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Different evidence has indicated that cancer metabolic alterations are necessary for pancreatic cancer (PC)
growth and gemcitabine (GEM) resistance. A relevant role has been assigned to glucose metabolism and its
downstream anabolic routes. In particular, an enhanced flux through the Hexosamine Biosynthetic Pathway
(HBP) has been directly involved in PC development. Here we show that enhancement of the HBP, through
the up-regulation of the enzyme Phosphoacetylglucosamine Mutase 3 (PGM3), is associated to the onset of
GEM resistance in PC. Indeed, analysis of the mRNA profiles of GEM sensitive and resistant patient-derived
tumor xenografts (PDXs) indicated that PGM3 expression is specifically increased in GEM-resistant. Of
note, PGM3 resulted also overexpressed in human PC tissues as compared to paired adjacent normal tissues
and its higher expression in PC patients was associated with worse median overall survival (OS). Strikingly,
genetic or pharmacological PGM3 inhibition reduced PC cells growth, migration, invasion, in vivo tumor
growth and enhanced GEM sensitivity. In particular, combined treatment between an inhibitor of PGM3 and
GEM resulted in a potent reduction of xenograft tumor growth without any obvious side effects in normal
tissues. Mechanistically, PGM3 inhibition, reducing protein glycosylation, caused a sustained Unfolded
Protein Response (UPR), a significant attenuation of the pro-tumorigenic Epidermal Growth Factor Receptor
(EGFR)-Akt axis, and finally cell death. In conclusion this study identify the HBP enhancement as a new
mechanism involved GEM resistance and provides a strong rationale for a PC therapy addressing the
combined treatment with a PGM3 inhibitor and GEM.
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