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Multiple vaccines are authorized or received * BA.1
approval for emergency use against SARS-CoV-2

67% of the world population has received at least
one dose of a COVID-19 vaccine

SARS-CoV-2 variants of concern are a threat * BA.5
to currently approved COVID-19 vaccines

Alternative and more effective immunization
strategies to block the transmission of SARS-CoV-2
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Conniot, Scomparin et al. Nature Nanotechnology, 2019 Sep;14(9):891-901.
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Antigen Selection Nanovaccine Preparation & Characterization Nanovaccine Efficacy

Nano-vaccine Efficacy Intranasal nanovaccine Efficacy
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Height 200.0 nm

Target product specifications for optimal DC activation
Size: <200 nm
PDI: < 0.2

Peptides: Moderate entrapment efficiency
Adjuvants: High entrapment efficiency

Table 1. Nanoparticle (NP) size, polydispersity index (D), entrapment efficiency (EE) and loading capacity (LC) of antigens into NP.

Sizel Z-Potential Peptide EE

NP Pdl + SD?

(nm £ SD?) (mV % SD?) (% + SD?)

Peptide LC CpG EE CpG LC Poly (I:C) EE Poly (I:C) LC
(ug/mg+SD?) (% +SD?) (ug/mg+SD?) (% +SD?)  (ug/mg+SD?

P14-loaded NP 2031 0.147 £0.01 -34.2+1.7 74.0£0.5
P19-loaded NP 188 £8 0.154 £ 0.06 -344+1.6 58+6.0

74.0£0.5 946 £1.8 3.3+0.08 99.0+£0.3 6.9 £0.02
58+6.0 95.2+9.00 3.3%0.2 98.7%+0.2 7.9%0.01

AdVv. Sci. 2024, 11, 2404159.
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Nanoplatform stable as a powder.
NP mean diameters and D
at different time-points after lyophilization.

AdVv. Sci. 2024, 11, 2404159.

‘ Intranasal DC-Targeted COVID-19 Nano-vaccine — Nanoplatform Characterization
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Explore additional immune-reactive effects by incorporating siRNA in our NV
to further test the boundaries of our nanoplatform.

SARS-CoV-2-associated Antigens Gene expression regulator

Spike-associated epitopes) (SIRNA-PD-LL) T PD-L1 expression on the DC surface

\ / Modulators of DC function | Tfr cells, which inhibit GC response
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Polymeric matrix ‘H .f

(pLGapLa)  E | > Downregulating PD-L1 in DC would
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@ o o
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Rotarod' assay . .
* Rotating rod at mc:easmg velocity NO effeCt On: g\;’l-\eL::i‘lglo:ﬁ:zBeEHAVIORAL CHANGES:
« body weight, survival; I
* motor coordination and imbalance;
* locomotor and anxiety-like behavior
siPD-L1 NV did not cause any damage or extensive inflammation to the nasal mucosa tissue when administered IN
Free MHCI/II-binding peptides + CpG + NP MHCI- /NP MHCII-binding peptides + CpG

PBS Poly (I:C) + siPD-L1 Empty NP + Poly (I:C) + siPD-L1

AdVv. Sci. 2024, 11, 2404159.
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Assessment of weight loss and clinical scoring
suggested delayed disease progression

AdVv. Sci. 2024, 11, 2404159.
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Multifunctional nanoplatform can entrap multiple immunomodulators.

Nanovaccine successfully increased the cellular activity of effector T cells.

Nanovaccine successfully induced the secretion of antigen-specific IgG and slgA antibodies.

Neutralization of SARS-CoV-2 WT and variants (a, A, O) by sera of mice immunized with our nano-
vaccine.

SARS-CoV-2 challenge study in humanized transgenic SARS-CoV-2 infection mouse model
suggested delayed disease progression.

No breakthrough is too small
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Thank you!
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Assistant Researcher

No breakthrough is too small



