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Abstract
Pancreatic ductal adenocarcinoma (PDAC) is the highest mortality among all cancers, with a median survival of ~6 month 
and a 5-year survival rate of < 8%. PDAC exhibits few early symptoms, and over 80% of PDAC patients are diagnosed 
at a late stage beyond the curative resection treatment window when cancer cells have already metastasized, highlighting 
the need of fully understanding of this disease.

It is known that lesions in the KRAS gene are the earliest and the most frequently found in 92-3% of PDAC samples, 
and are required for both initiation and maintenance of PDAC. However, how KRAS mutation is triggered, why the 
mutation frequency of KRAS is preferentially high in PDAC, and what kind of factors are involved in KRAS mutation 
remain largely unknown. Since pancreas does not directly contact with potential carcinogens from air, food, and viral 
or bacterial pathogens, the most likely factors may be derived from metabolites. There are circumstantial evidences that 
abnormal carbohydrate metabolism seen with diabetes and impaired glucose tolerance associates with an elevated risk 
of pancreatic cancer. Under high-glucose conditions, cellular O-GlcNAcylation is signi�cantly elevated in pancreatic 
cells that exhibit lower phosphofructokinase (PFK) activity than other cell types. This post-translational modi�cation 
speci�cally compromises ribonucleotide reductase (RNR) activities leading to imbalance of dNTP pools, genomic DNA 
alterations with KRAS mutations, and transformation of cells. These results provide a mechanistic view of how aberrant 
sugar metabolism triggers de novo KRAS mutation in pancreatic cell and how dietary high sugar links to cancer in 
pancreatic cells.
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