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Unlike chemical catalysis, biocatalysis is considered to be an effective and environmentally friendly process where 
enzymes perform variety of chemical reactions. It is extremely relevant in industry due to properties, such as stereo-, 
chemo-, regioselectivity as well as high catalytic activity and mild operational conditions [1]. Biocatalytic processes 
have been applied in a number of fields including bioremediation, pharmaceutical, food, textile industries and polymer 
synthesis, etc. 

The key step for the production of biocatalysts is the development of an efficient protein expression system. Since 
the expression of genes in their native organisms is usually too low, it becomes crucial to design protein expression 
systems that would be capable of producing high yields of the target proteins. A very common problem related to the 
development of such biological system is protein insolubility that in turn leads to protein aggregation. In order to 
overcome this obstacle, target genes can be fused to highly soluble proteins, so-called chaperones or fusion partners [2]. 
Besides this, expression vectors must include other essential parts, such as origin of replication, promoter, terminator, 
selection markers, affinity tags. Each of these parts have to be selected according to the gene of interest. The choice of 
expression host is another important aspect to be considered and, to this date, the most widely used organisms are 
bacteria and yeasts [3]. 

In this study we aim to develop yeast expression system for the synthesis of several industrially important bacterial 
enzymes – laccase (Lacc) and β-carbonic anhydrase (β-CA). Kluyveromyces marxianus yeasts serve as a host for the 
expression of the mentioned enzymes since it is known as thermotolerant and fast-growing organism, having a GRAS 
(generally recognized as safe) status as well as an ability to metabolize wide variety of carbon sources [4]. To ensure 
high expression and solubility of Lacc and β-CA, three proteins – maltose-binding protein, endo-polygalacturonase and 
triose-phosphate isomerase – were investigated as fusion partners.  
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