
�������� ��	
���
��

Engineering and Application of Enzymes for Lipid Modification, an Update

Katja Zorn, Isabel Oroz-Guinea, Henrike Brundiek, Uwe T. Bornscheuer

PII: S0163-7827(16)30011-X
DOI: doi: 10.1016/j.plipres.2016.06.001
Reference: JPLR 917

To appear in:

Received date: 23 March 2016
Revised date: 30 May 2016
Accepted date: 10 June 2016

Please cite this article as: Zorn Katja, Oroz-Guinea Isabel, Brundiek Henrike, Born-
scheuer Uwe T., Engineering and Application of Enzymes for Lipid Modification, an
Update, (2016), doi: 10.1016/j.plipres.2016.06.001

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.plipres.2016.06.001
http://dx.doi.org/10.1016/j.plipres.2016.06.001


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 1

Engineering and Application of Enzymes for Lipid Modification, an Update 
 

Katja Zorna,b, Isabel Oroz-Guineaa,b, Henrike Brundiekc, Uwe T. Bornscheuera* 

 
aInstitute of Biochemistry, Dept. of Biotechnology & Enzyme Catalysis, Greifswald 

University, Felix-Hausdorff-Str. 4, 17487 Greifswald, Germany 
cEnzymicals AG, Walther-Rathenau-Str. 49a, 17489 Greifswald, Germany 

 

bEqual contribution 

 

*email: uwe.bornscheuer@uni-greifswald.de 

Tel.: +49 3834 86-4367 

Fax: +49 3834 86-794367 

 
Abstract 
This review first provides a brief introduction into the most important tools and 

strategies for protein engineering (i.e. directed evolution and rational protein design 

combined with high-throughput screening methods) followed by examples from 

literature, in which enzymes have been optimized for biocatalytic applications. This 

covers engineered lipases with altered fatty acid chain length selectivity, fatty acid 

specificity and improved performance in esterification reactions. Furthermore, recent 

achievements reported for phospholipases, lipoxygenases, P450 monooxygenases, 

decarboxylating enzymes, fatty acid hydratases and the use of enzymes in cascade 

reactions are treated. 
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1. Introduction 
Development of sustainable energy and material production processes is one of the 

major challenges faced in the prosecution of a more eco-friendly chemical industry. In 

order to overcome these environmental concerns, the application of greener reaction 

technologies, as well as the use of renewable raw material sources, is needed to cover 

the increasing demand of fuels and chemicals as well as to provide compounds for 

healthy human nutrition. In this sense, the use of vegetable oils – and to a smaller 

extent of animal fats – together with the implementation of biotechnological 

methodologies, is an important alternative to traditional petrol derived processes. 

Lipid biotechnology employs whole (engineered) microorganisms or isolated enzymes 

as biocatalysts to obtain a great variety of specialties, which are used for the 

production of healthy fats and oils, cosmetics, lubricants, coatings, surfactants, 

biofuels, and many other useful products [1-3]. Commonly used enzymes for the 

modification of lipids, fats and oils, include mostly lipases, but also phospholipases, 
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