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Identification of novel diagnostic markers for early detection of pancreatic
cancer; application for a low-invasive fluid test
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Previous studies indicated that pancreatic and duodenal juice samples are
an excellent source of mutant DNA from the pancreas and have the potential to help in the risk
stratification and surveillance of patients undergoing pancreatic screening. To identify novel
genetic alterations specific to high grade precursors, we conducted an exome sequencing analysis.
Mutations at NOTCH2, AFF3, EXT1, IL21IR and CDH6 were frequently found in the high grade pancreatic
intraepithelial neoplasias and ductal adenocarcinoma, but not normal ducts, indicating that these
are promising markers for early detection of pancreatic cancer. We employed two highly-sensitive
methods, Cast PCR and digital HRM, to detect less abundance of mutation and successfully detect 0.1%

of mutant alleles. One or more of NOTCH2, AFF3, EXT1, IL21R and CDH6 mutations were found in the
cystic fluids from high grade intraductal papillary mucinous neoplasms (IPMNs), whereas no mutations
were seen in those from low grade IPMNs.
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Exome sequencing in 578 cancer-related genes

Filtering the read data

v Protein coding genes

v'High genotype quality
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Gene Full name Location Example of mutation
NOTCH2 Notch 2 1p13 43 ins AG

AFF3 AF4/FMR2 family member 3 2q11 Gly437_Ser438

EXT1 sushi repeat containing protein, X-linked Xp21 4215ins TA

IL21R interleukin 21 receptor 16p11 194 del GT

CDH6 cadherin 6 5p13 3373A>T
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