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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





The First Efficacy Trial of a TB Vaccine

• Temaris et al., Lancet 
2013

• BCG followed by MVA85
– 1399 MVA85
– 1395 Placebo



What Happened?

– CD4 Responses not 
Important

– We Have the Wrong 
Antigens

– We Have the Wrong T 
Cells

– We need Antibodies



The Ah Ha Experience?



The Host:  Immune Defenses in the Airway

• Advantages to 
recognizing Mtb in 
the airway
– Early control
– Facilitate the 

acquisition of 
adaptive immunity



Unique functions of CD8+ T cells

• Recognition of MHC 
Class II negative 
cells 

• Preferentially 
recognize heavily 
infected cells

• Discern  bacterial 
burden Adapted from Young DB et al., 

Trends Microbiol 2009

CD8+

T cells

CD4+

cells



Human Lung Epithelial Cells are 
Efficiently Recognized by CD8 T Cells

Harriff et al., PLOS one 2014



Human CD8+ T Cells Recognize 
the Infected Cell

• HLA-B restriction is common
• Epitopes are often 10 or 11aa in length
• Immuno-dominance
• Novel antigens

– EsxJ Family
– PE9
– PE/PGRS 42

• New HLA prediction tools accurate
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Lewinsohn et al., PLoS Pathogens, 2007



How Might the Host Kill Mtb?

• Activation of macrophages
– IFN-γ; TNF-α
– NO; H2O2
– Acidification + proteases

• Modification of the intracellular environment
– Induction of apoptosis

• Perforin & granzyme
– Introduction of anti-mycobacterial peptides

• Granulysin
– Induction of autophagy

• IFN-γ



Mtb: Resistance to H2O2 and Nitric Oxide

H2O2 Nitric Oxide



Polycytotoxicity
Granzyme B
Granzyme A
Granulysin
Perforin
IL-26

Busch et al., AJRCCM 2016
Spencer et al., PloS Path 2013
Van Meijgaarden et al., PloS Path 2015
Howerkamp et al. Sci Reports 2020



Annual Meeting Nov 16-17, 2022
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JE1
(HLA mismatch

CD8 T)

A10
(HLA match

CD8 T)

Differential T Cell Dependent Killing

DAPI mEmerald RFP(live TB) Overlay
WT-BEAS2B

(60x, 25 fields were stitched)

A3
(Lung MR1-T)
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