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90% of TB infections are well controlled
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Diversity matters
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New paradigm of protection #14 decades of T cell research
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BCG vaccination

intradermal administration



intravenous administrationpulmonary instillation

Alternative BCG vaccination routes



correlates of protection in the lung mucosa

T cells antibodies innate
memory
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Intravenous (iv) BCG prevents TB in macaques

Darrah et al, Nature 2020



innate
memory

• BM derived myeloid cells
• epigenetic reprogramming
• glycolytic metabolism

Intravenous (iv) BCG prevents TB in macaques

iv BCG

?
Darrah et al, Nature 2020



bronchoalveolar lavage fluid

iv BCG remodels lung macrophages in macaques

re-analysis of BAL macrophages from Darrah et al, Nature 2020



no vaccine

intradermal - low

intradermal - high

intravenous

aerosol

iv BCG remodels lung macrophages in macaques

re-analysis of BAL macrophages from Darrah et al, Nature 2020

intravenous

Top 40 cluster-defining genes



iv / it BCG remodels lung macrophages in mice

subcutaneous intratracheal intravenousnaive

BCG immunization

High dimensional flow cytometry

Mtb challenge
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IL-1a release

?

BCG remodeling of the lung

alveolar macrophage

iBALT structures
(B & T cells)

?



Prof Keertan Dheda & Dr. Anil Pooran
University of Cape Town
UK MRC funded project

Participants with latent TB

SNSF funded project

innate cell analysis
BALF/blood

(How) does BCG remodel human macrophages?

TB-CHIM
controlled human infection



New paradigm of protection #2

B cells

intracellular bacteria are not 
accessible to antibodies

the main (only) role of B cells 
is to produce antibodies

TB resisters make
protective antibodies

antibody quality differs 
between health and disease 





DEBATE

Deciphering the role of B cells and antibodies during tuberculosis

microbiology immunology proteomics transcriptomics bioinformatics



State of the field:
focus on antigens that are abundant in culture filtrate

What Mtb antigens do B cells recognize?



What Mtb antigens do B cells recognize?



phenotype trancriptome immune cell network

What Mtb-B cells look like?



Total lung B cells: BCG vs. Mtb

B cells @ 30d

MtbBCGnaive

depletion of
circulating B cells

PD1



Total lung resident B cells: BCG vs. Mtb

MtbBCGnaive

altered lung
resident B cells 

B cells @ 30d
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intratracheal BCG
(183 genes)

Spatial immune cell network in the lung



Sftpc
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Cxcl5
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Spatial immune cell network in the lung
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iBALT II / myeloid

Cd19
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B “resident” cells

Spatial immune cell network in the lung
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