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The dawn of mRNA Vaccines

Zhang et al. Cell 2022Polack et al. Lancet 2020 (Dec)

Verbeke R. et al. JCR 2021



Lipid nanoparticle (LNP) for co-delivery of:

▪ Nucleoside-modified mRNA encoding antigens
immunosilent -> Limited type I IFN activity
Better tolerability and translation

▪ α-Galactosylceramide (adjuvant) 
Anchored in lipid carrier (0.01 mol%)

Galsome approach to strengthen mRNA vaccines

Natural Killer T (NKT) cell-driven immunity

� NKT cells stimulate DC activation and promote proliferation &
      differentation of conventional T cells

� Direct killing properties of NKT cells, NK cell activation,
      reprogramming of myeloid cells

� NKT cells play a pivotal role in many disease settings
      (e.g. bacterial infection, cancer…)

Verbeke R. et al. ACS Nano 2019
WO2020/058239

Our path from proof of concept study (in 2019) to mRNA vaccines for clinical use

This includes:

• Switch from cationic lipoplexes to ionizable LNP system

• Role of administration route and dose

• Optimization of LNP production and composition

• Optimization of mRNA sequence

• Type of ionizable lipid

Focused on the induction of robust cytotoxic (CD8) T cell immunity

Vaccine applications in cancer – (intracellular) bacterial diseases



Role of lipid carrier & administration route 

• IM route offered best levels 
of antibodies & T cells

• αGC empowers T cell responses

• αGC as adjuvant exerts
dose-sparing effects 

 
• C12-200 iLNPs
     outperform DOTAP LPXs



Optimizations along the way…
• Enhancing the stability 

C12-200:mRNA 10 to 20 (~NP=6)
Dialysis buffer from PBS to Tris (+9% Sucrose)

De Meulewaeter, Sofie et al. JCR 2023

Core dense structures

Multi-bleb structures
+ liposomes

Bleb appearance

Bleb appearance
+ multilayered structures

(2 weeks post-boost vaccine – 2µg dose)
Study by Ilke Aernout

*Kreiter et al. J. Immunol 2008
Bonehill et al. J. Immunol 2004

• Inclusion of trafficking sequences*



Role of ionizable lipid as immune-activator 

(6h post-injection of 2.5µg luciferase mRNA)

 

• C12-200 is more reactogenic than SM-102 (Moderna)

• C12-200 is slightly better in transfection than SM-102Alameh MG et al. Immunity 2021
Verbeke R. et al. Immunity 2022
 



Therapeutic effects in B16 melanoma model



Neo-Galsomes for Non-Small Cell Lung Cancer (Phase 1 2024) 



Proof of concept of Galsome potential for intracellular bacteria

Mayer R. et al. Nat. Commun. 2022
EP22170792.0

 

• Synergistic protective effects of αGalCer & 
mRNA-LNP vaccine

C12-200 LNPs 2µg mRNA
(IM route)



Baxerna project - development of bacterial mRNA vaccines
(EU funded – 9 million)
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