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Abstract

This article describes a novel strategy to fight SARS-CoV-2 infection by employing tiny 
soluble binding proteins called “Odorant Binding Proteins” (OBPs), “Niemann-Pick Type C2 
(NPC2s)”, and “Chemosensory Proteins” (CSPs). The possible interactions between these 
proteins and sensory receptors are not relevant to COVID-19. We concentrate on the in-
teraction between the protein-binding site and C18 lipids in COVID. Extended lipid chains, 
like palmitic acid (C18), oleic acid (C18:1), and linoleic acid (C18:2) resemble the primary 
components of membrane viral particles. The virus’s surface is covered in C18 lipids. In light 
of this, OBPs’, NPC2s’ and CSPs’ capacity to interact with C18-lipids and transfer them to 
Degradative Enzymes (ODEs) may provide a novel molecular strategy for combating coro-
navirus infection, regardless of the course of viral mutation. In order to confine COVID virus 
variations in a hydrophobic pocket and/or produce viral particles devoid of an outer protec-
tive envelope, proteins with the ability to bind long lipid chains on viral surfaces or peplos 
may show great promise.

Introduction

Covid-19 (Coronavirus Disease 2019) is an infectious respira-
tory disease evoking a health crisis and a global pandemic such 
as we rarely see in human history linked to a new type of virus, 
along the lines of SARS (Severe Acute Respiratory Syndrome, 
2002-2004) and MRES (Middle East Respiratory Syndrome: first 
identified in 2012 and still prevalent in 2024) [1-3]. The first 
severe acute respiratory syndrome coronavirus, also known 
as SARS or SARS-CoV-1, was the cause of the 2002-2004 SARS 
epidemic outbreak that sickened over 8,000 individuals from 30 
different countries and territories and claimed at least 774 lives 
globally. This pales in comparison to the second wave, which, as 
of May 26, 2020, had 5,603,558 confirmed cases and 348,194 
deaths worldwide. In Nov. 2002, the SARS-1 outbreak was ini-
tially detected in Foshan, Guangdong, China. The second con-
tagion, known as SARS-2, first surfaced on December 8, 2019, 
when several patients in Wuhan, Hubei Province, China, started 
exhibiting symptoms resembling pneumonia (cough, fever, and 
dyspnea). Similar to SARS-1, SARS-2 is caused by a virus particle 

from the genus Coronaviridae, which is family to the Corona-
viruses (CoVs) and comprises pleomorphic RNA viruses with 
peplomers resembling crowns [4]. SARS-CoV-2 can cause and 
spread an acute respiratory illness that can be extremely seri-
ous, or it can cause a respiratory illness of mild to moderate 
intensity that can heal on its own without the need for special 
treatment. The coronavirus family is diverse [5]. The majority of 
them make animals sick. Nonetheless, human illness is known 
to be caused by seven different types of coronavirus. This list of 
human coronavirus infections includes four that cause a mild up-
per respiratory illness similar to a cold, but MRES, SARS-CoV-1, 
and SARS-CoV-2 have the potential to be far more dangerous, 
and they have recently been linked to significant outbreaks of 
fatal pneumonia [6]. Numerous questions regarding the birth, 
origin, and evolution of the different coronavirus strains are 
raised by this diversity in pathogenicity and transmissibility. The 
question of how SARS-CoV-1 could have disappeared so quickly 
while SARS-CoV-2 is still around five years after spreading is one 
that requires special attention because it still generates a stag-
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gering amount of mutant strains and variations that differ from 
the original virus in many ways (Table 1) [6-10].

Aiming for the “Spike”

Since all of the viral mutations that define novel strains of 
the virus occur at the level of surface protein S, or “Spike”, this 
protein is the primary focus of research against Covid-19. Spike 
protein is one of the essential components of the peplos, or 
viral envelope or shield. The virus has a thorny shape covered 
with spikes that makes it resemble a crowned king [11,12]. This 
spike-shaped glycoprotein on the viral membrane surface is 
how SARS-CoV-2 enters human cells. By fusing the SARS-CoV-2 
envelope with the host cell membrane, the S protein binds to 
ACE2 receptors on human cell membranes to transfer infectious 
RNA there [12-15]. As a result, research on SARS-CoV-2 is accel-
erating in several areas, such as the investigation and identifica-
tion of the molecular underpinnings of the ACE2-S interaction 
and membrane fusion [15-20]. 

