Immune Response to Variant Receptor Binding Domain
of the SARS CoV-2 Spike Protein
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Abstract
The novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) which
emerged in late 2019 rapidly developed into the Covid-19 pandemic. This highly
contagious disease rapidly became a major global threat to human health and public
safety leading to 5.7 million deaths so far. Despite the development of vaccines, which
have greatly reduced disease morbidity and mortality, the rapid emergence of new
variants is a major challenge to vaccine efficacy and long-term immunity. We
hypothesize that the emergence of mutations in the spike receptor binding domain
(RBD) will affect vaccine induced or naturally acquired immune response to currently
circulating variants of concern (VOC). To test this hypothesis, vaccination induced or
naturally acquired serum antibodies to the original Wuhan strain of the spike RBD will
be screened by ELISA for reactivity with recombinantly produced spike RBD from two
major VOCs (Delta and Omicron). Recombinant spike RBD produced from the Wuhan
strain of SARS CoV-2 will be used as control. Knowledge of immune response to
emerging variants of the virus will provide information essential for future vaccine
design, taking these variants into consideration. The recombinant proteins produced
will also serve as reagents for population screening to identify individuals with
antibodies to SARS CoV-2.
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Figure 2: Outline of the methodology to generate mRBD
Delta & Omicron variants (a) Gene cloning of the expression
vector to generate recombinant plasmid (b, c)Transformation
and Sequencing of the plasmid DNA using competent E. coli
cells (d) Plasmid map of mammalian expression vector
pCAGGS with RBD (e) Recombinant plasmid purification with
maxi-prep (f) Transfection of the recombinant plasmid into
the mammalian cells

Introduction
• WHO reported ~6 million deaths and ~450 million infections
• The SARS-Cov2 Spike receptor binding domain (RBD) binds to the angiotensinconverting enzyme 2 (ACE2) receptor in the host for viral entry.
• Antibodies that can neutralize and block the viral entry are critical for preventing
infections 1.
• VOCs that have robust intrinsic fitness have emerged to evade such immune
responses 2.
• These VOCs increased transmission rate (Delta R0: 5.08; Omicron: 3x R0 of Delta)2,3.

Preliminary Results & Discussion
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Figure 1: Schematic of SARS-Cov2 and the mechanism of viral entry (a) Structure of the
SARS-COV-2 spike4 (b) The binding and virus–cell fusion process mediated by the S protein5.

Aims
• Our goal in this project is to investigate the impact of mutation and variation on
SARS-COV-2 RBD on immune respond to the reference Wuhan strain.

Figure 3: (a) Colonies of DH𝜶𝟓 containing omicron recombinant plasmid. Recombinant RBD variant plasmids was transformed into competent cell (DH𝛼5). 𝐛 Es=ma=ng viability & cell counts of HEK
293 cells. The cells were stained with Trypan Blue to be able to dis;nguish between live and dead cells to ﬁnd theconcentra;on and cell viability. (c) Growth kinetics of HEK 293 cells. HEK 293 cells were
thawed (day1) and the cell growth was maintained by passaging every 2 days.

• This project was able to successfully make and purify omicron and delta’s RBD DNA recombinant plasmid and transfect them into the HEK 293 cells for production of the
RBD spike protein.
• Future project will be focused on purification of RBD that had been transfected to mammalian cells. Moreover, once the antigens were purified, antibody screening will be
performed.
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