
 

Researchers discover high-performance
biocatalyst for the production of naturally
derived drugs
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Spatial structure of the enzyme AmbDH3. Credit: Frank Hahn
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In the bioeconomy, biotechnological processes are replacing processes
that rely on fossil resources. Microorganisms and enzymes are being
used in targeted fashion as biocatalysts for industrial production.
Researchers at the University of Bayreuth have now discovered an
enzyme that offers great advantages as a biocatalyst. It is eminently
suited for the production of natural product-derived drugs that promise a
broad spectrum of medical application. Conventional synthesis processes
for these substances are very laborious. In the journal ACS Catalysis,
researchers from the team of Prof. Dr. Frank Hahn present their
discovery.

Biotechnological production of natural products and
drugs

Nature holds a wealth of substances that could be of great medical
benefits for humans. Due to their complex structures, however, these
natural products can often only be produced at great expense when using
conventional chemical processes. One promising approach to this
problem is the use of biocatalysts, which often help to markedly simplify
production. The new biocatalyst discovered by the Bayreuth researchers
is the enzyme AmbDH3. It can be used to produce ring-shaped building
blocks of natural products, so-called tetrahydropyrans. They often cause
the biological activity of natural products, and therefore play an
important role in medical applications.

In their study, the Bayreuth scientists succeeded in proving that
AmbDH3 can be used to produce the antibiotically active
(–)-centrolobin. On the basis of this, the Bayreuth research team intends
to tackle the synthesis of further, even more complex tetrahydropyran-
containing natural products. One example are the Bryostatins, which are
of great interest in drug research due to their antiviral activity. They
might even be suitable for the treatment of cancer or Alzheimer's
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disease.

A versatile and powerful biocatalyst

Tetrahydropyrans are ring-shaped molecules that belong to the chemical
group of heterocycles. The research group of Prof. Dr. Frank Hahn at
the University of Bayreuth shows, in its new study, that a variety of
different heterocycles can be obtained with the help of the biocatalyst
AmbDH3. The new biocatalyst has the advantage of allowing the spatial
structure of the resulting ring-shaped molecules to be precisely
controlled. In addition, AmbDH3 is a very stable enzyme and suitable
for the production of large quantities of a desired substance. Until now,
no biocatalyst has been known to combine all of these properties.

The scientists discovered AmbDH3 while studying bacteria that use this
enzyme to produce ambruticin. This is a potential drug candidate for
treatment of fungal diseases.

On our way to a sustainable bioeconomy

"I expect future applications for the enzyme AmbDH3 primarily in the
production of active pharmaceutical ingredients, but also in the synthesis
of fine chemicals. Our research group is confident that we will be able to
discover further enzymes related to AmbDH3, which will further expand
the repertoire of these biocatalysts. Our work has proven that
biocatalysis can make a significant contribution to establishing a more
natural resource-based economy. It thus contributes to solving central
social challenges," says Hahn, who, together with his team at the
University of Bayreuth, is conducting research into the drug potential of
natural products, and the synthetic potential of biosynthetic enzymes.

Industrial (or "White") biotechnology is indispensable in the
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development of a sustainable bio-economy. By allowing microorganisms
or enzymes to take over the production of substances that were
previously obtained by 'artificial' chemical synthesis processes, energy is
conserved and significantly fewer toxic chemicals used. The chemical
and pharmaceutical industries are very interested in such gentle
processes. "With new biocatalysts, areas that until recently were reserved
for traditional chemical synthetic methodology can be opened up to the
bio-economy. In future, it will be important to combine the advantages
of both research and development approaches in a targeted way," Hahn
explains.

  More information: Tim Hollmann et al. Biocatalysts from
Biosynthetic Pathways: Enabling Stereoselective, Enzymatic Cycloether
Formation on a Gram Scale, ACS Catalysis (2020). DOI:
10.1021/acscatal.9b05071
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