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Cyanobacteria: Small candidates as great
hopes for medicine and biotechnology
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1/3



PHYS 19X

The team headed by Dr Paul D’Agostino will sequence 40 symbiotic and rare
terrestrial cyanobacteria for the production of new active agents and to explore
the potential for applications in biotechnology. Credit: Paul D’Agostino

An ever-growing global population, an increasing standard of living and
environmental challenges such as anthropogenic climate change, ocean
pollution, the declining availability of arable land and dwindling fossil
resources—these are today's global challenges. Therefore, the German
Federal Ministry of Education and Research has dedicated the Science
Year 2020/21 to the topic Bioeconomy with the aim of meeting these
challenges with little heroes. The 'stars' of bioeconomy are proteins,
algae, microorganisms, and other tiny creatures with great impact.

At the Chair of Technical Biochemistry at TU Dresden, the researchers
will now focus on some of the oldest of such little superheroes:
cyanobacteria. There are about 2000 species of cyanobacteria and many
of these species have been poorly researched. Dr. Paul D'Agostino,
Professor Tobias Gulder and their team—including cooperation partners
Michelle Gehringer (TU Kaiserslautern), Michael Lakatos and Patrick
Jung (both Hochschule Kaiserslautern) — hope that unusual
cyanobacteria will yield promising results and make an innovative
contribution to bioeconomy.

"Microorganisms produce valuable organic molecules with great
potential for many applications. It is important to know that unusual
organisms often also produce novel bioactive agents. The discovery of
such new, bioactive molecules is essential if one thinks, for example, of
new medical challenges such as the coronavirus and the progressive
development of resistance to established active agents. Within the scope
of this project, we therefore want to investigate the genetic potential of
very unusual cyanobacteria for the production of innovative active
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pharmaceutical ingredients," explains Gulder.

As a first step, the team will predict the potential of natural compounds
by sequencing the genomes and subsequent bioinformatic analysis. The
results can then be translated into the targeted discovery of new
molecules using modern methods of synthetic biology and
biotechnology. As a final step, the project will focus on the production
and characterization of these natural compounds and on the application
of the enzymes producing these compounds as biocatalysts for the
development of sustainable chemical processes.
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