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Lung cancer survival lags behind other common cancers

5-year survival rates (%) by cancer site and stage at diagnosis
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SEER*Explorer, Surveillance Research Program, National Cancer Institute



Diagnostic imaging and pathology
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Gridelli et al., Nature Rev Dis Primers 2015

The Human Protein Atlas



CODEX reveals cellular spatial heterogeneity
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Heterogeneity in the tumor microenvironment
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Cancer-associated extracellular matrix (ECM) changes

- Extracellular matrix (ECM): meshwork of proteins, etc. outside the cell
* Provides structure and signals to cells
« Deposited, remodeled, degraded by cells

Amount Organization Composition
o R «\'lCollagen
Fo s
ra wa

£ X ',§7\'~" | Effects on cells in the tumor microenvironment:

— }/\? « Remodeling by cancer-associated fibroblasts (CAFs)
Tumour . . . .

cell * Physically guides cancer cell migration

« Blocks T cell infiltration into tumor
* Increases drug resistance by blocking drug diffusion

Cox, Nature Reviews Cancer 2021; Gocheva et al., PNAS 2017; Golaraei et al., Biomed Opt Exp 2020; Navab et al., Oncogene 2016



Aligned collagen is prognostic for breast cancer

TACS: tumor-associated collagen signature
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Overall goal: characterize spatial patterns of cell-ECM

associations in lung cancer using imaging
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Methods




Collagen ECM visualized by Masson’s Trichrome staining

CODEX images
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CODEX images generated by Irene Li



Data collection and integration

with Irene Li, Weiruo Zhang
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TWOMBLI overview: FIJI macro to quantify ECM patterns
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Patch-based features: ECM density

1803 patches




Summary

* Developing analysis pipeline to
spatially profile cell-ECM associations

« ECM architecture varies by nodal
status and is associated with shifts in
cell type composition

Next steps: further characterization of spatial associations, validation
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