In response to numerous mutations on the spike protein of 
the SARS-CoV-2 [21-23], the major biotechnology companies 
developed approximately forty vaccines for the purpose of 
developing viral products and conducting clinical trials, logis-
tics, and manufacturing across multiple countries and country 
associations (Table 2). The ten Covid vaccines listed in Table 2 
are those that have been given the go-ahead for emergency or 
widespread use by at least one strict regulatory body accredited 
by the World Health Organization (WHO): Convidecia, Covaxin, 
CoronaVac, Janssen (Johnsson & Johnsson), Moderna (USA), 
Novavax, Oxford-AstraZeneca (UK), Pfizer-BioNTech, Sanofi-
GSK, and Sinopharm (BIBP, Beijing, China). The WHO is currently 
evaluating Abdala (CIGB-66, Cuba), Corbevax (Texas Children’s 
Hospital, USA), COVIran Barekat (Shifa Pharmed Industrial 
Group, Iran), SCB-2019 (Clover Biopharmaceuticals, USA Inc., 
Ireland Ltd), Sinopharm WIBP (WIBP-CorV, Sinopharm, China), 
Sputnik V (Gam-COVID-Vac, Gamaleya Research Institute of Epi-
demiology and Microbiology, Russia), and Zifivax (ZF2001 or ZF-
UZ-VAC-2001, Anhui Zhifei Longcom, China), among the other 
anti-Covid vaccines. The fact that there are so many vaccines 
and technologies available only suggests that there are as many 
potential vaccinations as there are variants on a spike, but the 
best course of action is still up for debate.

If vaccination is the only treatment for Covid, then given 
the number of patients who are against vaccinations, we must 
also take into account the possibility that Covid and Spike will 
continue to evolve and mutate (as evidenced by the number 
of variants discovered after five years), eventually eluding our 
supply of vaccines and/or depleting our ability to continuously 
try and modify the vaccine to account for the new mutation. 
The history of Covid virus is another thing to think about [24]. 
SARS-CoV-2’s exact chain of animal-to-human transmission is 
still unknown, but a zoonotic origin, in which the virus started in 
bats before moving on to an intermediary host (probably a pan-
golin) where it underwent a mutation and eventually spread to 
humans, is one of the most likely scenarios for the virus’s evo-
lutionary origin. Whatever the history, one crucial aspect of the 
current scenario is the efficient infection and replication ability 
of SARS-CoV-2, which has led to the emergence of viral variants 
that are more contagious and have varying degrees of pathoge-
nicity than the original virus, raising concerns about their con-
tainment. The severity of illness and mortality caused by SARS-
CoV-2 infection is decreasing due to the availability of vaccines, 
one after the other over multiple adaptations, repetitions, and 
injections; however, the virus’s extinction is not expected, pre-

dictable, and/or imminent. Most of the current SARS-CoV-2 
neutralizing antibodies were unable to neutralize Omicron [25]. 
Regarding this, humoral immune escape was a defining feature 
of Covid re-emergence, which has emphasized the importance 
of tracking SARS-CoV-2 evolution globally. 

Furthermore, since bats are flying mammals rather than 
birds and are thought to be the original host of all β- and 
α-coronaviruses, as well as human coronaviruses, and many 
more, this is also required. Most of all bat chiropteran families 
have tested positive for many various coronaviruses. Ninety 
percent of the 100 distinct viruses that cause human diseases 
worldwide on hotspots have been identified in bats. It is an-
ticipated that bats harbor over >3200 coronaviruses, the vast 
majority of which are currently unidentified. These include 
pathogens that cause high-consequence infectious diseases like 
the filoviruses that cause Ebola and Marburg, paramyxoviruses 
that cause Nipah and Hendra, and all of these human-emerging 
MERS-CoV, SARS-CoV, and SARS-CoV-2 variants. These variants 
share the same human cellular receptor molecule as SARS-
CoV-2, and as such, they may present a greater risk of emerging 
from bats into humans in the future [26,27]. Do we have the 
resources and the technology to keep up the fight and consis-
tently adjust to a new bat scenario by producing a large quan-
tity of anti-spike vaccines for every population?

