and mass transfers of the substrate, elc
However, the operating temperature in the above case
would become over 80°C, and only the hyperthermophilic
enzyme is applicable.

Thermostable enzymes from hyperthermophile are
expected to be a unique catalyst at above unusual
reaction conditions.
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