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This doctoral thesis consists of five chapters. Chapter 1 is an introduction,
explaining basic information and research background on the new coronavirus (SARS-
CoV-2), vaccine, and medicines targeted in this paper. Though the global COVID-
19 pandemic has now subsided, emerging new mutant virulent strains demand the use
of new vaccines. This motivated us to develop vaccine candidate and monoclonal
antibodies from a rapid and inexpensive E. coli expression system.

In Chapter 2, the receptor binding domain (RBD) of SARS—CoV-2 was produced in
an E. coli expression system and the immunogenicity of RBD was tested in mice
model and neutralisation was tested using pseudoviruses. The result of these
examinations showed that RBD produced by E. coli has a native—like structure and
it exhibited immunogenicity with the sera having neutralization of 50% (with
adjuvant) and 30% (without adjuvant).

In Chapter 3, we compare the immune response generated by the E. coli produced
RBD with a full-length S1 spike protein produced in mammalian cells. The group
that was treated with alternating doses of RBD and spike protein showed very high
neutralizing activity. The question of whether this interaction is caused by
glycosylation or by structure is still open to discussion, but it could be a
simple and generalizable strategy to increase the efficacy of a vaccine.

In Chapter 4, we have established monoclonal antibodies (mAb)from mice that
were immunized with RBDs produced in the E. coli expression system. The results
showed that the mAb bind to the spike protein and RBD with very high binding
affinity.

Chapter 5 presents the conclusions of this thesis. We tested the merits of
using E. coli produced SARS-CoV-2-RBD as a vaccine model and as antigens for the
production of monoclonal antibodies. The E. coli expression system is a quick and
cost—effective method having a long history, but it was unsuitable for expression
of proteins with disulfide bonds. However, we showed that E. coli system can be
used for the development of vaccines and the neutralizing antibody medicine
through effective refolding strategy. The SARS-CoV-2 target in this paper is
serves as a model to verify the efficacy of the E. coli expression system, can be
applicable to other viruses and bacteria.




