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            Abstract
The low rate of approval of novel anti-cancer agents underscores the need for better preclinical models of therapeutic response as neither xenografts nor early-generation genetically engineered mouse models (GEMMs) reliably predict human clinical outcomes. Whereas recent, sporadic GEMMs emulate many aspects of their human disease counterpart more closely, their ability to predict clinical therapeutic responses has never been tested systematically. We evaluated the utility of two state-of-the-art, mutant Kras-driven GEMMsâ€”one of non-small-cell lung carcinoma and another of pancreatic adenocarcinomaâ€”by assessing responses to existing standard-of-care chemotherapeutics, and subsequently in combination with EGFR and VEGF inhibitors. Standard clinical endpoints were modeled to evaluate efficacy, including overall survival and progression-free survival using noninvasive imaging modalities. Comparisons with corresponding clinical trials indicate that these GEMMs model human responses well, and lay the foundation for the use of validated GEMMs in predicting outcome and interrogating mechanisms of therapeutic response and resistance.
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                    Figure 1: Influence of KRAS mutations in the first-line treatment of NSCLC with chemotherapy versus chemotherapy plus erlotinib.[image: ]


Figure 2: First-line treatment of PDAC patients and KrasLSLâˆ’G12D; p16/p19fl/fl; Pdx1-Cre mice with gemcitabine versus gemcitabine plus erlotinib.[image: ]


Figure 3: Anti-VEGF provides significant benefit when combined with chemotherapy as first-line therapy in human patients and KrasLSLâˆ’G12D; p53frt/frt mice with late-stage NSCLC.[image: ]


Figure 4: First-line treatment of PDAC patients and KrasLSLâˆ’G12D; p16/p19fl/fl; Pdx1-Cre mice with gemcitabine versus gemcitabine plus anti-VEGF.[image: ]


Figure 5: Anti-VEGF is a primary driver of response in the Kras mutant NSCLC GEMM.[image: ]


Figure 6: Gemcitabine is a primary driver of a survival benefit, with incremental benefit conferred by the addition of targeted agents in a Kras mutant PDAC GEMM.[image: ]
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