Numerous other animals, in addition to bats, are also poten-
tial carriers of coronaviruses, even though bats harbor a higher 
number of zoonotic illnesses and newly emerging coronaviruses 
than any other mammalian taxa. The coronavirus threat may 
arise from coronaviruses that have been found to be harmful 
to companion animals, livestock, and lab animals. Human coro-
navirus spillover is a concern for a wide range of domestic and 
wildlife species, including Canis lupus, Felis catus, felines, wild-
apes, rhesus macaques, chimpanzees, African green monkeys, 
gorillas, civets, ferrets, chickens, ducks, minks, rodents, murids, 
pigs, ungulates, camels, deers, horses, sheeps, bovines, and 
raccoons. The majority of these animals coexist with humans 
in increasingly close quarters as a result of deforestation and 
urbanization throughout the world. Since the majority of these 
animals are living in increasingly close proximity to human hab-
itats, this poses a widespread issue for human society. SARS-
CoV-2, the “human” version of the virus, has infected a wide 
range of animal species. The possibility of the pathogen spread-
ing back to humans arises from the possibility of interspecies 
transmission producing new animal reservoirs where the virus 
can proliferate or endure for extended periods of time [28,29]. 
Since most of these animals share the same ecosystem with hu-
mans, we come into constant contact with them—all the more 
so in this era of climate change and unpredictable seasonal 
growth. This will increase the likelihood of viruses spreading 
from humans to animals and vice-versa [29,30]. Mutations on 
the spike protein can multiply in all forms of zoonosis and/or re-
verse zoonosis, which can be especially harmful to humans and 
great apes, for example. As our closest living relatives and/or 
coexisting with humans in zoos or reserves, great apes are a tax-
onomic group that is vulnerable to human spillover. Every great 
ape species faces extinction. With our arsenal of vaccines (see 
Table 2), will we be able to save them? If the bat spike develops 
into an ape, a pig, a chicken, or a cat spike that is especially viru-
lent for humans, are we prepared to modify our vaccinations? 
Are our tools worthless in the long run if spike mutations are 
the result of perpetual environmental fluctuations and climate 
change? In order to combat COVID-19 and its future offspring, 
we probably need to continue looking for a more universal so-
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lution than treating spike, given the large number of potential 
hosts and coronaviruses that can cause a novel human disease. 

Aiming for the “Crown”

The lipid crown should be the target. The main components 
of the SARS-CoV-2 particle are proteins and fatty acid lipids. The 
lipid bilayer of the virus is made up of phospholipids (phospha-
tidylcholine, phosphatidylethanolamine, and sphingomyelin), 
glycolipids, cholesterol, and generally glycerol, as well as fatty 
acid lipids such as palmitic acid (C18), oleic acid (C18:1), and 
linoleic acid (C18:2). When it comes to lipids, there is threefold 
interest: 1) the SARS-CoV-2 envelope is distinct from the host 
cells; 2) the virus’s exposed procoagulant lipids are accessed 
because oral rinses disrupted them in vivo; 3) the virus picks 
its lipid envelope from the host’s cell’s membrane [31-33]. The 
chemical makeup of the virus membrane plays a crucial role in 
the virus’s ability to fuse and enter target cells, indicating that 
effective SARS-CoV-2 infection may depend on the maintenance 
of a functional lipid bilayer structure [32,33]. These fats, which 
are recognized as crucial plasma lipoprotein surface compo-
nents, have a major impact on the development of SARS, vi-
ral replication, the viral infectious cycle, and COVID-19 [34-43]. 
Thus, targeted lipid-based treatments for SARS-CoV-2 infection 
ought to be very effective. One of the virus’s true chimal char-
acteristics is its lipidic composition [44,45], and further research 
could be done on the supersingular COVID-19 regulation, which 
is based on lipid transport proteins like “Pheromone-Binding 
Proteins” (PBPs), “ChemoSensory Proteins” (CSPs), and Nie-
mann-Pick Type C2 proteins (NPC2s) from insects. 

As extensively described in the study of moths, the olfactory 
cells observed in electron microscopy exhibit a clear functional 
structure. This is a system of tubular pores (where odorous mol-
ecules enter) that reflects the surrounding air to the Olfactory 
Receptors (ORs) [46]. The chemical and physical structures of 
odorous molecules, such as the sexual pheromones of moths, 
are typically very hydrophobic, with long carbon chains leading 
to aldehyde, alcohol, or acetate, serving as the only hydrophilic 
polar unit of the molecule. Similar to fatty acid lipids, odorous 
molecules close to the cells inside the olfactory cilia (sensilla) 
must pass through an aqueous environment, a naturally occur-
ring hydrophilic barrier, the sensory lymph node of insects, in 
order to reach ORs and the dendrites of olfactory receptor neu-
rons (Figure 1). 

The various senses of taste and smell preserve features such 
as tubular pores, sensory lymph surrounding dendrites, cilia 
structure, and receptors isolated from airborne volatiles by an 
aqueous medium. This typical structure is also present in con-
tact chemosensory sensilla of insects (Figure 1) [47]. A typical 
model of the molecular basis of smell and taste reception in 
insects looks like this: lipid chains and odorous molecules were 
able to become soluble due to notably high concentrations of 
small soluble proteins in the lymph, known as Odorant-Binding 
Proteins (OBPs), that enhanced and facilitated their transport 
to the ORs and/or different metabolic enzymes like Cytochrome 
oxidases P450 (CYPs) and Odor-Degrading Enzymes (ODEs) [48-
49]. “OR, ODE, OBP” is widely accepted to be the cornerstone of 
the biochemical basis for the detection of olfactory cues at the 
periphery of the Central Nervous System (CNS)  (see Figure 1), 
though this is still up to debate [50].

