Clinical translation of an mRNA cancer vaccine
adjuvanted with alpha-galactosylceramide
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Table 3. Total cumulative number of health outcomes averted by BNT162b2,
and associated cost-savings.

Outcomes “Low” scenario  Base case  “High" scenario
Symptomatic cases, n 5,033,511 8,663,085 13,853,033
Deaths, n 45,760 111,380 202,797
Outpatient cases, n 4,771,447 7,973,287 12,590,046
Hospitalizations, n 262,065 689,797 1,262,987
General ward without IMV 189,680 501,191 918,794
General ward with IMV 12,401 32,104 58,512
ICU without IMV 24,876 65,279 119,376
ICU with IMV 35,108 91,223 166,305
QALY lost, discounted 489,548 1,144,091 2,056,257
Cost outcomes, USD
Direct costs (billions) $12.7 $30.4 $57.4
Productivity loss (billions) $22.4 $43.7 $733

Abbreviations. ICU, intensive care unit; IMV, invasive mechanical ventilation;
LY, life year; QALY, quality-adjusted life year; USD, United States dollar.

Di Fusco et al. J. Medical Economics. 2022
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“for their discoveries concerning nucleoside base
modifications that enabled the development
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Lipid nanoparticles as most advanced non-viral delivery system

lonizable lipid is the critical component that allows intracellular delivery
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“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”



Galsomes: mRNA LNP vaccine adjuvanted with a-galactosylceramide

C12-200-ionizable LNPs Co-encapsulation

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

= a-galactosylceramide (adjuvant)
Glycolipid antigen presented in CD1d pathway
recognized by Natural Killer T cells (iNKT cells)
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Verbeke, R. et al. ACS Nano 2019
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Exploring Galsomes as cancer therapeutics and bacterial vaccines

Lung cancer Intracellular bacterial infections
Galsome-NEO ATMP Galsome vaccine
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. Lung cancer patients have lower % NKT cells . Mtb derived lipids (PIMs) complex with CD1d to activate NKT cells during natural infection

. Activated NKT cells have direct cytotoxic effects . Active TB patients have lower % NKT cells
. Bystander activation of NK cells . Activated NKT cells have a direct bactericidal effect in mice
. Galsome vaccination depletes immunosuppressive cells in TME . Mice immunized with BCG or subunit vaccines + aGalCer are better protected against Mtb

. Galsome vaccination depletes immunosuppressive cells

Verbeke, R. et al. ACS Nano 2019

Mayer. et al. Nat. Commun. 2024
Kom OP Meulewaeter S. et al. JCR 2024

Meulewaeter S. et al. JCR 2024
https://www.baxerna.eu/
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Benchmark with Moderna’s mRNA cancer vaccine platform
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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
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Benchmark with Moderna’s mRNA cancer vaccine platform
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Idea

Let's combine
with adjuvantia

Development of an adjuvanted mRNA cancer vaccine

1% gen.
2015-2019 Galsomes
JCR 2017: ACS Nano 2019
Combi modif. Combi modif.
RNA + MPLA RNA + aGC
in LPXs in LPXs

Kom op

Partnered with

UZ Ghent (hospital)
B. Vandekerckhove
K. Vermaelen

Clinical-grade

2019-2024 Galsomes

- Optimization of Galsome formulation

- GMP production process defined and validated
(including release analytics)

- Pre-clinical toxicity evaluation

- Clinical design

Investigational Medicinal Product Dossier

Phase | study

stage II-1ll NSCLC patients

- Dose escalation study
- Primary - safety evaluation
- Secondary - T cell read-out




Proof of concept in Listeria Monocytogenes

C12-200 mRNA LNP
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MRNA vaccines to tackle MDR bacteria — EU-funded project BAXERNA 2.0
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Advanced analytical toolbox for mRNA-LNP characterization

Size and surface charge

- DLS & zeta potential
measurements

Morphology & heterogeneity
- Cryo-EM
- AF4-MALS/DLSUV/dRI
- uDSC

RNA content & loading
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Quality and stability of formulations
Structure-activity relationships
Novel LNP formulations

- Ribogreen

- Fragment analyzer

- AF4-MALS/DLS/UV/dRI
- FCS

__ Lipid composition
- UPLC-CAD




Q Nanomedicine center

Mission
’ To offer cutting-edge pharmaceutical expertise and infrastructure to academic and industrial partners for the formulation
of hio-therapeutics in nanoparticles from early discovery into first-in-human clinical trials.

Unique value
+20 years of expertise in nanomedicines and delivery of nucleic acids (since 1999)
Cutting edge infrastructure for analytical and biological characterization of nanomedicines

Close collaboration with Clinical GMP unit for small scale clinical production of mRNA-LNP vaccines (UZ Gent).

Our services

Consultation on formulation and delivery of bio-therapeutics

Formulation of bio-therapeutics in state-of-the art lipid nanoparticles
In-dept biological and analytical characterization of nanomedicines
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advance

*Unites forces of Nanomedicine center, Good Manufacturing
Practice (GMP) Unit UZ Gent and Center for Vaccinology
(CEVAC)

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

CEVAC | Ghent Resear'ch Group on Nanomedicine GMP Unit | @ II;’:‘{E&URLI‘TII{?EFUTIEALSEIENCES
www.centerforvaccinology.be www.drugdelivery.be/nmc/ www.gmp-unit.be/
cevac@uzgent.be < Rein.Verbeke@ugent.be >4 Tim.Desmet@uzgentbe  _/\. ;?JCD”HE‘;ETFHMS%?E'EE‘EES
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