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1. Nature search and selection of technologically useful microbial enzymes (including
extremophilic ones) using efficient methods including omics techniques

2. Molecular identification of microorganisms that produce enzymes and useful
bioproducts

3. Development of efficient bioprocesses (biosynthesis, biocatalysis, biotransformation):
isolation and purification of enzymes and bioproducts; mathematical optimization and
scale-up of biotechnological processes under different culture conditions or reaction
environments

4. Production and characterization of various forms of biocatalysts (including :
immobilized): kinetics and mechanism of action, stability, stabilization

5. Construction of recombinant enzymes using genetic engineering techniques:
selection of vectors and expression systems; optimization of expression of target
gene(s) in a heterologous host, purification of recombinant enzymes

6. Engineering native and recombinant enzyme proteins by recombinant DNA technology:
rational mutagenesis and directed enzyme evolution

7. Developing strategies for using enzymes to produce compounds previously obtained only
by chemical synthesis

The portfolio of research groups was created as part of the Programme "STER" — Internationalisation of doctoral schools” as part
of the realization of the project “Curriculum for advanced doctoral education & taining — CADET Academy of Lodz University of Technology”.
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Present activities:

The Industrial Biotechnology team conducts research in the discipline of Food and
Nutrition Technology. Currently, most of the work is in the areas listed below:

1. Selection and kinetic, biochemical and structural characterization of biocatalysts from
extreme environments

2. Bioprocess improvement by engineering the biocatalyst form, reaction environment,
and genetic modifications

3. Application of extremophilic enzymes in selected biotechnological processes.
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The demands of today's global marketplace are forcing the search for new, low-cost
technologies that will enable the efficient production of goods and commodities with low prices
and competitive quality. The solution is now found in the development of modern
biotechnologies that use enzymes isolated from microorganisms or their entire living cells for
industrial catalysis. The most common are enzymes isolated from mesophilic organisms, which
are so far the best understood, however, not all industrial processes can use them. In cases
where it is advantageous to use specific technological conditions, e. g. low or high temperature, Synteza gataktozylowanych alkoholl

pH other than neutral, increased salt concentration, the enzymes of mesophilic microorganisms “"“““::"“’"‘V)"“"“"“’"“Wmﬂ P-galaktozydaze
do not show full activity. For this reason, interest in microorganisms living in extreme S Y gl

environments and their enzymes, often referred to in the literature as extremozymes - next \//\:;H/\W
Boc-NH'
generation enzymes - has been growing for several decades. In the field of food and nutrition oM

technology, this is one of the important research directions.
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Future activities:

1. Search for unique and biotechnologically interesting enzymes and homologs of commercial enzymes widely used in
industry today

2. Rational waste management and design of competitive processes for obtaining value-added compounds

3. Creating new technologies based on energy-efficient and environmentally friendly biotechnologies.

Keywords:

biocatalyst, bioprocess, extremophilic enzyme, cloning and expression, bioeconomy

List of internship proposal in this research team:

Extremophilic microbial communities: biocatalysts and biomolecules applicable in industry
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