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Organizing framework of Cornell PSOC
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Synthetic and natural biomaterials as artificial ECMs

Fabrlcatlon and cell culture technologies

Biomimetic tumor microenvironments
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In-cell metabolic program

Biological aspects: * Aerobic glycolysis *  PI3Ks-AKT-mTOR/Ras-MAPK signaling
¢ Glutamine metabolism « Connection to HIFlalpha signaling
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Obesity and Cancer
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Obesity-associated ECM stimulates breast cancer malighancy in a

o mechanoresponsive manner
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Does obesity-associated ECM affect cancer stem cells (CSCs)?

metastase:

Tumour-derived stromal cell
» Extreme mesenchymal

* Low plasticity (or locked)

MNon-stem-like Cancer stem cell
carcinoma cell * Quasi-mesenchymal
* Epithelial » High plasticity

* Some plasticity

Pattabiraman & Weinberg, Nat. Reviews Drug Discovery (2014)

e Expression of stem cell markers (NANOG, SOX2, OCT4,
ALDH)

» Self-renewal capabilities

* Therapy resistance and metastasis
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Obesity-associated ECM increases cancer stem cell
characteristics in cell lines and PDX spheroids
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Obesity-associated ECM increases cancer stem cell
characteristics in cell lines and PDX spheroids
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Obese ECM modulates cancer stem cell characteristics by

interfering with stiffness sensitivity

ECM deposition
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Increased stiffness of polyacrylamide substrates decreases
cancer stem cell (CSCs) characteristics

Polyacrylamide hydrogels
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Obesity-associated ECM remodeling promotes invasion
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Tumor invasion/metastasis

= Microtubules msm |ntermediate filaments
© Centrosome mmm Actin filaments
un Actomysoin bundles

ECM fibrils
@ Focal adhesions

McGregor, Hsia, Lammerding. Curr Opin Cell Biol. 2016

Chemotactic gradient

PDMS
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A microfluidic device for precise control of confined
migration (Lammerding lab)

()

Mouse embryonic fibroblast expressing mCherry-Histone H4 and
migrating through a 3 x 5 um? constriction
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Physical stress can result in transient nuclear envelope rupture
and exposes genomic DNA to the cytoplasm

(») )
MDA-MB-231 breast cancer cells HT1080 fibrosarcoma cell expressing
expressing NLS-GFP and histone H2B-RFP. NLS-GFP and cGAS-RFP.
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Exposure of genomic DNA to cytoplasm activates
cGAS-STING pathway and promotes metastasis
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cGAS
Depletion of mitotic Formation of Nuclear envelope Activation of
centromere-associated micronuclei, breakdown of cGAS-STING pathway
kinesin (MCAK) chromosomal micronucleus ‘
instability
Non-canonical NF-kB
signaling
Collaboration Cantley, Lammerding Labs | |
Increased metastasis
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Exposure of genomic DNA to cytoplasm activates
cGAS-STING pathway and promotes metastasis
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Exposure of genomic DNA to cytoplasm activates
cGAS-STING pathway and promotes metastasis
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Exposure of genomic DNA to cytoplasm activates
cGAS-STING pathway and promotes metastasis
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Current and Future Directions: Developing Experimental Therapeutics
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