Three protein types—OBP, CSP, and NPC2—have been linked 
to a possible role in olfaction and/or taste in insects [51]. In the 
moth system, OBP and CSP have been well documented [52-

55], whereas NPC2 is thought to mediate chemical communi-
cation in ants exclusively [56]. However, the biochemical and 
binding characteristics of these protein families are of greater 
interest to COVID-19 than any potential roles these proteins 
may play in odor signal transduction (Figure 2). For PBP identi-
fied in moths, a hydrophobic pocket is formed from four cen-
tral α-helices, leaving the N- and C-termini free and exposed 
to the entry and/or release of regulatory ligands [57]. The PBP 
links not only to pheromone chemicals but also to palmitic acid 
(C18) [58], which is particularly interesting for the fight against 
COVID-19 since C18 is a major component of the lipid layer of 
SARS-CoV-2 (Figure 2). Comprising six α-helices, the CSPs have 
a similar function. With an extremely hydrophobic internal 
binding pocket, the CSP structure is suitable for extraction and 
transportation of lipid chains such as linoleic acid (C18:2) [59]. 
This transfer of C18:2 also provides an intriguing connection to 
the Covid peplos structure (Figure 2). Lastly, NPC2 is known to 
interact in worker ants with oleic acid (C18:1) [60], which may 
have a direct bearing on controlling the Covid virus. These in-
teractions (PBP-C18, NPC2-C18:1, and CSP-C18:2) are a critical 
link between insect binding protein families and SARS-CoV-2 
surface lipids (Figure 2). 

Stricking SARS-CoV-2’s lipid degradation

The hypothesis regarding the various mechanisms of action 
of OBP, CSP, or another NPC2 in the therapeutic treatment of 
COVID-19 has been described by Picimbon (2023) [61]. The in-
jection of OBP may form a hydrophobic stock around host cells, 
which could have six significant effects on the infection mecha-
nism: 1) inhibition of transmembrane protease serine 2 (TM-
PRSS2) binding site, 2) inhibition of the Angiotensin-Converting 
Enzyme 2 (ACE2) binding site, 3) destabilization of the SARS-
CoV-2 envelope due to the attachment of the OBP to lipids on 
the surface of viral particles, 4) repair of host cell membranes 
by afflux of long lipid chains of the fatty acid type C18, 5) in-
teraction with ODE and CYP metabolic enzymes, which break 
down the lipids that make up the SARS-CoV-2 envelope, and 6) 
destruction of the viral ARN (by therapeutic molecules like in-
terferon INFα, which targets the virus without peplos) following 
the breakdown of the lipid layer of the viral capsid [61].

At this time, there is no proof that the COVID-19, or more 
precisely the virus SARS-CoV-2, is related to PBP, CSP, or NPC2 
complexed with ODE, although there are a few potential signs 
of interactions: 

•  The synthesis of specific OBP in the saliva and peripheral 
nervous system of Aedes aegypti (yellow fever mosquito) 
is caused by the dengue virus

•  Certain coronavirus variants stimulate the production of 
Mouse Urinary Proteins (MUPs)

•  The SARS-CoV-2 significantly alters the activity of CYP in-
volved in the metabolism of fats

•  The C18 lipid chains that PBP, CSP, and NPC2 interact with 
have been shown to be essential for viral replication and 
fusion with the host cell membrane ([61]).

