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Tumor-vascular interactions promote STING-driven inflammation in the tumor microenvironment 
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Abstract:
The recruitment of T cells following intratumoral administration of Stimulation of Interferon Genes (STING) agonists in the tumor
microenvironment (TME) is a critical event in the STING-driven antitumor immune response, a pathway with great relevance in the context of
cancer immunotherapy. We have previously demonstrated that LKB1 mutation is associated with suppression of tumor cell STING levels and
reduced production of T-cell chemoattractants such as CXCL10 in KRAS-driven non-small cell lung cancer (NSCLC). Consistent with this,
immunohistochemical staining of patient samples showed poor infiltration of CD3, CD4, and CD8 T cells into LKB1 negative versus LKB1 intact
cancer epithelium, and instead, retention of T-cells in stroma. To examine how LKB1 alters immune cell recruitment in a STING-dependent
manner, we used a 3-D microfluidic co-culture system to study interactions between vasculature and tumor spheroids derived from a
KRAS/LKB1 mutated (KL) cell line with LKB1 reconstitution +/- STING deletion. To form the vasculature, we co-cultured tumor spheroids with
fibroblasts and endothelial cells for 7 days, and identified changes in morphology, cytokine production, and gene expression that occur in co-
culture. We first observed that co-culture induced synergistic production of multiple immune cell chemo-attractants such as CXCL10, CCL2,
CCL5, and G-CSF. Interestingly, this more physiologic ex vivo tumor model of LKB1 reconstitution revealed particularly strong cooperative
production of STING-dependent cytokines such as CXCL10 in the vasculature. Moreover, STING depletion in LKB1 reconstituted tumor cells did
not significantly attenuate production of CXCL10 and other cytokines in co-culture, suggesting that tumor/vessel interaction may promote
STING activation in the vasculature regardless of cancer cell-intrinsic STING function. Furthermore, although there was no appreciable
response after treatment of KL cancer cells with cGAMP based STING agonists, treatment of isolated 3-D vascular networks with cGAMP
enhanced vascular permeability and increased production of CXCL10 and CCL5, possibly contributing to defective chemokine gradients that
retain T cells near the vasculature. Thus, developing these more complex models that incorporate the vasculature may elucidate important
aspects of STING biology and may ultimately aid further development of effective immunotherapies targeting this signaling axis. 
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