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Clinical translation of an mRNA cancer vaccine 
adjuvanted with alpha-galactosylceramide
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Lipid nanoparticles as most advanced non-viral delivery system

Ionizable lipid is the critical component that allows intracellular delivery



COVID-19

mRNA-LNPs
will cure every 
disease

Effective?
Safety?
Stability?
FTO?
Analytics?



“Our lab wants to better understand how mRNA-LNPs work 
with the ultimate goal to develop vaccines with greater 

effectiveness and/or milder adverse events in the future”



▪ Nucleoside modified mRNA encoding antigens
immunosilent -> limited type I IFN activity
Increased stability and translation capacity

▪ α-galactosylceramide (adjuvant)
Glycolipid antigen presented in CD1d pathway
recognized by Natural Killer T cells (iNKT cells)

Galsomes: mRNA LNP vaccine adjuvanted with α-galactosylceramide

Co-encapsulation

Verbeke, R. et al. ACS Nano 2019
WO2020058239A1



Exploring Galsomes as cancer therapeutics and bacterial vaccines

Intracellular bacterial infections
Galsome vaccine

Lung cancer   
Galsome-NEO ATMP

Enhanced cellular immunity
iNKT and NK activation 
Effects on myeloid cells

• Mtb derived lipids (PIMs) complex with CD1d to activate NKT cells during natural infection

• Active TB patients have lower % NKT cells

• Activated NKT cells have a direct bactericidal effect in mice

• Mice immunized with BCG or subunit vaccines + αGalCer are better protected against Mtb

• Galsome vaccination depletes immunosuppressive cells

• Lung cancer patients have lower % NKT cells

• Activated NKT cells have direct cytotoxic effects

• Bystander activation of NK cells

• Galsome vaccination depletes immunosuppressive cells in TME

Verbeke, R. et al. ACS Nano 2019
Meulewaeter S. et al. JCR 2024

Mayer. et al. Nat. Commun. 2024
Meulewaeter S. et al. JCR 2024
https://www.baxerna.eu/



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

 

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

• C12-200 is slightly better in transfection than SM-102

Meulewaeter S. et al. JCR 2024

Benchmark with Moderna’s mRNA cancer vaccine platform



Meulewaeter S. et al. JCR 2024

Benchmark with Moderna’s mRNA cancer vaccine platform

B16-OVA melanoma model





Proof of concept in Listeria Monocytogenes

Meulewaeter S. et al. JCR 2024



mRNA vaccines to tackle MDR bacteria – EU-funded project BAXERNA 2.0
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•Unites forces of Nanomedicine center, Good Manufacturing 
Practice (GMP) Unit UZ Gent and Center for Vaccinology 
(CEVAC)

•Vaxadvance provides comprehensive services for the 
development, production and testing of novel mRNA 
vaccines on the Ghent University Hospital campus
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