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New developments in Yarrowia lipolytica yeast expression system and its application to 
genetic engineering of heterologous proteins
Catherine Madzak
French National Institute for Agricultural Research, France

More than 100 heterologous proteins from various phylogenetic origins have been successfully produced in Yarrowia lipolytica 
yeast expression system, which offers reliable performances in glycosylation, folding and secretion of complex proteins. We 

present here a short review of the major tools developed in this yeast, with focus on vectors for targeted monocopy integration 
(YLEX expression kit, Yeastern Biotech Co, Taiwan), a system particularly adapted to genetic engineering of heterologous proteins. 
In order to examplify the various applications of Yarrowia expression system, a number of current collaborative works on whole-
cell biocatalysis, genetic engineering of secreted enzymes, and surface-display of heterologous proteins (arming yeasts) will be 
briefly resumed. Some applications, like high throughput screening, require improving Yarrowia transformation methods for 
higher efficiency, without sacrificing the high percentage of correctly targeted integrations. For that purpose, we have developed 
a sensor system for homologous integration, based on E. coli lacZ gene expression, which allowed us to evaluate some chemicals 
increasing transformation efficiency for maintenance of a high percentage of correct integration. Dithiothreitol was found to be 
not only more efficient than dimethyl-sulfoxide in increasing transformation efficiency, but also compatible with homologous 
integration, which was not the case of the latter that promoted out-of-site integration. An optimized transformation protocol 
using dithiothreitol has been developed, which ensures very high transformation efficiency.
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The advent of molecular technologies, protein engineering and directed evolution, new avenues are being opened to make use 
of the enormous diversity of natural biopolymers. Polysaccharides are at the forefront of this rediscovery of natural resources, 

not only for the shear quantity of their production but also for the amazing quality and diversity of their physico-chemical 
properties and biological functionalities.

One of the classes of polysaccharide with a promising economic potential comprises those with biological activities, such 
as chitosan, heparin, hyaluronic acids, and other glycosaminoglycans. All of these diverse polysaccharides have been optimised 
over the course of evolution to fulfil their many roles in the life of bacteria, fungi, plants, animals, and humans. However, there is 
still considerable leeway for optimisation of these biopolymers to fulfil their many roles in biotechnology. Today, modifications 
and optimisations are typically done using chemical methods such as acid or alkali treatment. Alternative and/or complementing 
enzymatic modifications will reduce energy input and environmental impact while at the same time offering the advantage of 
higher specificity and, thus, potentially yielding novel polymers and/or oligomers with advanced physico-chemical properties 
and biological functionalities. In the following research work, one of the isolated chitin deacetylase (CDA) from Bacillus cereus 
was cloned in E.coli pLys strain and the activity was checked for on chitohexamers.
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