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Lipopolysaccharides (LPS) and its active center glycolipid lipid A are derived from the outer membrane of Gram-negative
bacteria and recognized by host TLR4/MD-2 receptor complex. Lipid A tends to form aggregate in an aqueous environment due
to its amphipathic nature. Our previous studies have highlighted that compositions and state of mixed aggregates between E. coli
lipid A 1 (Fig. 1) and other TLR4 ligands can affect their innate immune function®. In this study, | investigated the effects of
fatty acids, which are simple amphipathic compounds, on canonical E. coli lipid A 1 innate immune activity.

To prepare mixed aggregate of lipid A 1 and fatty acids, two different methods were employed: simple mixing method (SMM)
and homogenous mixing method (HMM). SMM samples should tend to form aggregates composed of single components,
whereas HMM samples should predominantly form aggregates composed of both fatty acids and lipid A 1. Immunological assays
for SMM samples between E. coli lipid A 1 and all fatty acids showed no effect on lipid A immune function (Fig. 1). In contrast,
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mixed aggregates changed depending on preparation Fig. 1: Evaluation of SMM and HMM samples

method and type of fatty acid, which could affect the lipid containing E. coli lipid A 1 and fatty acids

packing of aggregates and thus the function of lipid A.
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contrast, our group focused on symbiotic bacterial LPS . .

that promotes host homeostasis without excessive Fig. 2: Structures of compounds for LNPs synthesis
inflammation. We had reported that synthetic Alcaligenes faecalis lipid A 2 (AfLA 2, Fig. 2) showed effective mucosal vaccine
adjuvant function®, so I prepared LNPs containing AfLA 2 and modified lipid composition to evaluate their adjuvanticity. LNPs
containing AfLA 2 and a combination of either DOPC 3/DOTAP 4 or DOPC 3/ss-OP 5°, which are canonical LNP constituents,
showed weaker immunostimulatory activity in vitro compared to AfLA 2 without LNPs formulation. However, the activity of
LNPs containing AfLA 2 showed different tendency in vivo, as mice immunized intranasally with LNPs containing AfLA 2
showed an enhancement of ovalbumin-specific IgG and IgA antibody responses higher than AfLA 2 without LNPs formulation.
1) Mueller, M., Kusumoto, S., Fukase, K., et al., 2004, 279, 26307-26313. 2) Kimura, N.; Tokeshi, M.; et al. ACS Omega, 2018, 3)
Molinaro, A. et al., Chemistry — A European Journal 2014, 21(2), 500-519. 4) Yoshii, K., Shimoyama, A., Fukase, K., Kunisawa J., et al.,

Microorganisms 2020, 8, 1102. 3(5), 5044-5051. 5) Akita, H. Biological and Pharmaceutical Bulletin, 2020, 43(11), 1617-1625.
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