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Historical and scRNA-Seq approaches to

identifying cell types
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Distinguishing cell types and cell states

Cell types

" %
"
et

Xia & Yanai Development 2019

34" Annual Meeting & Pre-Conference Programs

® Cell type 1

® Cell type 2
© Cell type 3

® Cell type 4
© Cell type 5
® Cell type 6

Cell states

Csite >

® Cell type 1

@ Cell type 2 (state 1)
E‘_.,‘]Cell type 2 (state2)
® Cell type 3

_.iICell type 4 (state 1)
"‘g'lCell type 4 (state 2)
. Cell type 5 (state 1)
l‘«: )‘JCell type 5 (state 2)
,-fif"-:Cell type 6 (state 1)
@ Cell type 6 (state 2)

#SI1TC2019



Distinguishing cancer cell states

Cancer cells
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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
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A state expressing the stress module across cancer types

Pancreatic Ductal
Adenocarcinoma
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What are the roles of cancer cell states in tumorigenesis?
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Spatial transcriptomics

Surface probe
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Visualization and analysis of gene
expression in tissue sections by
spatial transcriptomics

Patrik L. Stahl,"** Fredrik Salmén,** Sanja Vickovic,*} Anna Lundmark,**}

José Fernandez Navarro,"* Jens Magnusson,' Stefania Giacomello,” Michaela Asp,*
Jakub O. Westholm,* Mikael Huss,” Annelie Mollbrink,” Sten Linnarsson,”

Simone Codeluppi,™® Ake Borg,” Fredrik Pontén,” Paul Igor Costea,” Pelin Sahlén,?
Jan Mulder,” Olaf Bergmann,' Joakim Lundeberg,”} Jonas Frisén'

Stahl et al. Science 2016

#SITC2019



Spatial transcriptomics
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Spatial transcriptomics on a melanoma tumor
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Spatial transcriptomics on a melanoma tumor reveals

expression of the stress moc uleint
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Spatial transcriptomics on pancreatic ductal
adenocarcinoma (PDAC) tumor samples
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Integration of single-cell and spatial resolution

Single-cell resolution from scRNA-Seq
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Gene expression with spatial resolution from ST
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Multimodal Intersection Analysis (MIA)
for the tissue-wide inference of cell

type localization

Background genes (19738)

Fibroblast Cancer
genes 58 region
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Hypergeometric distribution: -log10(P) = 14.44
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Multimodal Intersection Analysis (MIA)
for the tissue-wide inference of cell

type localization

Background genes (19738)
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ldentifying states among the ductal cells

PDAC-A.DuctaI cells
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Ductal states across PDAC tissue regions
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Querying for associations between cell states
and cell types of the TME

Clustering based on expression
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Inflammatory fibroblasts are consistently associated with
cancer cells expressing the stress module
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The stress module is correlated with inflammatory fibroblasts
in the TCGA dataset and in IFs
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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
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