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Chiou*, Liu*, et al., Science Advances 2021; Chiou et al., Small 2020
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Early-stage breast 
cancer metastasis 
to bone:



Lung cancer survival lags behind other common cancers
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SEER*Explorer, Surveillance Research Program, National Cancer Institute



Diagnostic imaging and pathology

The Human Protein Atlas
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Gridelli et al., Nature Rev Dis Primers 2015



The tumor microenvironment as a biomarker

• Tumor cells
• Stroma

• Immune cells
• Fibroblasts
• Other stromal cells
• Extracellular matrix 

(ECM)

Gilkes et al., Nature Reviews Cancer 2014
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Which (interactions) 
are associated with 

progression?



Aligned collagen is prognostic for breast cancer

Provenzano et al. BMC Med 2006; Provenzano et al. BMC Med 2008; Conklin et al. Am J Path 2011
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TACS-1 TACS-2 TACS-3

TACS: tumor-associated collagen signature

Keikhosravi et al. Methods in Cell Biology Vol. 123 2014

Collagen



ECM imaging: up to a few molecules at a time

Second harmonic 
generation (SHG) Antibody-based (IHC/IF)
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CODEX enables multiplexed detection of cell types
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Schürch et al. Cell 2020

CODEX image Cellular neighborhoods



Methods goal: integrate ECM imaging with CODEX
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CODEX (cells) →

ECM →

+



Thank you!
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