
A new molecular toolkit for the assembly of customized fusion proteins. 

An investigation led by Tomàs Santalucía presents a new and versatile method for creating 

fusion proteins with potential for ample use in many projects: Buj R, Iglesias N, Planas AM, 

Santalucia T. A plasmid toolkit for cloning chimeric cDNAs encoding customized fusion proteins 

into any Gateway destination expression vector. BMC Molecular Biology. 2013, August 20th; 

14(1):18. doi: 10.1186/1471-2199-14-18. 

Fusion proteins are valuable tools in basic studies of protein function as well as for many 

biotechnological applications (e.g. the generation of new therapeutic agents), and are set to 

become fundamental for the impending synthetic biology-based industrial revolution. These 

chimeric proteins result from juxtaposing peptide modules with well-defined functions and 

technological interest, to non-related proteins that are the object of research, so that they can 

be more easily purified, detected or targeted to a particular location (among other functions).  

They are translated just like any other protein, but their coding sequence results from cloning 

together unrelated cDNA fragments selected on the basis of the properties that the final 

protein product should be endowed with. Recombination-based cloning systems such as the 

“Gateway” kits from Life technologies have greatly simplified the construction of vectors for 

expressing fusion proteins. However, the number of functional modules that can be attached 

to the proteins of interest is limited, as it typically depends on their sub-cloning into 

previously-designed vectors encoding the required modules. We have addressed this issue by 

creating a useful Gateway-based plasmid toolkit that allows the simultaneous cloning of a 

protein of interest and two flanking functional domains chosen from a fully-customizable 

collection of pre-assembled universal modules, which can be used combinatorially. This design 

could potentially allow the screening of vast collections of fusion proteins across multiple host 

organisms, owing to its compatibility with the existing ORFeome collections from well-known 

model organisms, as well as with future Gateway-based collections of protein sequences 

derived from the metagenomic analysis of environmental samples. This could ultimately 

facilitate the discovery of new chimeric peptides with interesting biotechnological applications. 

 

 

 

 

 

 

 

 

 

 