Here, we may concentrate on what is known and practi-
cal for SARS-CoV-2 using PBP, CSP, and/or NPC2 (see Figure 3). 
There is no evidence of a direct interaction between PBP, CSP, 
and NPC2 and SARS-CoV-2, but there is strong evidence of a 
direct interaction between PBP, CSP, and NPC2 and the lipid 
constituents of the virus peplos [see 58-61]. It’s a new avenue 
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for human research and clinical medicine without implying that 
this approach is directly applicable at this time and/or place. 
However, it is possible to test the insect binding proteins on the 
virus at this point (Figure 3). In bacterial systems, OBP, CSP, and 
NCP2 are easily expressed in large quantities for the analysis of 
functional properties and the resolution of three-dimensional 
structures. The initial crucial and non-neglectable step in the 
process is sub-cloning in an Escherichia coli protein expression 
system, which yields soluble recombinant proteins. Then, bio-
chemical methods (selective affinity chromatography, fusion 
His-Tag protein, fast protein liquid chromatography, and/or 
gel filtration) are to be used to extract and purify these small 
soluble proteins, ranging in size from 10 to 19 kDa, from insect 
tissues bruised [see 51-61]. Following the production of the 
protein and the addition of CYP and/or ODE as well as inter-
feron, further techniques include a simple PCR and/or a COVID-
test for the detection of SARS-CoV-2. There shouldn’t be any 
signals on gel electrophoresis and/or conventional Polymerase 
Chain Reaction (PCR) in real-time PCR assay for the detection 
of SARS-CoV-2 if PBP, CSP, NPC2, or the three proteins together, 
have been able to effectively trap the viral lipids and deliver 
them to metabolic enzymes [62,63] (Figure 3). Better than PCR 
alone, Whole Genome Sequencing (WGS) can be necessary to 
identify novel variants in the populations. RT-PCR genotyping 
assays, which can be used as a substitute for WGS, can iden-
tify the distinctive set of mutations present in the genomes of 
SARS-CoV-2 variants. These genotyping tests are usually made 
to distinguish between original strain and mutant sequence at 
a hot spot [64]. A specific variant may be present in the sample 
if a variant mutation causes the target amplification in some di-
agnostic COVID-19 detection assays to fail. Consequently, after 
being exposed to OBP, ODE, and INFα, we could use PCR, real-
time PCR, WGS, and/or genotyping experiments to determine 
whether the virus is still present. Regardless of the variant, this 
combination OBP+ODE+INFα could make the target amplifica-
tion fail (see Figure 3).

C18:2-CSP and COVID-19

As an alternative, we could access the virus’s integrity using 
protein separation and Western blot. It is most likely crucial to 
choose a specific antigen as the target for SARS-CoV-2 immuno-
detection when using the protein detection method [65]. Both 
Spike and N proteins have been demonstrated to be essential 
structural proteins with high immunogenicity in this context, 
and they both have have the potential to be the main targets of 
anti-Covid immunoassay. After the lipid capsule is broken down 
by OBP+ODE treatment, we should be able to separate protein 
S from the rest of the virus (Figure 3). This could be useful for 
carrying out additional biochemical research on the configura-
tion of isolated Spikes. When attempting to control Covid via 
Spike, it is important to take into account the distinct conforma-
tional states of the SARS-CoV-2 spike protein [66,67]. The con-
formational transitions of Spike are essential for the S protein 
structure to associate with ACE2, engage its receptor binding 
domain with ACE2, activate S through proteolysis, endocytosis, 
and membrane fusion; which is a crucial mechanism of SARS-
CoV-2 entry into host-cells and infection [68]. Crucially, it has 
been discovered that fatty acid lipids—specifically, linoleic acid 
(C18:2)—control the conformational changes of Spike [69-71]. 
The structure of SARS-CoV-2 spike S glycoprotein, determined 
by cryo-electron microscopy at 2.85 Å, shows that C18:2 is 
tightly bound by the receptor binding domains in three com-

posite hydrophobic binding pockets [71]. This finding highlights 
the need to investigate the interactions between lipids and 
spike—more especially, C18:2 and S—that regulate the coro-
navirus, and consequently, the potential involvement of CSP in 
this mechanism. It would be especially effective to use CSP’s 
ability to transfer C18:2, regardless of the coronavirus species. 
MERS-CoV and SARS-CoV also seem to contain a very similar 
hydrophobic pocket [71]. A locked S conformation is stabilized 
by C18:2 binding, which reduces the ACE2 interaction in vitro. 
C18:2 supplementation works in concert with remdesivir (Ve-
klury) in host cells to inhibit the replication of the virus [71,72]. 
The structure of the spike protein, in addition to the virus’s lipid 
surface, builds a direct link between C18:2, CSP, and Covid. This 
opens the door for intervention strategies that concentrate on 
lipid binding, transport, and/or transfer, particularly C18, C18:1, 
and C18:2, by SARS-CoV-2. It might be particularly interesting 
to look for differences in the conformational changes and dif-
ferent conformational intermediates of spikes after being ex-
posed to OBP, CSP, and/or NPC2 in addition to membrane fu-
sion. Through the use of Nuclear Magnetic Resonance (NMR), 
amide hydrogen/deuterium exchange mass spectrometry, and 
biochemical analysis of spike conformations, it may be possible 
to determine how CSP affects spike folding and, in turn, inhibits 
the virus’s ability to fuse with the host cell membrane [73-75].

