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CHAPTERR 1 

INTRODUCTION N 

Inn 2ÜÜ5. 32,180 Americans are expected to be diagnosed with pancreatic 
cancerr and 31.800 wil l die from this disease, making pancreatic cancer 
thee fourth leading cause of cancer death in the United States1. The only 
effectivee treatment is surgical resection, which is performed in less than 
20%% of cases. Patients with locally advanced pancreatic cancers not 
amenablee to resection are usually treated wi t h chemoradiotherapy; 
usingg gemcitabine- or 5-fluorouracil (5-FU)- based regimens2- °. For pan-
creaticc cancer with distant metastases, most clinicians consider gem-
citabinee to be the standard of care. However, these therapies are only 
marginallyy effective; benefit is primarily achieved in a modest extension 
off  survival and some improvement in quality of life. Regimens combin-
ingg various chemotherapeutic drugs are being investigated and often 
includee DNA-interstrand crosslinking drugs. A rare complete response is 
achievedd with treatment with mitomycin C (MMC)- or cisplatin- con-
tainingg regimens . 
Clearly,, new therapeutic approaches are necessary. The passed decade has 
witnessedd a tremendous increase in knowledge about the genetic back-
groundd of pancreatic cancer. Additionally, the emerging field of cancer 
pharmacogenomicss has received much at tent ion as an attractive new 
therapeuticc approach, in which treatment is based on the individual 
geneticc profile of cancer cells. Although successful examples do exist9"12, 
opportunit iess to effectively translate this approach into clinic are not 
oftenn encountered, and are currently non-existent for pancreatic cancer. 
Forr example, the KRAS gene is often mutated in pancreatic cancer, caus-
ingg continuous activation of the K-ras oncoprotein. Farnesyltransferase 
inhibitorss competitively inhibit membrane anchorage of the Ras proteins 
(includingg K-ras) and had antiproliferative effects against pancreatic 
cancerr cell lines and xenografts in preclinical models, at clinically rele-
vantt concentrat ions10' 14. However, although tipifarnib (a farnesyltrans-
ferasee inhibitor) was well tolerated in combination with gemcitabine, it 
didd not prolong overall survival when compared to gemcitabine as sin-
gle-agentt therapy1^. Other experimental therapies currently under 
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investigationn include inhibitors of the epidermal growth factor receptor 
(EGFR),, angiogenesis inhibitors targeting the vascular endothelial growth 
factorr (VEGF) receptor and cyclopamme, an inhibitor of sonic hedgehog 
signal ing1 6 1 8. . 
Inn this work, we present a new strategy to specifically target genetic de-
fectss in a subset of pancreatic cancer patients: those harboring carcinomas 
wi t hh genetic defects in the Fanconi anemia/BRCA2 pathway. Echoing 
studiess of nonneoplastic cel ls1 9 2 2, cancer cells defective in the Fanconi 
anemia/BRCA22 pathway show a remarkable hypersensitivity to DNA-
interstrandd crosslinking agents. Several crosslinking agents are known 
too be active against pancreatic cancer cells in general, and are continu-
ouslyy being tested and used in clinical pancreatic cancer t reatment. We 
thuss propose to specifically investigate the use of mterstrand crosslink-
ingg agents in patients with pancreatic cancers defective in the Fanconi 
anemia/BRCA22 pathway. 
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