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Abstract: 
Squamous cell carcinomas represent 90% of head and neck cancers and ~25% of skin cancers. A significant proportion of these cancers contain either mutations in Ras genes that lead to constitutively-activated Ras GTPases or amplified levels of Ras proteins. Ras proteins function by binding to and activating a set of downstream effector proteins, including Raf and PI-3 kinases, as well as exchange factors that activate RalA and RalB GTPases. Most previous studies have suggested that Ral GTPases play a positive role in Ras-induced cancer progression, but these studies did not necessarily mimic the natural setting of epithelial cancer development. In order to study the contribution of the tumor microenvironment, consisting of intercellular and stromal interactions, to the transition from a precancerous to cancerous state, we utilized an in vitro 3D tissue model of Ras-mediated squamous cell carcinoma. In this system, skin-derived preneoplastic keratinocytes expressing activated Ras are used to populate the engineered epithelium. These cells form a dysplastic epithelium that mimics premalignant disease, as they do not invade across the basement membrane into the fibroblast-laden dermal layer. To our surprise, we found that shRNA-mediated depletion (~65%) of RalA, but not RalB, in these keratinocytes, generated an invasive phenotype that mimicked the earliest stages of cancer progression. This invasion was associated with focal degradation of the basement membrane, and was similar to that observed when a known tumor suppressor, E-cadherin, was inactivated in these cells. Interestingly, loss of E-cadherin led to decreased levels of RalA that were comparable to those generated in shRNA expressing keratinocytes. Taken together, these results suggest that RalA activity suppresses the induction of early stages of squamous carcinoma by Ras, and that a modest suppression of RalA expression may be a required step in the transition from premalignant to malignant disease.
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