Molecular mimicry: perfect
match propels pathologies

A simplified paradigm of
molecular mimicry provoking
the immune system to attack
the nervous systenm.

Molecular mimicry drives the pathogenesis of autoimmune
neuropathies such as Guillain-Barré syndrome and multiple
sclerosis. Prototypically antibodies develop against microbial
lipopolysaccharides in Guillain-Barré syndrome, a flaccid
ascending paralytic peripheral neuropathy of human. But the
structure of bacterial glycoconjugate antigens is similar to
that of surface glycoconjugates of human peripheral nerve
membrane. This results in the generation of antibodies against
bacterial lipopolysaccharides in the aim of host protection
against pathogens, which misleadingly react against the
surface gangliosides of peripheral neurons. The body’s
immunosurveillance turns into civil war out of an illusion.
The anti-carbohydrate antibodies can be generated in a T-cell
dependent or independent pathway (Kappler & Hennet, 2020).
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Recent studies compared SARS-CoV-2 peptides with human
proteome to figure out the peptide-sequence similarity index
(Marino Gammazza et al., 2020; Venkatakrishnan et al., 2020).
Lucchese et al,2020 discovered the chaperones which are
suspected to take part in molecular mimicry event as a
consequence of infection of SARS-CoV-2. (Lucchese & Floel,
2020). The research team further determined what immunological
significance the shared motifs have using the Immune Epitope
Database (IEDB), a repository of experimentally confirmed
immune-positive epitopes. SARS-CoV-2 found to share EIPKEE and
DKKKK hexapeptides with and HSP60 and HSP 90 (HSP90B and
HSP90B2) respectively. Interestingly of patients with multiple
sclerosis, the elevation of antibodies against HSP families in
serum as well as cerebrospinal liquor is described. Future
experimental studies are required to validate the HSP induced
molecular mimicry in pathogenesis of autoimmune neurological
sequelae of SARS-CoV-2.

Beguilingly we may make use of molecular mimicry 1in
development of therapeutics for targeting Pathogen Associated
Molecular Pattern (PAMP) too. For example, a recent revelation
of structural masquerade of azithromycin (a SARS-CoV-2
treating drug) to sugar moiety of mono-sialic ganglioside GM1
(Fantini et al., 2020). This makes ganglioside-binding site of
the spike protein of SARS-CoV-2 to interact with azithromycin.
The shared binding domain of GM1 and azithromycin have a
tripeptide consensus Q(134)-F(135)-N(137) of the spike
protein’s tip. So, azithromycin competitively inhibits SARS-
CoV-2 binding to membrane ganglioside of the host cell.
Understanding of molecular mimicry in relation with SARS-CoV-2
can also lend credence in designing quality-assured vaccines.
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