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vectors for potent influenza mRNA vaccines
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Delivery of mRNA vaccines

MmRNA
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@ Large molecule (~200-1500 KDa), highly
charged, and does not cross cellular
membranes

prone to nuclease degradation

induce immune response (TLR pathways)
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Lipid Nanoparticle
Lipid Components -:
@ lonizable lipids
@ Helper Lipids

@ Cholesterol

@ PEGylated lipids
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@ Nucleic acid complexation, endosomal escape

@ Regulate transfection of cell types and immune stimulation

@ Produced by combinatorial chemistry/rational design
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Hypothesis : Investigating chemical design space can generate novel ionizable lipids for
developing potent mRNA vaccines
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in vivo batch-analysis of lipid library

@ Developed a library of 100 lipids
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@ Tail 4,5 & 10 LNPs showed highest mRNA transfection
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in vivo batch-analysis of lipid library
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Medicinal chemistry to iteratively optimize ionizable lipid structure

OH
R' _
H\’ R’ — Tails
R'N R-N - Headgroup
R’ %1010
HOJ\/ 9 3
12 X10 0.0006 <0.0001  <0.0001 3210® 000

10 |

°ﬁﬂiﬁL o allmr

o
1
N
I

Total Flux [p/s]
Total Flux [p/s]

i
]

-
|

Total Flux [p/s]

> v N O 0- I
@0\:\ ,@P‘; Q:\ Q; ,@"0 o O RUEUERCIN
A S S S v N & © o
i TETES
geai b el L Increasing head group size

@ Systematic optimization yielded ~4.5-fold increase
@ AMG 1541 exhibits 3-fold higher mRNA transfection than FDA approved SM-102 formulation
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Novel lonizable Lipids are Rapidly Cleared

@ Rapid clearance may reduce injection site inflammation and associated side effects
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AMG1541 Induced Robust Immune Response in Male and Female Mice
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AMG1541 Induces Superior Immune Response in BL6 mice
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@ AMG 1541 induced 6.5 -fold higher humoral response
@ 6.7-fold higher CD8+ T cell response in C57BL/6 mice
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AMG 1541 demonstrated enhanced lymph node drainage
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@ Most immune cells isolated from muscles have LNPs @ AMG 1541 shows improved trafficking into lymph nodes
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AMG 1541 demonstrated enhanced lymph node drainage
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In muscles, most of the expression comes from non-immune cells

@ AMG 1541 exhibits higher expression in APCs and other immune cell subsets
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Summary

Potent mMRNA vaccines can be generated by improving delivery vehicle design

v" lonizable lipid chemistry strongly enhances delivery efficacy of LNPs
v Increased antigen transfection strongly correlates with vaccine potency

v" 100-fold dose reduction to generate similar immune response
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