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REGULATION AND MAINTENANCE OF CD8 T CELL EXHAUSTION

Hashimoto et al, Annu Rev Med, 2018



CD8 T CELL EXHAUSTION REGULATION BY PD-1

Hashimoto et al, Annu Rev Med, 2018
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Rational design of immunotherapy

Self-renewal

• Increasing the number of stem-like CD8 T cells?

• Improving the quality of effector CD8 T cells?

PD-1/IL-2 combination therapy  (West et al. JCI 2013)
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LOCATION OF STEM-LIKE CD8 T CELLS
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Im S et al, PNAS, 2023.



THE GENE SIGNATURE (RNASEQ) OF PROLIFERATING PD-1+ HLA-DR+/CD38+ CELLS FROM CANCER 
PATIENTS DIFFERS FROM EFFECTOR CELLS GENERATED FROM AN ACUTE VIRAL INFECTION
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Ahmed et al, Unpublished data
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Hashimoto M et al, Nature, 2022.
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IL-2/IL-2R SYSTEM

Hashimoto M et al, Trends in Cancer, 2023.
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PD-1 BLOCKADE + IL-2 PROMOTE SUPERIOR QUALITY T CELLS
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Hashimoto M et al, Trends in Cancer, 2023.
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IL-2 WILD TYPE VERSUS IL-2 VARIANT: FUNCTIONAL CONSEQUENCES
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Hashimoto M et al, Trends in Cancer, 2023.
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ANTIGEN-SPECIFIC VERSUS BYSTANDER CD8 T CELLS
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Hashimoto M et al, Trends in Cancer, 2023.
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IMPROVING EFFICACY OF IMMUNOTHERAPY FOR LUNG CANCER: BEDSIDE TO BENCH TO 
BEDSIDE
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Hashimoto et al, 
Nature, 2022 (in press)

Proliferating T-cells with PD-1 
blockade in advanced NSCLC

Obeng R et al, SITC 2021, 
Manuscript under review.

Advanced NSCLC
PD-L1 >1%

No Prior Therapy
ECOG PS 0-1

Pembrolizumab
+

Low dose SubQ IL-2

Transcriptional profiling 
of proliferating T-cells in 

peripheral blood
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ENGINEERED IL2  TARGETED TO PD-1
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Umana et al, Pre-publication; Source: Research Square
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CONCLUSIONS

§ PD-1 blockade promotes reversal of T cell exhaustion
§  The proliferating T cells are lacking in quality
§  Combination of PD-1 blockade with IL-2 produces effective qualitative and 

quantitative T cell response
§  CD25 engagement appears critical for IL-2 efficacy
§  Clinical trials are ongoing
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