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Neuraminidase-1 and its role in multimodal therapy preventing chemotherapy resistance and
metastasis in pancreatic cancer
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Pancreatic ductal adenocarcinoma (PDAC) represents the fourth leading cause of cancer-related deaths and this is attributed
to the advent of metastatic disease, rendering curative surgery as an option in less than 25% of patients at diagnosis.
PDAC is inherently resistant to current standard of care gemcitabine (Gem) chemotherapy, and its highly inflammatory
microenvironment and extremely dense extracellular matrix (ECM) further exacerbate resistance and contribute to the
aggressive, invasive and metastatic nature of the disease. We have previously reported that anti-viral oseltamivir phosphate
(OP) inhibits the activing of neuraminidase-1 (Neu-1), preventing the cleavage of a-2,3 sialic acid residues, ultimately shutting
down a novel signaling paradigm implicated in multistage tumorigenesis. Recent reports have described the overlapping effects
of anti-diabetic metformin and non-steroidal anti-inflammatory drug acetylsalicylic acid (aspirin) in sensitizing malignant
cells to chemotherapy and downregulating cell growth and inflammation. We propose that a combination therapy of OP,
metformin and aspirin works synergistically to sensitize pancreatic cancer cells to Gem therapy, preventing metastasis, tumor
angiogenesis and growth. Enzyme assays on live epidermal growth factor stimulated PANC-1 pancreatic cancer cells have
revealed aspirin works in a manner similar to OP in inhibiting neuraminidase activity. Immunocytochemistry on PANC-1
cells and immunohistochemistry on paraffin-embedded tumor tissue samples from RAGxCy mice were stained and analyzed
for markers of epithelial-to-mesenchymal transition (EMT) characteristic of metastatic disease. The multimodal therapy of
OP, metformin and aspirin works synergistically to sensitize pancreatic cancer cells to chemotherapy, prevent metastasis,
angiogenesis and tumor growth.
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