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            Abstract
Mutations in the gene encoding the retinoblastoma tumor suppressor predispose humans and mice to tumor development1,2. Here we have assessed the effect of Nras loss on tumor development in Rb1 heterozygous mice. Loss of one or two Nras alleles is shown to significantly reduce the severity of pituitary tumors arising in Rb1+/âˆ’ animals by enhancing their differentiation. By contrast, C-cell thyroid adenomas occurring in Rb1+/âˆ’ mice progress to metastatic medullary carcinomas after loss of Nras. In Rb1+/âˆ’Nras+/âˆ’ animals, distant medullary thyroid carcinoma metastases are associated with loss of the remaining wild-type Nras allele. Loss of Nras in Rb1-deficient C cells results in elevated Ras homolog family A (RhoA) activity, and this is causally linked to the invasiveness and metastatic behavior of these cells. These findings suggest that the loss of the proto-oncogene Nras in certain cellular contexts can promote malignant tumor progression.
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                    Figure 1: Effects of Nras loss on pituitary tumor formation in Rb1+/âˆ’ mice.[image: ]


Figure 2: Contribution of Nras loss to C-cell thyroid tumor progression and metastasis in Rb1+/âˆ’ mice.[image: ]


Figure 3: Contribution of Nras nullizygosity to the metastatic behavior of Rb1-deficient C cells.[image: ]


Figure 4: Loss of Nras affects RhoA activity, causing migratory and metastatic behavior of Rb1-deficient C cells.[image: ]
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