Exosome-Mediated mRNA Delivery For SARS-CoV-2 Vaccination
Introduction:

Expression-dependent, Spike-only vaccines have
been developed, and shown to be effective in the
fight against SARS-CoV-2. Additional approaches
to vaccine development may be needed to meet
existing and future challenges posed by emerging
Spike variant strains, as well as a likely need for
different antigen-delivery systems that are safe
and effective for regular, periodic readministration in human.

Results 1: Exosomes display superior ability to deliver functional mRNAs than LNPs

Exosome purified via filtration and
chromatography from 293F cells
showed ultrastructure and size
distribution profile of human
exosomes containing the exosomal
markers CD81, CD9, and CD63.

Objective:

Antares2 protein was 25% higher
in cells treated with the exomRNA formulation than with the
LNP-mRNA formulation and was
even more pronounced at highdose administration (16-fold).

Fig1:
Exosome
purification
and
characteriz
ation.

Development of an exosome-based, multiplexed
mRNA vaccine that drives expression of
immunogenic SARS-CoV-2 Nucleocapsid and
Spike proteins.

No abnormalities were detected in animals injected with
exosomes. In contrast, 4/5 LNP150 injected animals showed an
increase in red pulp in spleen histology. Adverse LNP effects
may explain the ~5% observed reduction in body mass.
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Fig3:
Effect of
exosome
and LNP
injections
on organ
histology
and body
mass.

Fig2: Antares2
expression
following
treatment with
exosomemRNA in
comparison to
LNP-mRNA.

Results 2: LSNME and SW1 mRNA vaccination of C57BL/6J mice

Transfection of exosome- Exosome-mRNA formulation induced a dose-dependent antibody responses to both the N and S
proteins, as well as proliferation of N-specific and S-specific CD4+ T-cells and CD8+ T-cells,
mRNAs resulted in
strong S-induced expression of cytokine IFNg, with only mild S-induced expression of IL4.
expression of Spike at
the cell surface and
internal organelles.
Expression of LSNME
led to its accumulation at
ER.

Vaccinated animals
showed absence of
vaccine-induced adverse
reactions.
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Fig4: Expression of SW1
and LSNME.

Fig6: CD4+ and CD8+ T-cell
response.
Fig5: LSNME/SW1 vaccination induces antibody responses to SARSCoV-2 N and S protein.

Fig7: S-induced expression
of IFNg and IL4 by CD4+.

Fig8:
Absence of
tissue
pathology
upon
LSNME/SW1
vaccination.

Conclusion:

In this study the use of
exosome-mRNA formulations for
functional delivery of mRNAs
both in cultured cells and in live
animals was validated. We
anticipate that follow-up studies
in larger animal models at doses
comparable to other mRNA
vaccines will demonstrate a
desirable combination of safety,
balanced immune responses,
and protection against SARSCoV-2 infection.
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