
Background
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 safe1. The main steps

in the production of VLPs are:

a) viral gene cloning into a vector,

b) synthesis of VLPs in selected expression

system,

c) purification of VLPs,

d) identification and characterization of the

particles2.

One of the most limiting factors in successful VLP

production is the solubility of synthesized viral

protein. In order to overcome this limitation, it is

important to select a 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 VLPs3.

Figure 1. Schematic representation of cloned gag gene and galactose-

inducible promoter.
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Methods
• Expression vector with the capsid protein-coding

gene and a galactose-inducible promoter was

inserted into S. cerevisiae expression system

(Fig. 1).

• For cell disruption we chose the glass bead

method.

• Protein samples were analyzed in SDS-PAGE.

Results
1. Initially, the gag gene was expressed in the

AH22-214∆pep4 strain. Expression was

successful, however, the majority of the Gag

protein was detected in insoluble protein

fraction (Fig. 2 A).

2. Expression optimization experiments achieved

minimal, or no Gag protein solubility (Table1).

3. Following expression experiments were done in

a different yeast strain BY4741. Expression was

successful and Gag protein was detected in a

soluble protein fraction (Fig. 2 B).

Aim
The aim of this study was to synthesize soluble S.

cerevisiae Totivirus L-BC Gag protein which would

self-assemble into L-BC VLP.

Conclusion
Recombinant Gag protein expression in AH22-

214∆pep4 strain was unsuccessful as the majority

of the protein was insoluble. Further experiments

are required to optimize soluble Gag expression

which would self-assemble into VLPs in BY4741

strain.
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Figure 2. Gag protein expression in S. cerevisiae (A) AH22-214∆pep4 

strain and (B) BY4741 strain. Soluble and insoluble protein fractions 

were separated.

Table 1. Soluble Gag protein expression optimizations conditions and 

the resulting Gag protein solubility. Bolder lines separate 3 experiments.


