Development of MRNA-LNP for Cancer Vaccine
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Abstract ALC-315™ with Unmodified RNA Induced Strong Cellular Response 9

Infroduction and Objectives
Acuitas’ mRNA lipid nanoparticle (LNP) fechnology has been
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advancing ifs LNP technology through the integration of ionizable OVA-specific CD8 T cell response in spleen induced on Day 21 following IM vaccination with 2 doses of 10 ug LNP-OVA mRNA (modified or unmodified) - A: MHC-I dextramer positive CD8 T cells; B: IFN-y secretion by splenic CD8 T cells after
lipid screening. ex vivo restimulation with OVA SIINFEKL peptide and intracellular staining. OVA-specific CD8 T cell response in spleen induced on Day 21 following IM vaccination with 3 doses of 10, 5 or 1 ug LNP-OVA mRNA (unmodified): C: MHC-I
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positive staining of IFN-y, TNF-a, CD107a and IL-2.

Materials & Methods

From our comprehensive custom-made library of over 1,500 ionizable -

lipids, we have rationally selected a panel of 20 lipids to assess their _ H M ( )
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formulated with nucleoside-modified mMRNA incorporating NI1-

methylpseudouridine-encoding OVA as a model tumour antigen and A ’ B 6 C ’ D ”
injected intframuscularly (IM) to mice in a prime-boost schedule.

Subsequent studies assessed the activity of modified and unmodified
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LPX N 2doses + * 6 * Fig. 2. Comparison of LNP and LPX.
LPX . 3 doses + + + OVA-specific T cell response induced on Day 21 following IM vaccination with 2, 3 doses of 10 ug LNP-OVA mRNA (unmodified), or 2, 3, 4 doses of 40 ug LPX-OVA mRNA (unmodified)- MHC-I dextramer positive CD8 T cells in spleen (A, H
LPX *4 doses + - - + upper panel) and blood (B); IFN-y secretion by splenic CD8 T cells after ex vivo restimulation with OVA SIINFEKL peptide and intracellular staining (C, H lower panel); D: Polyfunctional CD8 T cell percentages based on quadri/triple/dual-

positive staining of IFN-y, TNF-a, CD107a and IL-2; MHC-Il tetframer positive CD4 T cells in spleen (E) and blood (F); IFN-y secretion by splenic CD4 T cells (G) after ex vivo restimulation with 15-mer OVA peptide pool and intracellular staining;
OVA specific IgG (l), 1IgG2c (J) and IgG1 (K) in plasma; IgG2c/IgG1 ratio shown as number above bars (1); H shows the flow plot of median data points within the group.

Proprietary Novel LNP Induced Comparable Cellular Responses to ALC-315™
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Fig. 3. Novel LNP screen.

OVA-specific T cell response induced on Day 21 following IM vaccination with 3 doses of 1 ug indicated LNP-OVA mRNA (unmodified) - MHC-I dextramer positive CD8 T cells in spleen (A, G upper panel) and blood (B); IFN-y (C, G lower panel), TNF-a (D), and IL-2 (E) secretion by splenic CD8 T cells after ex vivo restimulation
with OV A SIINFEKL peptide and intracellular staining; F: Polyfunctional CD8 T cell percentages based on quadri/triple/dual-positive staining of IFN-y, TNF-a, CD107a and IL-2; ; G shows the flow plot of median data points within the group; H: MHC-Il tetramer positive CD4 T cells in spleen; I. IFN-y secretion by splenic CD4 T cells
after ex vivo restimulation with 15-mer OVA peptide pool and intracellular staining.

S ummar ‘| With unmodified mRNA, the backbone currently used in ongoing cancer 2 Compared to LPX (IV), Acuitas’ LNP (IM) elicited overall better 3 In addition to ALC-315™, 3 out of the 5 screened Acuitas’ proprietary
y vaccine clinical trials, LNP (ALC-315™) induced significantly higher CD8 T immunogenicity at only 1/4™ of LPX dose and fewer vaccination LNP achieved potent and equivalent cellular response to ALC-315™,
cell response compared to modified mRNA. This indicates the importance occasions. This includes cellular response, as indicated by CD8 T cells Selected LNP will be further assessed to compare potency as well as
of stronger inflammatory response in enhancing APC maturation and functionality/polyfunctionality, and humoral response. These results activity using syngeneic neoantigens models to demonstrate the
antigen presentation for an effective and functional T cell response. ALC- provide evidence of mRNA-LNP’s great potential in cancer vaccines. ability of Acuitas’ LNP to break tolerance and induce effective anti-
315™ _.pbased mRNA-LNP vaccine was very potent as demonstrated by tumor immune response able to irradicate tumor growth.

maintaining strong immunogenicity at 1/10" of initially tested dose.
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