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Cancer immunotherapy has been around for a while, what is the 

issue?
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Å Most of the patients treated with CIT do not respond or eventually relapse

Å Adverse events of CIT treatment (up to 30% severe)

Å Explosion of immunotherapies & combination options

Å Cost and technical hurdles

Å Targeting the tumor is challenging, 

especially òimmune desertó ones

Å Biological challenges:

ð Tumor microenvironment is complex

ð Immune system is complex
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How can single -cell RNA-seq help?

Å Most of the patients treated with CIT do not respond or eventually relapse

Å Adverse events of CIT treatment (up to 30% severe)

Å Explosion of immunotherapies & combination options

Å Cost and technical hurdles

Å Targeting the tumor is challenging, 

especially òimmune desertó ones

Å Biological challenges:

ð Tumor microenvironment is complex

ð Immune system is complex

Cancer immunotherapy has been around for a while, what is the 

issue?

Guruprasadet al. JEM 2020

https://rupress.org/jem/article-abstract/218/1/e20201574/211615/The-current-landscape-of-single-cell?redirectedFrom=fulltext


What did single -cell RNA-seq already deliver in this context?

Å better understanding of immune cell types (among others) and their characteristics

Å unique transcriptional programs in the tumor microenvironment

Å large heterogeneity inside single tumors and from one tumor to another

Å revealed possible CIT response predictors and resistance mechanisms
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Guruprasadet al. JEM 2020

https://rupress.org/jem/article-abstract/218/1/e20201574/211615/The-current-landscape-of-single-cell?redirectedFrom=fulltext


scRNA-seq reshaped parts of the hematopoietic tree

11

Continuous differentiation landscapes, with little or no discrete differentiation stages and smooth transitions across the cell states

Unipotent (cells 

dominate the 

middle tier of 

hematopoietic 

progenitor,

Watchamet al. Blood 2019

High resolution DC subtypes

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6440294/


scRNA-seq in melanoma
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�” Reference study for scRNA-seq in ONC, despite large limitations (<5,000 cells 

across 19 patients), provided many long-standing insights:

�” Inter -patient variability highly different malignant cells vs. non 

malignant cells :

�| Malignant cells - individual patient-specific clusters

�| Immune, endothelial cells and fibroblasts cluster per cell types

�” Malignant cells in same patient are heterogenous, with main axes:

�| cell cycle

�| spatial context (not malignant-specific)

�| drug-resistance programs

�” A gradient of T cell phenotypes rather than discrete cell subtypes/states: 

naïve/memory to cytotoxic/activated/exhausted, high expression of 

coinhibitory receptors by most cytotoxic cells in the tumor

Tirosh et al. Science 2016


