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    Abstract
KRAS and EGFR have been shown to function as essential mediators of pancreatic cancer development1–4. In addition, KRAS and EGFR have been shown to interact with and perturb the function of Argonaute 2 (AGO2), a key mediator of RNA-mediated gene silencing5, 6. Here, we employed a genetically engineered mouse model of pancreatic cancer7, 8 to define the effects of conditional loss of AGO2 in KRASG12D driven pancreatic cancer. Genetic ablation of AGO2 does not interfere with development of the normal pancreas or KRASG12D driven early precursor pancreatic intraepithelial (PanIN) lesions. However, AGO2 loss prevents progression from early to late PanIN lesions, development of pancreatic ductal adenocarcinoma (PDAC), and metastatic progression. This results in a dramatic increase in survival of KRASG12D mutant mice deficient in AGO2 expression. In both mouse and human pancreatic tissues, increased AGO2 expression at the plasma membrane is associated with PDAC progression. Mechanistically, within early precursor PanIN lesions, loss of AGO2 elevates phospho-EGFR levels and activates wild-type RAS, antagonizing KRASG12D activation and PDAC development. Furthermore, we observe that phosphorylation of AGO2Y393 by EGFR6 disrupts the interaction of wild-type RAS with AGO2, but does not affect the interaction of mutant KRAS with AGO2. Taken together, our study supports a biphasic model of pancreatic cancer development: an AGO2-independent early phase of PanIN formation reliant on EGFR and wild-type RAS signaling, and an AGO2-dependent phase wherein the KRAS-AGO2 interaction is critical to the progression from PanIN to PDAC.
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