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CD4

CD8

ThPOK and Runx3 regulate the development of functionally distinct 
single positive T cells 

Overgaard et al., 2015



Polyfunctional CD4+CD8+ Double Positive T cells exist in the periphery

Menard et al., 2018
Bohner et al., 2019



Polyfunctional CD4+CD8+ Double Positive (DP) T cells exist in the periphery

What signals are suppressing lineage commitment 
mechanisms in the periphery?

Menard et al., 2018
Bohner et al., 2019
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Heterogenous CD4+CD8+ double positive T cells accumulate in murine and human 
melanoma tumors
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Heterogenous CD4+CD8+ double positive T cells accumulate in murine and human 
melanoma tumors
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B16 Melanoma
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CD4+CD8+ double positive T cells display tumor specific phenotype with clonally 
expanded and shared TCR repertoire 
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B16 Melanoma
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CD4+CD8+ Double Positive T cells have display tumor specific phenotype with 
clonally expanded and shared TCR repertoire 
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Can CD4 and CD8 T cells both display features of the other 
cell type?



Antigen specific CD4 and CD8 T cells can re-express the opposite co-receptor
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CD4 and CD8 derived CD4+CD8+ T cells have distinct phenotypes 
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CD4 and CD8 derived CD4+CD8+ T cells have distinct phenotypes 
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CD4 and CD8 derived CD4+CD8+ T cells have distinct phenotypes 
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CD4+CD8+ T cells differentiate with unique chromatin states 
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CD4+CD8+ T cells differentiate with unique chromatin states 

Do CD4 derived CD4+CD8+ T cells have enhanced
cytotoxic capability?  



CD8 expression identifies a population of highly cytotoxic CD4 T cells
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CD8 expression identifies a population of highly cytotoxic CD4 T cells
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Can we identify unique CD4+CD8+ T cell states in polyclonal T cells?



Identifying unique CD4+CD8+ T cell states in human lung tumors 

1 2 3 4 5

Cluster 1:
NKG7, GZMH

Cluster 2:HOPX,
Galectin-3

Cluster3: IL7R, CCR7

Cluster4: PTPN13, GITR

Cluster5: FOXP3, CD25

Jiajia Zhang
Drew Pardoll



Less cytotoxic, 
more CD4-
like?

Less cytotoxic, 
Suppressive 
features

TCR, IL-2, and 
Runx3 signaling

ThPOK
signaling

Working model
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