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Estimated TB incidence rates, 2022
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Viral vector

Vaccine discove Preclinical
YPM1002
Sil, Max Planck, VPM, g
Subunit

TBMI

i HOKKAIDO
- REOBKZDIFUBEFENRR (Last update Jan 2024)

BCG-ZMP1
University Zurich
MTBVAC
Biofabri, Unizar, TBV1 Live bacteria

Infants & neonates
BCGEESX-1Mmar
Inst Pasteur Paris

Whole cell

= MIFVAE A VPM1002
Sitaii [3:"' I SII, Max Planck, VP
DAR-S01 MIP Immuvac R N A

Cadilla Fharma

Dartmouth University
MTBVAC: attenuated Mtb vaccine

BCG Revaccination
VPM1002: Recombinant BCG secreting LLO
to enhance CD8+ T cell priming

Gates MRI

BCE-ZMP1
BCG ReVax: BCG revaccination

Adolescents & Adults Universiy Zisrich

BCG (Traveler vaccine)
HIF

GabTBvac: Fusion of Ag85A, ESAT6 & CFP10

" ENTIG4al
BCGZESX-1Mmar BioNTech / Gates Foundation
Inst Pasteur Paris

M72/AS01E: Fusion of PepA & PPE18

BNT164b1
BioNTech / Gates Foundation

Pipeline of vaccines — TBVI: https://www.tbvi.eu/what-we-do/pipeline-of-vaccines/
5
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BCG revaccination

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Prevention of M. tuberculosis Infection
with H4:IC31 Vaccine or BCG Revaccination

E. Nemes, H. Geldenhuys, V. Rozot, K.T. Rutkowski, F. Ratangee, N. Bilek,

S. Mabwe, L. Makhethe, M. Erasmus, A. Toefy, H. Mulenga, W.A. Hanekom,
S.G. Self, L.-G. Bekker, R. Ryall,** S. Gurunathan, C.A. DiazGranados, P. Andersen,
|. Kromann, T. Evans, R.D. Ellis, B. Landry, D.A. Hokey, R. Hopkins,

A.M. Ginsberg, T.J. Scriba, and M. Hatherill, for the C-040-404 Study Team+

N. Engl. J. Med. 379:138-149 (2018)

SIRERREER: QFTEZIE(LE 2 FRBICEDTI A O— (990 ADELF)
BCG vaccine: #t&&312A
H4:1C31 vaccine (H4: Ag85B+TB10.4): #E&&308 A

BCG vaccine reduced the rate of sustained QFT conversion, with
an efficacy of 45.4% (P = 0.03)

Efficacy of the H4:1C31 vaccine was 30.5% (P = 0.16).

There were no clinically significant between group differences in
the rates of serious adverse events.

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

BCG Revaccination for the Prevention
of Mycobacterium tuberculosis Infection

A.C. Schmidt,' L. Fairlie,” E. Hellstrém,* A. Luabeya Kany Kany,* K. Middelkoop,’
K. Naidoo,® G. Nair,” A. Gela,* E. Nemes,* T.J. Scriba,* A. Cinar,' N. Frahm,' R. Mogg,
D. Kaufman,! M.W. Dunne,! and M. Hatherill,* for the BCG REVAX Study Team™*

N. Engl. J. Med. 392:1789-800 (2025)

BCG revaccination in QFT-test negative, HIV-negative adolescents
did not provide protection from sustained M. tuberculosis infection.

Participants
1836 adolescents Sustained QFT Test Conversion

ants

BCG Vaccine Placebo

Trial Visit (mo)

=917
N=91 6
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VPM1002 MTBVAC

=
accine

South African newborn babies: a randomised, phase 2 Vaccine .
non-inferiority double-blind controlled trial Sl , _ _ %
ELSEVIER journal homepage: www.elsevier.com/locate/vaccine | -

Contents lists available at ScienceDirect
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Mark F Cotton, Shabir A Madhi, Angeligue K Luabeya, Michele Tameris, Anneke C Hesseling, fustin Shenje, Elisma Schoernan, Mark Hatherill
Sajjad Desai, Dhananjay Kapse, Sina Briickner, Anthonet Koen, Lisa jose, Andrew Moultrie, Sutika Bhikha, Gerhard Walzl, Andrea Gutschmidt,
Leigh A Kotze, Devon L Allies, Andie G Loxton, Umesh Shaligram, Maria Abraham, Hilary Johnstone, Leander Grode, § H E Kaufmann, Prasad S Kulkami

