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During the past decade, virus-like particles (VLPs) were widely employed as vaccine platforms and nanodelivery 

systems. These nanoparticles are formed of self-assembling viral proteins so they can be functionalized and used for 

various purposes. Since VLPs are free of replicating viral genetic material, they are considered as safe [1]. Main steps in 

production of VLPs are: a) viral gene cloning into vector, b) synthesis of VLPs in selected expression system, c) 

purification of VLPs, d) identification and characterization of the particles [2]. One of the most limiting factor in 

successful VLP production is solubility of synthesized viral protein. In order to overcome this limitation, it is important 

to select suitable expression system and optimize conditions for soluble recombinant protein synthesis. Also, 

renaturation of insoluble proteins  can be applied to obtain proteins that would self-assemble into VLPs [3]. 

The aim of this study was to synthesize the soluble S. cerevisiae dsRNA virus L-BC Gag protein that would self-

assemble into VLPs to be used for further experiments. L-BC virus gag gene was cloned into expression vector which 

contains galactose-inducible promoter. The synthesis of the recombinant L-BC Gag protein was launched by induction 

for 18 hours in different S. cerevisiae strains. Our initial studies showed that protein expression was successful while 

most of the protein is in the insoluble form. Since for formation of VLPs it is essential to obtain the soluble protein, 

optimization of synthesis and protein purification conditions was performed. We tested different induction times of 

protein synthesis and cell disruption buffers with different concentrations of salt and detergents. Since all of the results 

indicated that the L-BC Gag protein is synthesized in rather insoluble form, we decided to perform additional refolding 

using urea, guanidine hydrochloride and arginine solutions. Unfortunately, the protein did not dissolve in any of the 

solutions, so further optimization for solubilization of L-BC Gag protein is required. 

 
[1] C. Ludwig and R. Wagner, Virus-like particles—universal molecular toolboxes, Current Opinion in Biotechnology 18(6), 537-545 (2007). 
[2] A. Zeltins, Construction and characterization of virus-like particles: A review, Molecular Biotechnology, 53(1), 92–107 (2013). 

[3] Z. Shirbaghaee, and A. Bolhassani, Different applications of virus-like particles in biology and medicine: Vaccination and delivery systems, 

Biopolymers, 105(3), 113–132, (2015). 


