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[Abstract] Objective Helicobacter pylori (Hp) infection is prevalent worldwide and represents a risk
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factor for various chronic inflammatory and neoplastic gastric diseases. In recent years, lipid nanoparticles
(LNPs) have demonstrated broad application prospects in vaccine adjuvant research owing to their favorable
delivery capacity and immunomodulatory potential. Preparation of LNPs and evaluation of their
immunoenhancing effects as adjuvants for a Helicobacter pylori recombinant protein vaccine, as well as their
protective efficacy against H. pylori infection. Methods LNPs were prepared using microfluidic technology,
with morphology examined by transmission electron microscopy and particle size and polydispersity index
characterized by dynamic light scattering. The activating effects of LNPs on bone marrow-derived dendritic
cells (BMDCs) were evaluated in vitro. For in vivo experiments, female BALB/c mice (6 to 8 weeks old,
weighing 17 to 20 g) were randomly divided into (n=10): PBS group, UreB/NapA group, and LNP-H+UreB/
NapA group. Mice were immunized by intramuscular injection on days 0, 14, and 28. Serum specific antibody
titers were measured by ELISA at day 14 after the final immunization, and IFN-vy and IL-17A secretion in
mouse spleens was detected by ELISpot. Mice were challenged with H. pylori to establish an infection model.
At 4 weeks post-infection, H. pylori colonization in gastric tissue was quantified by probe-based real-time
PCR, and adhesion inhibition ability of immunized mice against H. pylori was evaluated through in vitro AGS
cell adhesion assay. Results The prepared LNPs exhibited uniform morphology, with mean particle size of
100 to 120 nm and polydispersity index of 0. 1 to 0. 2. LNPs promoted the phagocytosis of antigens by BMDCs
and significantly increase the expression levels of costimulatory molecules CD80, CD86, and CD40 on BMDC
surfaces (P<0. 001), indicating potential to promote BMDC maturation. LNPs also significantly enhanced the
secretions of IL-6 and IL-1B in the supernatants of BMDCs (P<0. 0001). When combined with UreB and
NapA, LNPs remarkably elevated the serum titers of specific total IgG, IgG1, and IgG2a (P<0. 05), and
promoted the secretions of specific [IFN-y and IL-17A by splenic lymphocytes (P<0. 05), suggesting that LNPs
strengthen specific T-cell immune responses. Furthermore, LNPs reduced the colonization of H. pylori in
mouse gastric tissues and significantly inhibited the adhesion to gastric mucosal epithelial cells.
Conclusion LNPs can serve as an effective adjuvant for H. pylori recombinant protein vaccines, effectively
enhancing humoral and cellular immune responses and conferring protective effects against H. pylori infection.
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PN G M H ALt P A2 SR A Y H ARG BRA 5 1L
EP/N B 1gG 1 1gG2a Fl IgA W [ P [/ Abcam 23 7 5
RPMI-1640 1% 7% %&£ 14 F 3€ [ GIBICO 2 F 5 FITC #rvic
P/ Bl CD11e HLiK | PerCp Frid Pt/ B CD86 Bt f4 |
PE FRic Bt/ R CD40 HLIAR A1 BV421 fric Pt/ L CD8O
YUK H 5 [ BioLegend 23 Wl , 5149 AR AN 34 h 4=
T A TR L) B A B 74 s Il 8 3 4
(NWDPS) W 7 75 M 2 3B B 03 A BIR 2 ) 5 4 il
PR A 55 [ Bio-Rad 2 7 ; ELISpot B2 ARG [ 7 [
S AID AW . B A i 2 7R e R 2 2 2k S A
95 5 2 & [ R R AR TRRBORA 5 a0 ek
SR E R
1.3 F#*
1.3.1 LNPRYHlAFIRAE  (HHBIRE R PBS
W5 A AFPIR I 0) O BRI, Fe IR R L 30 1R
G, LEER W SM-102 H[E EE . DSPC . DMG-PEG2000
Y EEJR oM 50. 0:38.5:10. 0: 1. 5, 7 AP 25 FE IR 1Y
AT IR EIR BT A 8 IR BT B O W] A LNP,
B LNP-L( 0. 3 mg SM-102.0. 06 mg DSPC 0. 231 mg
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A: Schematic diagram of the LNP preparation process; B: Transmission electron microscopy images of LNPs; C: Average particle size

distribution of LNPs; D: Zeta potentials of LNPs formulated with different lipid contents; E: Average polydispersity index (PDI) of LNPs with

different lipid contents
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Figure 1 Preparation and characterization of lipid nanoparticles (LNPs) with different lipid contents
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