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Rationale & Approach

Diversifying the tuberculosis vaccine development pipeline is recognized as an important strategy to find an effective vaccine and curb the tuberculosis crisis. The EU-funded project BAXERNA
(www.baxerna.eu) aims to identify highly presented Mycobacterium tuberculosis (MTB) antigens, generate improved vaccine formulations, and bring a new tuberculosis vaccine to Phase |.

BAXERNA's pipeline brings two key innovations: 1) a state-of-the-art immunopeptidomics workflow that allows highly sensitive, empirical discovery of the bacterial epitopes presented on infected cells,
and 2) the Galsome platform, an mRNA vaccine formulation that incorportates the adjuvant alpha-galactosylceramide and elicits strong innate and adaptive immune responses.

Immunopeptidomics
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Bacterial antigen identification using mass spectrometry

Adjuvanted mRNA Vaccine Platform
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Proof of Concept MTB Antigen Discovery Data

MRNA vaccine formulations against Listeria monocytogenes MHC Class | antigens identified in infected macrophage cell lines & primary macrophages

Impens, Martens, Demangel labs: unpublished results
Leddyet al., eLife 2023

# Peptides Identified/Antigen S
. = 1
o 1 2 3 4 5 6 7 Prime Boost Challenge =3 " _ . | . L. . . .
o R . . i Assess S 8 ° [m === NetMHCpan4.1-predicted binder ' Antigen prioritization criteria:
tuf/EF-Tu - LMON_2676 I " ) - R ) » 3 o Bacterial 8 "'_—I 3 Other peptldeS :
- o 1501 — & & & Load o qé 8 # Alsofoundin MHC Il data !
L o | ° °
W Acta - Lvon_0202 I C © _
D e — o o o o 5 £ ? . - Highest number of peptides
q) pdhD - LmvoON_1065 NG p < = o o o . 1 _ . °
o0 o ot EE— 2weeks  2weeks  72hrs o | 16 antigens selected for protection test in mice Found across multiple cell lines
-+ inlC- LMON_1853 | Listeria (¥p) 6 . o o R I _ . .
o —— monocytogenes kd & immunogenicity assessment in PBMCs - Predicted MHC binders
— e _ ) = 8 - Conservation
.(E fus/fusA - LMON_2677 leer Q_ : d . . .
GL) LMON_0423 108 - 108 = GQ)_ I - Reporte Immu nogenICIty
PA - LMON_1412 7 I
-+ govi &
S — b o 2 :
o 1071 | © g 0% 2 6 |
i ®) plcB- LMDN:{JZOE E % E E :
Q) cte/rpl¥ LMON_0209 > o o E 1
E plieln S 10°- 2 10°+ = s :
-+ JegP/HtrA - LMON_0294 E Kddk E .‘Q !
- LMON_0611 ) ¥ wn :
% LMON_0884 105_ *de ek ' 105— 2 4 :
LMON_0920 Hp |
- LMON_0933 H 8 1
N pdhA - LMON_1062 ” J Q¥) JI
Nl e i 165 104- | 1 T [ 1 % 3
A s - Blank 2x Pre- - +aGC Blank Pre- - +aGC +
FIsA- LMON 2104 infected Lmon0149 infected Lmon0149 Z’ >
. N
LMON_2730 rl
LMON_2803 AN 1
Mayer et al., Nat. Commun. 2022 : I | | I | | ‘
Meulewaeter et al., Journal of Controlled Release 2024 THCI)D 1 — : — — T - E—
U937 il O i} NEDAAENDE NEDENENNGDRADNEEDEAN L] N EE NN
A. MHC Class | immunopeptides were detected in Listeria monocytogenes-infected HeLa and HCT-116 cells using immunopeptidomics. Histogram showing the number pMOL e T T e S e e .
of identified immunopeptides for all 42 detected Listeria antigens. B. C57BL/6 mice were IM vaccinated with a prime-boost regime with 2ug m1yp modified mRNA > - -
encoding a newly discovered Listeria protein antigen (Imon_0149) formulated in C12-200 LNPs alone or co-formulated with aGC adjuvant. Injection of PBS was © - - .
included as a negative control, while 2x low-dose infections with Listeria monocytogenes EGD (5x10* CFUs) were included as a positive control mimicking natural gc)o 10
immune responses against infection. The animals were challenged by IV injection of a lethal dose of 7.5x10° bacteria. After mice were euthanized, the bacterial load in o) - ." = L po -
spleen and liver was assessed by counting colony-forming units (CFU) via serial dilution and replating. g 0 - 2 2 asad 82 gas® I~ : Ct gaga® fuseyscafegae : g - i
£ Panda et al., Nature Comms., 2024

175 Identified M. tuberculosis antigens

' ' ~

% CVIB VRIJE BINSTITUT 5% arglinske UNIVERSITE B g o e (o . | _ |
Funded bythe Coordinating GHENT gELlj\éEEEITEIT () PASTEUR %;:? L‘; I“Stltutet EIEBEEUXELLES university medical center v r I Biosciences .@ RheaVIta ‘v) omnISCOpe
European Union Partner UNIVERSITY o 18

lllustrations created with BioRender.com



