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FOXO3a-driven epigenetic alternation of metabolism dictates the gemcitabine sensitivity of pancreatic cancer

Ching-Feng Chiu* and Jen-Liang Su
National Institute of Cancer Research, National Health Research Institutes, Taiwan

Gemcitabine has been a first-line therapeutic agent for pancreatic ductal adenocarcinoma (PDAC); however, the acquisition of 
resistance to gemcitabine remains a major challenge.Here, we investigated the metabolite profiles by liquid chromatography-

mass spectrometry between gemcitabine–resistant PDAC and parental PDAC cells, and found that lactic acid amount and lactate 
dehydrogenase activity were increased in gemcitabine–resistant PDAC cells. We observed the elevated lactate dehydrogenase A 
(LDHA) expression significantly correlated with recurrent pancreatic cancer patients following gemcitabine treatment and with 
cancer stem cell (CSC) properties. By approachingthe comparative array-based microRNA (miRNA)expression and miRNA 
transcription analysis, we further identified that FOXO3a-induced miR-4259 directly targeted the 3’untranslated region ofLDHA 
and reduced LDHA expression, leading to decreased gemcitabine resistance and a reduction in the CSC phenotypes of pancreatic 
cancerin vitro and in vivo. Our findings suggest that LDHA might serve as a potential prognostic markerand therapeutic target for 
pancreatic cancer, particularly gemcitabine-resistant pancreatic cancer, and may provide evidence of an underlying epigenetic 
regulation of LDHA by FOXO3a/miR-4259, which appears to be involved in cancer stemness and the chemoresistance of pancreatic 
cancer.
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