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Abstract

The emergence of SARS-Cov-2 remains a challenge for the global scientific community. Many efforts have been made to
rapidly develop vaccines against SARS-Cov-2. Currently available vaccines, based on the spike glycoprotein (S), are
effective in generating neutralising antibodies to prevent severe acute forms of Covid-19. However, the emergence and
spread of SARS-Cov-2 variants with mutations in the S protein raises questions about the need to adapt the vaccine
strategy to the evolution of the virus. Proteome analysis of many SARS-Cov-2 clinical isolates suggests the development
of vaccines based on peptides corresponding to epitopes located in the constant regions of viral proteins that could be
effective despite the appearance of variants or the emergence of new strains of beta coronavirus. Other therapeutic
innovations against Covid-19 could come from the development of peptides that inhibit structural and non-structural
viral proteins. Beyond the therapeutic aspects, research on Covid-19-related proteins and peptides is also directed
towards the development of diagnostic tools. The study of the glycosylation of viral proteins and the ACE-2 receptor is
important for the development of therapies and diagnostics.
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1. Introduction

The emergence of SARS-Cov-2 has been a challenge for the global scientific community for almost two years [1]. A major
avenue of research to combat Covid-19 is the development of vaccines against SARS-Cov-2 [2]. SARS-Cov-2 is a beta-
coronavirus of the Coronaviridae family [3]. This virus has a 30 kb RNA genome with fourteen ORFs that allow the
expression of four major structural proteins called E (envelope), M (membrane), N (nucleocapsid), and S (spike)
proteins. The S protein is a homotrimer composed of two functional subunits, S1 and S2, involved in cell receptor
binding and membrane fusion, respectively. Entry of SARS-Cov-2 into human cells requires high-affinity interaction
with the angiotensin converting enzyme 2 (ACE2) receptor. Vaccine development against SARS-Cov-2 has been largely
focused on the S glycoprotein, which is the dominant surface antigen of the virus particle. Currently available vaccines
are effective in generating neutralising antibodies to prevent severe acute forms of Covid-19. However, the emergence
and spread of SARS-Cov-2 variants with mutations in the S protein raises questions about the need to adapt the vaccine
strategy to the evolution of the virus [4]. In addition to the S protein, epitopes that can stimulate B and T cells have been
identified in the M and N proteins [5]. Proteome analysis of numerous SARS-Cov-2 clinical isolates has identified the
most frequent mutations and shown that some non-structural viral proteins are highly resistant to mutation [6]. This
may allow the development of vaccines based on peptides corresponding to epitopes located in constant regions of viral
proteins that could be effective despite the appearance of variants or the emergence of new strains of Beta coronavirus.
Further therapeutic innovations against Covid-19 could come from the development of peptides that inhibit viral
proteins [7-9]. These peptides target structural proteins of the virus such as the receptor binding domain of the spike
protein, or the activity of non-structural proteins such as main protease (Mpro) involved in the cleavage of viral
polyproteins, or 2'-O-methyltransferase involved in the 5' capping of viral RNA. Beyond the therapeutic aspects,
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research on proteins and peptides related to Covid-19 is also directed towards the development of diagnostic tools. For
example, analysis of the urinary proteomic profile can provide an early prognosis of complications in patients infected
with SARS-Cov-2 [10]. The study of glycosylation of viral proteins and the ACE-2 receptor is important for the
development of therapies and diagnostics [11]. Indeed, glycosylation sites can participate in immune evasion by
protecting specific epitopes from neutralising antibodies. It is essential to control the glycosylation of recombinant viral
proteins used for vaccine design or in the manufacture of serological test kits.

2. Conclusion

Peptide and protein research is essential in the fight against Covid-19 and Sars-Cov-2. It serves the development of new
vaccines, new drugs and new diagnostic tools.
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