. MTBVAC, a live TB vaccine poised to initiate efficacy trials 100 years after =~ m)
Lancet Infect. Dis., 22:1472-1483 (2022) BCG e

Carlos Martin *>*, Dessislava Marinova **, Nacho Aguil6*", Jestis Gonzalo-Asensio

rBCG AureC:hl
~ Y Vaccine 39: 7277-7285 (2021)

a,b

i

cure C\IEE%'TZ_K ? 7\ {%\ BCG M. tuberculosis Mt103 . MTBVAC

clinical isolate (Lineage 4) final construction

- Listeriolysin O % % 3ib NN L
pEomnE~op (=) Ope¥ I\ i s
ITIREIC L Y CD8 T cell
~NDOPURIRTREE & 1858

2008-present

MTBVAC
clinical lots

BIOFABRI

phoPELRFRIE : &4 DvirulencelC 59 3 ELFRIRZHHT DELER T
5 = jREE R EA R farh - TATS R0, AEEEMRH. ESX-1EGTFRIAHIH>ESAT6 N EEE
(20265E(CIRIZFER) fadD2GEETFRIE : virulencelCB5 3 BHREEIERSEPDIMAE S % Ki8
- PDIMIZESAT6 &L C T 7 TV — AZRIR
(PDIM: phthiocerol dimycocerosate)
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+ Immunol Rev. Author manuscript; available in PMC: 2015 Nov 1.

Published in final edited form as: Immunol Rev. 2014 Nov;262(1):179-192. doi: 10.1111/imr.12217 (&
Beyond macrophages: the diversity of mononuclear cells in tuberculosis
» JInnate Immun. 2015 Nov 28;8(3):228-242. doi: 10.1159/000439591 ¢4

NOD-2 and TLR-4 Signaling Reinforces the Efficacy of Dendritic Cells and
Reduces the Dose of TB Drugs against Mycobacterium tuberculosis

Margis khan !, Susanta Pahari , Aurobind Vidyarthi !, Moh d Aqdas?, Javed N Agrewala "

Epub 2007 Mar 16. |mmunol, 2007 Jul27(4):347-62. dc 007/510875

Host innate immune response to Mycobacterium
tuberculosis

Kamlesh Bhatt *, Pad|

> Tuberculosis (Edinl 3):87-104. doi: 10.1054/tube.2002.0331
Mycobacterial infection in natural killer T cell
knockout mice
| Sugawara ', H Yamada, $ Mizuno, C ¥ Li, T Nakayama, M Taniguchi
» Front Immunol. 2017 Apr 5;8:294. doi: 10.3389/fimmu.2017.00294 &
Interactions between Type 1 Interferons and the Th17 Response in
Tuberculosis: Lessons Learned from Autoimmune Diseases

Bas C Mourik !, Erik Lubberts 2, Jurriaan E M de Steenwinkel !, Tom H M Ottenhoff 3, Pieter J M Leenen %"

» PLoS One. 2011 May 2;6(5):e19105. doi: 10.1371/journal.pone.0019105 3
Interferon Gamma Activated Macrophages Kill Mycobacteria by Nitric

Oxide Induced Apoptosis

Susanne Herbst !, Ulrich E Schaible 12", Bianca E Schneider 12

Review > Cell Host Microbe. 2013 Mar 13;13(3):250-62. doi: 10.1016/j.chom.2013.02.009.
Antibody-mediated immunity against tuberculosis:
implications for vaccine development

Jacqueline M Achkar T, Arturc Casadevall
Review > Semin Immunopathol. 2013 Jul;35(4):377-84. doi: 10.1007/500281-013-0374-8. Epub 2013 Apr 4.