Figure 1: The morphology of the lymphociliary system, which 
is the ciliary olfactory and gustatory (chemosensory) cells in in-
sects. In green (1), airborne odor molecules (o) pierce through the 
pores (cp) in the sensory cilium’s cuticle (cs: cuticular surface). The 
pink dots represent the transport proteins that ensnare the odor 
molecules as they pass through the sensory lymph (sl) node (OBP: 
Odorant Binding Protein). The color representation of the odor-
OBP complex is green and pink (2). The OBP protein carries odor 
molecules across the chemosensory cilium’s lymphatic system to 
the transmembrane olfactory receptors (OR; denoted by the red 
color) found on sensory dendrites (sd). Alternately, the odor mol-
ecules are transferred to enzymes (2’) that break down odorants 
(odorant-degrading enzymes, ODE; denoted by the orange color). 
The metabolic route’s activation is indicated by the + in orange. 
The symbol + in red refers to the activation of the OR, which in 
turns activates the sensory neuron (sn) and transmits neural sig-
nals (i.e., information about the odor ligand chemical structure) to 
the brain’s integrative center (3). The odorous molecules are trans-
ferred to the OBPs (4) and degrading enzymes (5) and rendered 
inactive (MO: metabolized odors, green triangles) upon receptor 
activation (6). The auxiliary cells (ac) at the base of the chemosen-
sory cilia produce OBPs [46-48].
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Figure 2: Molecular structures of insect proteins connected to 
C18 lipid chains. The OBP, specifically the proteins bound to sex 
pheromones (PBP) and general odors (GOBP), is a functional mol-
ecule with a molecular weight of approximately 16-17 kDa that 
is characterized by a tertiary structure (a hydrophobic globular 
pocket) exclusively organized along α-helix (seven α-helices). The 
functional structure of the Japanese carpenter worker ant NPC2 
is characterized by β-shaped structure and a size of about 19 kDa. 
Six α-helices make up the prism of 10-12 kDa that is formed by the 
CSP [50-56, 60]. Palmitic acid (C18), oleic acid (C18:1), and linoleic 
acid (C18:2), respectively, are interacting with OBP, NPC2, and CSP. 
C18, C18:1, and C18:2 are crucial elements of the COVID-19 virus’s 
peplos surface (Cv).

Figure 3: Evaluating OBP and ODE’s effects on SARS-CoV-2. (1): 
Covid alone (Cv, blue), (2): Covid + OBP (pink), (3): Covid + ODE 
(orange), (4): Covid + INFα (yellow), (5): Covid + OBP + INFα, (6): 
Covid + ODE + INFα, (7): Covid + OBP + ODE, (8): Covid + OBP + 
ODE + INFα. Nothing occurs in 1-6, and positive COVID signals are 
found. In 7, OBP captures the C18 lipids on the covid virus’s pep-
los surface (blue triangles) and transfers them to ODE, where they 
are broken down (like MO, green triangles). The viral RNA is still 
present even though the peplos surface is jumbled. There is a de-
tected positive COVID signal. In 8, OBP captures the C18 lipids on 
the COVID-19 virus’s peplos surface and transfers them to ODE, 
where they undergo degradation. Interferon targets released viral 
RNA that is not enclosed by a protective membrane. OBP and ODE 
cause the peplos surface to become disorganized, and interferon 
prevents the viral RNA from sticking around. The COVID signal is no 
longer detectable.

Table 1: A chronology and diversity of SARS-CoV-2 variants and strains. The number in brackets is the number of spike mutations. 

Variant (n) Subvariant Emergence Country Contagiousness Symptoms Vaccines

Alpha (3) B.1.1.7 Nov-20 Great Britain VOC †

Fever, chills, cough, shortness of breath, difficulty breath-
ing, fatigue, muscle ache, body ache, headache, loss 

of taste and/or smell, sore throat, runny nose, nausea, 
vomiting, diarrhea, severe pneumonia^

++

Beta (5) B.1.351 Dec-20 South Africa ≥ 50%* Lightweight√ +/-

Delta (4) B.1.617.2 Nov-20 India
Predominant 

Headache, sore throat, runny nose, fever +
In the World

Epsilon (2)
B.1.427/B.1.429

Sep-20 United States Highly transmissible
Adjusted

+
Pango T-cell^^

 B.1.616 Feb-21 France    

Eta (3) B.1.525 Dec-20 Nigeria  Fever, dry cough, tiredness  

Gamma (5) P.1 Dec-20 Brazil Increased

Increased

++coryza

myalgia

(8) B.1.640 Sep-21 Congo    

 XD Jan-22 France Delta-like Delta-like  

 XF Jan-22 Great Britain Omicron-like Omicron  

Iota (3) B.1.526 Dec-20 United States ≥15-25%* Mild -
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(2) B.1.526.1 Oct-20 United States    

