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Targeting the cardiolipin biosynthetic machinery in KRAS-mutant pancreatic cancer: A search for
novel therapeutics

ancreatic cancer (PCa) has only 6-8% five-year survival rate kills as many as 53,000 Americans each year, and active-duty

military personnel and veterans are at a high risk for this fatal disease. Therapy is challenging due to substantial drug
resistance and lack of knowledge about how the Kirsten Rous Sarcoma (KRAS) oncogene mutated in 90% cases, affects PCa cell
biology. Our approach to address this knowledge gap is to identify synthetic lethal targets (SLTs). SLTs are non-KRAS pathway
proteins which when targeted by drugs will initiate apoptosis in the mutant but not the wild type KRAS cells. We hypothesize
that the enzymes that make and remodel the mitochondrial phospholipid cardiolipin (CL), cardiolipin synthase (CLS) and
tafazzin respectively, are SLTs for PCa. Reason is that suppressing these enzymes specifically in PCa cells with KRAS mutations
will compromise the mitochondria in these cells by depleting CL, which will induce apoptosis. We screened FDA-approved
drugs for their ability to cause apoptosis and suppress tafazzin and CLS expression in mutant but not wild type KRAS PCa cells
and identified the selective estrogen receptor modulator raloxifene as the prime candidate. Our objective is to use raloxifene
as a small molecule probe to investigate the involvement of tafazzin and CLS in maintaining and renewing mitochondria
in KRAS-mutant PCa cells. Aims of this study are to: Evaluate the effect of suppressing CLS and tafazzin on mitochondrial
viability and production; investigate the effect of CLS and tafazzin suppression on mitochondrial function in KRAS-PCa and;
determine the mechanism of raloxifene-mediated suppression of CLS and tafazzin. Our proposal delineates the regulation
of mitochondrial viability, production and function by mutant KRAS gene, while establishing CLS and tafazzin as SLTs and
raloxifene as a potential candidate drug for PCa therapy.
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