Neutrophils in innate and adaptive immunity

Sél ien Jaillon T, Maria Rosaria Galdiero, Davide Del Prete, Marco Antonio Cassatella,

rlanda. Alberto Mai
= J Biol Chem. 2014 Oct 14; 259[45] 33404-33411. doi: 10,1074/jbc.M114.600452 (2

Simultaneous Inhibition of T Helper 2 and T Regulatory Cell
Differentiation by Small Molecules Enhances Bacillus Calmette-Guerin
Vaccine Efficacy against Tuberculosis-

Debapriya Bhattacharya ", Yed Prakash Dwivedi ", Santosh Kumar ', Madhava C Reddy ®, Luc Van Kaer ¥,

Prashini Moodley *, Gobardhan Das " 2
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Glas-Colft3 Inhalation Exposure system
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Inhalation Exposure System (IES)%& FH\ 7=
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Calibration curve

Infectious bacterial | Number of cfu in 400 y = 0.0028x06412
fluid volume (cfu) the lungs R2 = (0.9519
immediately after 350
infection :
(mean) 300 i
1.0 x 10"6 15
5.0 x 106 58.67 o 250
1.0 x 1077 130 g 200 ’
5.0 x 10°7 229.3 2
150
1.0 x 10”8 301.8 o
100
n=>5
[EScfu  / s A
U B et LEsa S I
1E+07 86.49 < Z{EMKICIRA I NI-EHEEH 0
1.0E+05 1.0E+06 1.0E+07 1.0E+08

IES cfu



Hi/E1l: MPB59 (Ag85B)

/@%mi-74:Uwh?yx713—€%ﬁ%ﬁ074fmiﬁ%y% BRINJETHY .
BRI DERBDWR X EDO—2 (ALERTT I/ BEeS) MEE}JIEGDmL\AgSSA%TT@“%)
. ThUERIZBAICHEET 2 & 30, REREAERICEL,

FOR vy,
<,
§ e
&
i
£

LY ALEEAET7F RS

MTB% JEFIC
Ag85B
Y IJRATIE, MTBF v L > &ICHISEET

% CD4 T2 D K EB9> H'Ag85B %= wuﬁkT ZENREINT WS, £7/Ag85BAMKICHadjuvantEAN H % &L W&

INTW3

ccccccc

Vaccine
Volume 36, Issue 30, 16 July 2018, Pages 4471-4476

vaccination against tuberculosis

cellular
microbiology

T-bet acts as a powerful adjuvant in Ag85B DNA-based

Molecular
Medicine
Reports

The Ag85B protein of Mycobacterium tuberculosis may turn a
protective immune response induced by Ag85B-DNA vaccine
into a potent but non-protective Th; immune response in mice

Authors: Dong Hu, ® Jing Wu, ® Rongbo Zhang, Liping Chen

Enhancement of Ag85B DNA vaccine
immunogenicity against tuberculosis by
dissolving microneedles in mice

58 Qinying Yan ° ®, Zhigang Cheng €, Houming Liu ¢, Wanshui Shan ¢, Zhide Cheng ®, Xuyong Dai <,
Yun Xue®, Fan Chen® & &
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HilR2: Mtb32 (PepA)
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Mtb32$T/R 1. b F THRERMNZ L\, Mtb72f(Mtb32[CARiH]-Mth39-Mth32[NKiH]) 7% c‘:°0)Mtb32%$/‘\
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Differential Immune Responses and Protective Efficacy Induced

Cloning, EXpI‘CSSiOl‘l, and Immunological Evaluation of by Components of a Tuberculosis Polyprotem Vaccine, i
Two Putative Secreted Serine Protease Antigens Mtb72F, Delivered as Naked DNA or Recombinant Protein
O3 o™ g1
Of MyCObaCIC”urn [Ube’ﬁul@é!s Yasir A. W. Skeiky,?* Mark R. Alderson,* Pamela J. Ovendale,* Jeffrey A. Guderian,*
YASIR A. W. SKEIKY."* MICHAEL J. LODES,' JEFFREY A GUDERIAN,' RAODOH MOHAMATH.' Lise Brandt,* Davin C. Dillon,* Antonio Campos-Neto,*' Yves Lobet,® Wilfried Dalemans,®
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Mpycobacterium smegmatis\Z ¥ 1T 2 MtbIt/R DF IR &
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pSO246A- Protein A or B
Ori-myco gp ProteinAorB :precursor gene
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- protein AZJz(Iprotein BORIBRMAELF (CHisA I &4
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