(2) B.1.526.2 Dec-20 United States    

Kappa (4) A.23.1 Dec-20 Great Britain VOI
Infection rashes, high fever, cough, runny nose, red and 

watery eyes
-

 A.27 Dec-20 N/A High High  

(3) A.28 Dec-20 N/A    

(4) `B.1.1.7 Jan-21 Great Britain Increased Increased  

(4) `B.1.1.7 Jan-21 Great Britain Increased Increased  

(6) B.1.351 Dec-20 South Africa Increased Increased  

(6) B.1.351 Jan-21 N/A Increased Increased  

 B.1.617.1 Dec-20 India Increased Increased  

 B.1.617.3 Feb-21 India    

 B.1.620 Feb-21 N/A    

 B.214.2 Dec-20 N/A    

(2) C.16 Oct-20 N/A    

Lambda (3) C.37 Dec-20 Peru VOI/VOC

High fever, continuous cough, blocked nose, fatigue, 
muscle pain, +/-

body ache

(6) AY.4.2 Jun-21 Great Britain Increased Similar  

(3) B.1.1.318 Jan-21 N/A    

(5) B.1.617.2# Jun-21 Great Britain    

(5) B.1.617.2# Apr-21 India    

(5) B.1.617.2# Apr-21 India    

(5) B.1.617.2# Apr-21 India    

 C.1.2 Jun-21 South Africa Increased Increased  

Mu (5) B.1.621 Jan-21 Colombia Very high 
Shortness of breath, sore throat, fever, shivering, fatigue, 

headache, runny nose, nausea, vomiting, diarrhea
+

Omicron 
BA.1 Nov-21

Bostwana
≥1 M cases

Runny nose, cough, fever, headache, muscle ache, mild/
severe fatigue, sore throat, pain, sneezing, hoarse voice 

++
(≥ 30) South Africa

 BA.2 Nov-21 South Africa Increased Increased  

(1) BA.2+ N/A N/A    

 BA.2.75 May-22 India VOI (unclear) Baseline  

(6) BA.2.86 Pirola N/A N/A VOI (unclear) Und ++

(3) BA.2.3.20 N/A N/A    

 BA.3 Nov-23 South Africa    

(3) BA.4 Jan-22 South Africa    

(3) BA.5 Feb-22 South Africa    

(2) BF.7 N/A N/A    

(3) BN.1 N/A N/A    

(2) BQ.1 N/A N/A    

(1) B.1.1.529 N/A N/A    

(2) B.1.1.529 N/A N/A  Increased  

(2) CH.1.1 N/A N/A    

(3) DV.7.1   VUM   

 EG.5 (Eris)     ++

 XAK Jun-22 Germany    

(1) XAY N/A N/A    

(2) XBB N/A N/A Increased Increased  

(3) XBB.1.5-like N/A United States VOI (Baseline) Baseline  
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(3) XBB.1.16 N/A N/A    

(4) XBB.1.16.6 N/A N/A VOI (dominant) Baseline  

(2) XBC N/A N/A    

Theta (4) P.3 Jan-21 Philippines VOI % Hosp ^^^ -

Zeta (3) P.2 Jan-21 Brazil VOI Baseline ++

(4) AV.1 Mar-21 Great Britain    

(4) AT.1 Jan-21 Russia    

(2) B.1.1.519 Nov-20 Mexico    

(3) C.36 Dec-20 Egypt    

(6) P.1 Feb-21 Italy    

VOC: Variant of Concern; VOI: Variant of Interest; VUM: Variant under Monitoring; Hosp: Hospitalization for severe acute pneumonia syndrome. 
*: means in % more contagious than the initial strain of the virus (SARS-CoV-2, Oct-Dec 2019, Wuhan, Hubei Province, China); #: is distinct due to 
the spike mutation (+K417N, +E484X, +Q613H, and +Q677H). `: +L452R or +S494P mutation. N/A stands for unclear origin with respect to time 
and place. Baseline means the impact on transmissibility or immunity is similar to baseline. Compared to the new original variant, increased 
indicates a greater impact on transmissibility or immunity; †: De-escalated variants (it is no longer in circulation, it has been in circulation for a 
long time without having an effect on the overall epidemiological situation, or scientific evidence shows that it is not linked to any properties that 
should be of concern); Vaccines (Pfizer, Moderna, Johnson & Johnson): - not efficient (more resistant to neutralizing antibodies); + efficient; ++ 
very efficient. The subvariant or lineage gaining a higher and more dangerous profile is indicated by the name in red.
Data are from Yale Medicine (Sept. 1st 2023; yalemedicine.org) and European Centre for Disease Prevention and Control (ECDC, Agency from EU, 
Dec. 1st 2023; ecdc.europa.eu).
√Citing Jonathan Ball, Professor of Molecular Virology at Nottingham University (2021)
^Niv et al. (2023) [7]
^^Plummer et al. (2022) [8]
^^^ Haw et al. (2022) [9]

Table 2: List of vaccines against Covid-19 infection approved for emergency or full use (WHO, World Health Organization; en.wikipedia.
org). 

