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Detection of Intracellular Infection

- Where is Mtb located
in the human host?
- The Lung
« The granuloma?
- Myeloid cells?
- Epithelial cells?
- Endothelial cells?

- How do T cells detect
intracellular
infection?

- Presentation
- Antigens

- Tissue
- Cell
- HLA-II
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The First Efficacy Trial of a TB Vaccine

e Temaris et al., Lancet
2013

« BCG followed by MVA85
— 1399 MVAS85
— 1395 Placebo

Placebo (n=1395) MVAB85A (n=1399) Vaccine efficacy

Endpoint 1 (primary efficacy endpoint) 39 (3%) 32 (2%) 17:3% (-31:9 to 48-2)
Endpoint 2 (exploratory efficacy endpoint) 52 (4%) 55 (4%) -6-9% (-56-1t0 26-9)
Endpoint 3 (exploratory efficacy endpoint) 177 (13%) 196 (14%) -12-1% (-37-4 to 8-5)

Data are n (%) or % (95% Cl). Participants with more than one diagnosis were analysed in each level of diagnosis attained.
Vaccine efficacy and corresponding 95% Cl was estimated with the Cox regression model (1-estimated hazard ratio).

Table 2: Primary and secondary efficacy endpoints
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Figure 2: Vaccine immunogenicity

(A) Frequencies of Ag85A-specific T cells measured by interferon-y enzyme-linked immunosorbent spot assay in infants in study group 2 (27 infants in the

MVAB85A group and 27 infants in the placebo group) before administration of placebo or MVA85A (day 0) and 7 days after vaccination. (B) Frequencies of
cytokine-expressing Aq85A-specific Th1 (CD4-positive T cells expressing IFN-v, TNFa, or interleukin 2) and (C) frequencies of Ag85A-specific Th17 (CD4-positive T cells
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MVAS85A 1399 1385 1378 1361 1343 1328 1182 944 731 500 331 98 16 0

ORLEGUN

HEALTH

&SCIENCE

UNIVERSITY




What Happened?

— CD4 Responses not

important " .
— We Have the Wrong I | crposs
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The Ah Ha Experience?
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The Host: Immune Defenses in the Airway

* Advantages to
recognizing Mtb in
the airway
— Early control

— Facilitate the
acquisition of
adaptive immunity
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Unique functions of CD8* T cells
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Human Lung Epithelial Cells are
Efficiently Recognized by CD8 T Cells
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Human CD8+ T Cells Recognize
the Infected Cell
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How Might the Host Kill Mtb?

 Activation of macrophages
— IFN-y; TNF-a
— NO; H202
— Acidification + proteases

» Modification of the intracellular environment
— Induction of apoptosis
« Perforin & granzyme
— Introduction of anti-mycobacterial peptides
« Granulysin
— Induction of autophagy
e IFN-y
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Mtb: Resistance to H202 and Nitric Oxide

H202
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Cu,Zn Superoxide Dismutase of Mycobacterium tuberculosis
Contributes to Survival in Activated Macrophages
That Are Generating an Oxidative Burst
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The Proteasome of Mycobacterium
tuberculosis Is Required for
Resistance to Nitric Oxide
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Multimodal profiling of lung granulomas in macaques
reveals cellular correlates of tuberculosis control
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Busch et al., AJRCCM 2016

Spencer et al., PloS Path 2013

Van Meijgaarden et al., PloS Path 2015
Howerkamp et al. Sci Reports 2020
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Live Dead reporter Mtb strain Sensitive Intracellular Mtb Killing Assay
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Differential T Cell Dependent Killing

WT-BEAS2B

DAPI mEmerald RFP(live TB) Overlay

JE1
(HLA mismatch
CD8T)

A10
(HLA match
CD8T)

A3
(Lung MR1-T)

(60x, 25 fi.elds were stit‘ched)



WT-BEAS2B
o MR1KO-BEAS2B
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