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ENZYMATIC BIOTECHNOLOGY AND RELATED INDUSTRIAL BIOTRANSFORMATIONS

Description

Enzymes, as biological catalysts, show very interesting properties for the industry: they are highly specific,
work in mild conditions, are easily available and preserve the environment. For these reasons, many enzyme-
catalysed processes have emerged in food, detergent, chemical, pharmaceutical and diagnostic industry. These
applications have demonstrated to be very competitive and efficient. Our technology offers the possibility to
perform a biotransformation which leads to the product that the customer needs.

How does it work

Enzymes are obtained from microorganisms (bacteria, fungi or yeasts) selected by screening and harvested by
fermentation procedures (reactors or flasks). Enzyme purification is achieved from the fermentation broth to
yield the biocatalyst of commercial interest. The purification procedure involves any chromatographic technique
and concentration techniques are utilized.

Structural characterization of the purified enzyme is
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from posttranslational processes, other systems of clonation
and expression are utilized. Genes from actinomycetes will
be cloned and expressed in Streptomyces lividans by using
bifunctional expression vectors. Another cloning and
expression system would be Pichia pastoris. o
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optimisation of the immobilization process is studied in
order to achieve an industrial biocatalyst. Finally, best
conditions for process are determined: optimal pH value and
temperature, pH and temperature stability, determination of
kinetic parameters and recycling.

Through systems of developed expressions, any enzyme of industrial and/or pharmacological interest can be obtained
in large quantities, bringing down processes costs. The novelty lies in the disposition of non-conventional systems of
clonation and expression, which allow producing enzymes and other molecules that cannot be obtained using E. coli,
like in the case of the ones produced by actinobacteria, microorganisms’ source of a great variety of compounds for
industrial and/or pharmacological interest.

Enzyme obtention process

Immobilization is a technology that allows the acquisition of enzymatic derivatives more stable than the enzyme in
solution, and that can be reused several times. It also allows the design of reactors of easy manage and control.

The novelty is the use of activated supports allowing multipoint covalent immobilization of enzymes, representing a
significant increase in stability and maintenance of the activity after successive cycles since its desorption occurs.
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Enzymes are very specific biocatalysts, exhibit high catalytic activity and act at moderate temperatures and
atmospheric pressure. In addition, reactions in organic media have numerous advantages over aqueous media:
increase the solubility of some reactants, products can be isolated more easily, enzyme stability may be increased,
no bacterial contamination, etc.

The ability to produce enzymes in large quantities and dispose of them in a stable and reusable way would reduce
production costs of any process, using these biocatalysts would not generate polluting chemicals that often
accompany chemical processes. This not only cheapen production costs by not having to apply methods of
decontamination, but also the process itself involves an environmental improvement.
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And also

We are looking food, detergent, chemical products, pharmaceuticals and diagnostic companies who desire to
obtain great quantitites of a particular biocatalizer in enzymatic biorreactors, in a process of low economic
cost. The Enzymatic Biotechnology Group from the Complutense University of Madrid offers his know how to
optimise industrial enzymes: production, isolation, purification and characterization from producer
microorganisms; isolation, cloning and sequencing of the genes; hyperexpression in microorganisms; protein
engineering, immobilization and optimisation to apply the enzymes in bioreactors. The group can produce any
enzyme for companies interested in obtaining industrial biocatalysts for any application field.

Responsible Researchers

Name: Carmen Maria Acebal Sarabia: acebal@bbml.ucm.es

Isabel de la Mata: isabel@bbml.ucm.es
Department of Biochemistry and Molecular Biology |
Faculty of Biological Sciences

© Transfer of Research Results Office — UCM
Faculty of Medicine. Edificio Entrepabellones 7 y 8.
C/ Doctor Severo Ochoa, 7. 28040 Madrid.

otriutt@ucm.es

UCM+T

COMPLUTRANSFER

UNIVERSIDAD COMPLUTENSE DE MADRID



mailto:otriutt@ucm.es;acebal@bbm1.ucm.es;isabel@bbm1.ucm.es?subject=ENZYMATIC%20BIOTECHNOLOGY%20AND%20RELATED%20INDUSTRIAL%20BIOTRANSFORMATIONS
http://pendientedemigracion.ucm.es/info/likara/English/index.html
http://pendientedemigracion.ucm.es/info/likara/English/index.html
mailto:acebal@bbm1.ucm.es;ripio@rect.ucm.es?subject=ENZYMATIC%20BIOTECHNOLOGY%20AND%20RELATED%20INDUSTRIAL%20BIOTRANSFORMATIONS
mailto:isabel@bbm1.ucm.es;otriutt@ucm.es?subject=ENZYMATIC%20BIOTECHNOLOGY%20AND%20RELATED%20INDUSTRIAL%20BIOTRANSFORMATIONS

	This technology is developed in the Department of Biochemistry and Molecular Biology I, Faculty of Biological Sciences. The team has extensive experience in the methodologies described and has worked with different enzymes (cellulases, lipases D-amino...
	The research group aims enzymes involved in industrial processes.
	Research areas of BIOTEC group

