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Circulating cancer-associated extracellular vesi-
cles as early detection and recurrence biomarkers
for pancreatic cancer
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Early detection of pancreatic ductal adenocarcinoma
(PDAC) is essential for improving patient survival rates,
and non-invasive biomarkers are urgently required to
identify patients who are eligible for curative surgery.
Here, we examined extracellular vesicles (EVs) from the
serum of PDAC patients to determine their ability to de-
tect early-stage disease. EV-associated proteins puri-
fied by ultracentrifugation and affinity columns under-
went proteomic analysis to identify novel PDAC markers

GPRCS5C and EPS8. To verify the potency of
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