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Abstract: Pancreatic ductal adenocarcinoma (PDAC) has
the worst prognosis of all common cancers, but strongly
divergent outcomes are apparent between patients. To
reveal and address the intertumor heterogeneity that
contributes to this, we have performed RNA-Seq gene
expression analysis on a large number of resected PDAC
samples (n=90). Unsupervised class discovery in this single-
center PDAC-only dataset identified four subgroups with
distinct clinical manifestations. Biological interpretation
and network analysis comparisons to existing classification
systems revealed a poor-prognosis subgroup characterized
by mesenchymal features. Species-specific transcript analysis
on matching patient-derived xenograft (PDX) models
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allowed assembly of an epithelium-tailored classifier for use
on cell lines and primary cultures. Experimental validation
in models for PDAC subtyped using the modified classifier
confirmed mesenchymal features and a highly invasive
growth pattern for the poor-prognosis subtype in contrast
to more epithelial (non-mesenchymal) subtypes. To identify
specific therapeutic vulnerabilities of this poor-prognosis
subgroup, drug sensitivity screen data were queried.
This revealed that cell lines and primary cultures of the
mesenchymal subtype are particularly sensitive to the one of
a kind drug elesclomol. We found that elesclomol perturbs
mitochondrial functioning, and that this specifically affects
mesenchymal PDAC cells. These effects were independent
of reactive oxygen species levels, previously reported as
the effector of treatment with elesclomol. Concluding, we
have identified and functionally addressed the mechanisms
responsible for poor-prognosis PDAC and propose that
perturbation of mitochondrial function is a promising
therapeutic strategy to improve outcome of those PDAC
patients that are in most dire need of improved therapies.
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