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What are the important antigenic
targets for B cells?
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Enhanced control of Mycobacterium tuberculosis
extrapulmonary dissemination in mice by an
arabinomannan-protein conjugate vaccine
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Human defense mechanisms in Mth exposure &
infection

Inflammation & Mtb burden
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A Functional Role for Antibodies in Tuberculosis
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Latently and uninfected healthcare workers exposed
to TB make protective antibodies against
Mycobacterium tuberculosis

Hao Li%, Xing-xing Wang?, Bin Wang®, Lei Fu®, Guan Liu%, Yu Lu®, Min Cao®, Hairong Huang®', and Babak Javid®1
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Mycobacterial Surface Polysaccharide AM & LAM
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JCI The Journal of Clinical Investigation

Capsular glycan recognition provides antibody-mediated
immunity against tuberculosis

Tingting Chen, ...

, Todd L. Lowary, Jacqueline M. Achkar
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Association of AM oligosaccharide recognition with IgG
function against Mtb infection
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Binding to glycan epitopes affects functions of

anti-AM mAbs against Mth
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Normalized infection

Human antibodies targeting a Mycobacterium
transporter protein mediate protection against
tuberculosis

Aviz Watson"™, Hao [i** Bingting Ma*", Ronen Weiss', Daniele Bendayar®, Lilach Abramaovitz!
Moam Ben-Shalom!, Michael Mar!, Erica Pinka®, Michal Bar Oz%, Zhengi Wang 2 Fengjizo Du?, Yu Lu”,
lan Rybniker®® Rony Dahan™ Hairong Huang!!, Daniel Barkan®, Ye Xiang*™. Habak lavid@ 2 2= &
Matafia T. Freund ™

1.5x106 7
8 &8 © M
& & 2 &
[=] (=] [~ [=]
] [ [ ] ns ns ns ns
1x106 B B M STo
=
r
(W]
2
=
E E E
2 g 2
ns ns @ 8 @ 5x105‘ & . 4 o &
15 3 = = a8 =)
- p4-36 p4-163 p4-31 p4-141 ns p=: 2 = = =
i § 8 51 o = 1 il il i i
[m] =] 4x1
(=] [
W
- =)
[T 5_
Y 3x10
i
(=]
5
2x10 |
5
1x107]
o al [3al = = = = -
] @ a £ £ £ E E
2 i 3 g I 3 E & E & £ &
E a S S S
p4-36 p4-163 p4-163

anti-CO16 antibody
anticDazantbody  Watson et al., Nat Commun 2021 o



Potential protective roles of antibodies and B cells in the
lung during initial M#h exposure and LTBI
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BCG vaccine studies in NHP

s showed associations of mucosal

airway antibodies with protection against TB

nature medicine
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IV BCG induced higher titers of IgG and IgA
against Mtb whole cell lysate in BALF and
plasma than other vaccination routes.
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Robust IgM responses following intravenous
vaccination with Bacille Calmette-Guérin
associate with prevention of Mycobacterium
tuberculosis infection in macaques
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Mth antigen-unbiased approach to investigate antibody
correlates of protection against TB in cynomolous macaques
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Pre-existing mucosal airway and systemic IgA responses to
specific AM motifs correlate with control of M¢b infection
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Meutralization of

Cilgor MBL

pathogen or toxin

Epithelial
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IgG-mediated or
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Oxidative
burst

lgG-mediated or IgA-mediated
neutrophil activation,
opsonophagocytosis. oxidative
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IgG-mediated, lgM-mediated or
lgA-mediated macrophage
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burst or release of cytokines or
antimicrobial peptides

Lu et al., Nature Rev Immunol 2018
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Dying Infected
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ME cell
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O Co-
receptors

B cell

lgG-driven, IgM-driven or IgA-driven
antigen uptake, DC maturation and
antigen presentation
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lgA-driven antigen capture on
FDCs for presentation to B cells




Major remaining gaps of knowledge

Most critical B cell antigens/epitopes
Antigen expression on infected cells

Interactions with other immune arms and
mechanisms of protection

B cells vs antibody etfects

Mucosal vs systemic antibody responses and
their likely different mechanism of protection

Role of isotypes at different stages of M#)
infection

Natural vs vaccine induced immunity



Acknowledgements

Achkar Lab
Tingting Chen

Yanyan Liu
Elise Ishida
Sushmitha Aliathe
Devin Corrigan
Aisha Furey
Cristal Finkenberg
Yonqgi Zhu

Sarah Singer

Caroline Blanc

Einstein Collaborators

Other collaborators

Jon Lai
John Chan (Rutgers)

Todd Lowary (U of Alberta)
Maju Joe (U of Alberta)

Jettrey Ravetch (Rockefeller)
Stylianos Bournazos (Rockefeller)
Philana (Ling) Lin

Helen McShane (Oxford)

Helen Fletcher (Oxford)

Rachel Tanner (Oxford)

Rafael Prados-Rosales (Universidad
Autonoma de Madrid)

Arturo Casadevall (J] Hopkins)
Elisabeth Jenny-Avital (JMC)

Funding

NIAID Al146329, A1117927,
AI127173

FDA; AERAS



	Protective Antigen Specificity of B cells in TB
	Slide Number 2
	What are the important antigenic targets for B cells?
	Slide Number 4
	Human defense mechanisms in Mtb exposure & infection
	Slide Number 6
	Slide Number 7
	Mycobacterial Surface Polysaccharide AM & LAM
	Slide Number 9
	Association of AM oligosaccharide recognition with IgG function against Mtb infection
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Pre-existing mucosal airway and systemic IgA responses to specific AM motifs correlate with control of Mtb infection
	Slide Number 17
	Major remaining gaps of knowledge
	Acknowledgements

