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cGASAN-LNPs are more immunostimulatory than antigen-LNPs cGASAN-LNPs enhance antigen specific IFNy production

Backgrounad in human moDCs by memory T cells

o Unstimulated e OVA Peptivator

Nucleic acid-based vaccines hold promise In preventing infections
and treating cancer. The most common use of this technology is to
encode antigenic proteins on mRNAs that are delivered via lipid
nanoparticles (LNPs). While traditional vaccine formulations use
exogenous PAMPs or DAMPs as adjuvants, it is unclear how to
use adjuvants in LNP-vaccines. Base modifications are used in 2
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the mMRNA-LNP vaccines that protect against COVID-19, which
are effective antigen production agents, yet they display weak
adjuvant activity. A challenge therefore remains—how can one

iIncrease Immunogenicity of LNP vaccines that contain modified Figure 6: DLN, Spleen and lungs cells from C57BL/6 mice that were immunized with indicated LNPs

MRNAs? Here we introduce the concept of an mRNA encoded Figure 3: Monocyte-derived dendritic cells (moDCs) were stimulated for 24 hours with LNPs loaded with the were harvested 40 days post-immunization. Single cell suspensions were re-stimulated with media or

. . . indicated mMRNA. OVA-LNPs were dosed at 1 pg/mL OVA mRNA, while GFP- and cGASAN-LNPs were dosed at OVA peptivator. IFNy secretion was measured after 96 hours by IFNy Lumit Immunoassay (n=4-5)
enzyme that operates as a Catalytlc adjuvant for LNP vaccines. 0.2 pyg/mL mRNA. Cell viability for cells treated with LNPs was confirmed to be = 95% relative to PBS-treated

moDCs. Cells and supernatants were collected after 24 hours for cytokine secretion and surface marker expression

analysis. IL-6 and IP-10 secretion were measured using a cytokine-bead array (Biolegend). CD40 and HLA-DR cGASAN-LNPs induce type | biased antigen'speCifiC

CGASAN is a self-DNA reactive innate immune receptor expression were assessed by flow cylomety. antibody responses

: : : e PBS
Mitochondria et CGASAN-LNPs induce type | IFN response in human moDCs via = OVA-LNPs + GFP-LNPs

the STING-TBK1 pathway ¢ OVA-LNPs + CGASAN-LNPs
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CGAgDN_Lsz ] Figure 7: The serum from immunized mice were analyzed to measure OVA specific 1gG, and IgG1 40

. TBK inhibitor - days post-immunization by ELISA. The titer for OVA specific IgG1 (associated with TH2 responses) and
cGASAN-LNPS STING inhibitor - IgG2b (associated with TH1 responses) versus percent of OVA specific CD8+ T cells in blood 40 days
post-immunization are represented as a scatter plot (n=4-5).
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Figure 4: moDCs were stimulated for 24 hours with LNPs containing 1 pg/mL OVA mRNA, 0.2 ug/mL GFP mRNA,

Endonl ; or 0.2 uyg/mL cGASAN mRNA. Cells were collected and lysed to release cGAMP, which was measured by ELISA. : : : :
Teﬁgtﬁﬁm'c moDCs were primed with a TBK1 or STING inhibitor for 2 hours before LNP addition. LNP and inhibitor treated cells Cata|yth ad] uvants in LNP vaccines en hanCe T all d B Ce”

were =2 95% viable relative to PBS-treated moDCs. Supernatants were collected after 24 hours for cytokine immunogenicity
secretion expression analysis. Cytokine secretion was measured using a cytokine-bead array (Biolegend).

Nucleus

Figure 1: cGASAN is an enzyme that produces the cyclic dinucleotide 2'3° cGAMP upon binding cGASAN-LNPs generate durable antigen_specific CD8+ T cells
mitochondrial DNA. 2’3’ cGAMP then stimulates the protein STING, which activates the kinase TBK1,

that in turn phosphorylates the transcription factor IRF3 which culminates in type | IFN production and
IFN stimulated gene (ISG) expression. cGAS-STING signaling also induces the activation of T cell Immunization Schedule Blood on Day 14 Blood on Day 40
costimulatory molecules, chemokines, and cytokines that enhance protective immunity.
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—_ Traditional LNPs do not Corner’s proprietary cGASAN LNPs
. IFNAR ‘ provide all of the necessary enhance the immunostimulatory
Memory signal - _ _ _ _ _ _ o _ signals for generating long- activity of antigen LNPs leading to
°e Figure 5: C57BL/6 mice were immunized with PBS or OVA-LNPs in combination with GFP-LNPs or cGASAN-LNPs lived protective T cell durable protective immunity

Figure 2: The delivery of cGASAN mRNA via LNPs enhances the immunogenicity of antigen mRNA- for two injections separated by 7 days. The percentage and absolute number of OVA specific CD8+ T cell was immunity. .t-hre?j“ﬁqheﬁi‘ﬁrpr?ﬂ;‘ﬁ?"” of long-
LNPs and leads to durable antigen-specific IFNy-producing T cells. assessed 14 days and 40 days post-immunization by flow cytometry using H2Kb-SIINFEKL tetramer (n=5). = . '
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