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Pancreas
Baron et al. Cell Systems 2016

Spermatogenesis
Xia et al. Cell 2019 (in press)

Historical and scRNA-Seq approaches to 
identifying cell types

CEL-Seq and CEL-Seq2
Hashimshony et al. (2012,2016)

used by the inDrop platform



Distinguishing cell types and cell states

Xia & Yanai Development 2019

Cell types Cell states



Distinguishing cancer cell states

Xia & Yanai Development 2019

Cancer cells Cancer cell states



We studied 24 tumors of different cancer types and used 
scRNA-Seq to detect gene modules
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Universal and specific cancer gene modules

Stress response module



A state expressing the stress module across cancer types
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Barkley & Yanai. Trends in Cancer 2019

What are the roles of cancer cell states in tumorigenesis?



Stahl et al. Science 2016

Spatial transcriptomics



Spatial transcriptomics

Now distributed by
10x Genomics as Visium



Spatial transcriptomics on a melanoma tumor



Spatial transcriptomics on a melanoma tumor reveals 
expression of the stress module in the cancer region
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Diane M. Simeone and Cristina H. Hajdu

Spatial transcriptomics on pancreatic ductal 
adenocarcinoma (PDAC) tumor samples



Integration of single-cell and spatial resolution
Single-cell resolution from scRNA-Seq Gene expression with spatial resolution from ST

Spatial determinants of
transcriptional states

Gene expression

HighLow

Gene 1 Gene 2 Gene 3

Gene 4 Gene 5

… 20,000 genes



Multimodal Intersection Analysis (MIA) 
for the tissue-wide inference of cell 

type localization



Multimodal Intersection Analysis (MIA) 
for the tissue-wide inference of cell 

type localization



Identifying states among the ductal cells

states



Ductal states across PDAC tissue regions



Querying for associations between cell states
and cell types of the TME



Inflammatory fibroblasts are consistently associated with 
cancer cells expressing the stress module



TCGA data Immunofluoresence

Infl. fibrob. expression
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The stress module is correlated with inflammatory fibroblasts 

in the TCGA dataset and in IFs



Multimodal intersection 

analysis (MIA) maps 

scRNA-Seq states onto 

ST tissue regions

MIA highlights a potential 

functional relationship 

between inflammatory 

fibroblasts and a pan-

cancer stress state in 

PDAC cancer cells

Summary
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