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Adapted from Chen et al., Nat Rev Cancer
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The lung tumour microenvironment
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A complex cellular ecosystem



The lung tumour microenvironment

A target for cancer therapies
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The lung tumour microenvironment

ÅAre these all the cell types?

ÅDo they form uniform populations?

ÅHow are they affected by the TME?



Transcriptomes are defined in bulk
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Single cell RNA sequencing

Isolate tumour tissue sample
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Isolate tumour tissue sample
+ proteinase and collagenases



Single cell RNA sequencing

Isolate tissue sample
+ proteinase and collagenases

Ą Single cell suspension
Ą Single-cell RNA sequencing



single cell RNA sequencing

Klein, Allon M., et al. "Droplet barcoding for single-cell transcriptomics applied to 
embryonic stem cells."Cell161.5 (2015): 1187-1201.

APA



single cell RNA sequencing

Partitioning Oil

RT reagents

Gel bead with barcoded RT primers

Cell

Image credit: 10x Genomics

Single cell sequencing using 10X Genomics



single cell RNA sequencing
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single cell RNA sequencing
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Study outline

5 patients
19 samples (4 normal, 15 tumour)
52,698 cells
3,289,959,488 uniquetranscripts



t-distributed Stochastic NeighbourEmbedding (tSNE) plot

52,698 cells, clustered by similarity of gene expression



Marker gene expression identifies a conservative number 
of cell types (n=8)

Epithelial: Alveolar: Endothelial: Fibroblast: T cell:B cell: Myeloid: 
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Stratify by patient or sample type

ÅCancer cells: tumour derived; cluster per patient

ÅOther cell clusters: mixed in terms of sample and patient

ÅRecovery of cells is cell-type dependent



Stratify by patient or sample type

How homogeneous are these stromal cell types?

How are they affected by the TME?

Ą Reanalyse each cell type independently 



Reanalyseendothelial cells specifically

recluster

1,592 endothelial cells 1,592 endothelial cells

What expression patterns distinguish endothelial cells?

CLDN5



1,592 endothelial cells, 6 clusters
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Strong influence of the TME

Ą Normal and tumour ECs show different phenotype



Normal and tumour endothelial cells show different 
expression

Sets of genes differentially 

expressed in tumour and normal 

lung ECs serve as markers
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Immunofluorescence confirms endothelial cell subtypes 
(cluster 3)



Normal and tumour endothelial cells show different phenotypes

Score expression of 50 hallmark 
pathways in each cell using 
Gene Set Variation Analysis



Normal and tumour endothelial cells show different phenotypes

MYC target pathway expression

Score expression of 50 hallmark 
pathways in each cell using 
Gene Set Variation Analysis



Normal and tumour endothelial cells show different phenotypes

MYC target pathway expression

Score expression of 50 hallmark 
pathways in each cell using 
Gene Set Variation Analysis