Vaccine
Brand Vaccine 

Country Efficiency Secondary effects
name type

Convidecia AD5-nCOV Viral vector
China & Malaysia, Mexico, 

Pakistan
(1) 66% Pain, redness, induration, swelling, itchy (injection site)

CoronaVac Sinovac
Inactivated Covid 

virus
China (3) 98%

Injection site redness, pain, headache, nausea, flu-like condition, 
lymphadenopathy, diarrhea, weakness

Covaxin BBV152
Inactivated Covid 

virus
India (1) 64%

Mild fever, pain, injection site tenderness, fatigue, headache, 
myalgia, *malaise, *pyrexia

Janssen
Jcovden Viral vector

Netherlands
(1) 66%

Flu-like, fatigue, fever, headache, muscle aches, thrombosis*, 
thrombocytopenia*J & J & Belgium

Moderna Spikevax mRNA-based United States (2) 94% Injection site pain, fever, headache, strong fatigue∫

Novavax
Nuvaxovid

Subunit Covid United States & CEPI (2) 90%
Fever, headache, nausea, muscle pain, joint pain, tiredness, *ana-
phylaxis, *paresthesia, *hypoesthesia, *pericarditisCovovax

Oxford-As-
traZeneca

Covishield
Viral vector Great Britain & Sweden (2) 81%

Injection site pain, nausea, headache,

Vaxzevria anaphylaxis*

Pfizer-BioN-
Tech

Comirnaty mRNA-based United States & Germany (2) 97%

Injection site pain, fatigue,

headache,

allergy*

Sanofi-GSK
VidPrevtyn 

Beta
Protein subunit France & Great Britain (2) 58%

Tiredness, nausea, diarrhea, swelling, pain, redness (injection site), 
sore arm, light flu

Sinopharm 
BIBP

BBIBP-CorV
Inactivated Covid 

virus

China
(2) 90%

Tiredness, chills, fever, dizziness, headache, swelling, pain, redness 
(injection site),

& UAE sore arm, myalgia, general lethargy

*Rare cases. ∫: The signs and symptoms I personally encountered 24 hours following the arm deltoid muscle injection. The number of doses 
required to increase the level of protection against SARS-CoV-2 to the specific percentage is shown in brackets. CEPI: Coalition for Epidemic 
Preparedness Innovations (Wellcome Trust, Bill & Melinda Gates Foundation, India, Norway, EU, UK, and World Economic Forum; Headquarters, 
Oslo, Norway).
J & J: Johnsson & Johnsson (one dose, rare adverse event: blood clotting)
CDC-Centers for Disease Control and Prevention (cdc.gov) 
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Conclusion

MERS-CoV, SARS-CoV, the survival of SARS-CoV-2 approxi-
mately five years after it first appeared globally, the threat 
posed by numerous variants (variation, version, descent, “na-
tionality”, Greek name, number, origin, line, lineage, branch, 
split, strain, derivation, mutation, substitution, variance, or 
sub-viral peplos variance), the likelihood that the coronavirus 
will continue to mutate and that a new one will emerge, our 
increasing proximity to animals, the potential for reverse-zoo-
nosis, and the side-effects of immunizations force us to think 
of novel approaches to coronavirus infection management. It 
turns out that, in the case of SARS-CoV-2, the lipid composition 
of the peplos is not dependent on the strain or variation of the 
virus. Fatty acid lipids, like linoleic acid, are especially significant 
for the infection and the replication of the virus as well as for 
the conformational change of the spike protein, which is one 
of the main structural proteins of the virus and its fusion with 
membrane cells. This makes it possible for us to propose using 
insect binding proteins—specifically PBPs, CSPs, and NPC2s— 
to combat COVID-19 illness. Due to their relationships to C18 
lipids and the breakdown of these lipids by metabolic enzymes, 
PBPs, CSPs, and NPC2s represent an important class of proteins 
for future studies on COVID-19 and novel therapeutic challeng-
es. These treatments, which use proteins derived from insects, 
have a great deal of potential to replace vaccinations and/or 
provide comprehensive defense against all coronavirus kinds.
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