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ABSTRACT

“Protein kinase C epsilon and lung carcinogenesis”

Non-small cell lung carcinoma (NSCLC), the most frequent type of lung cancer, is one of the major causes of cancer-related mortality. There is extensive evidence for an association between exposure to tobacco smoke and other environmental carcinogens to the development of NSCLC. Indeed, common oncogenic lesions in NSCLC, such as K-Ras mutations, are linked to exposure to environmental carcinogens. Extensive work from many laboratories, including ours, characterized the involvement of protein kinase C (PKC), a family of serine-threonine kinases, in cancer progression. However, unlike other types of cancers, such as skin, breast or prostate cancer, the involvement of PKC isozymes in lung cancer is poorly documented. Interestingly, it has been reported that the vast majority of primary NSCLC tumors and cell lines display high levels of PKCcompared with normal lung epithelium. PKCis known to play an important role in the control of cancer cell mitogenesis and survival. In a very recent paper, we reported that PKCis required for anchorage-dependent and anchorage-independent NSCLC cell growth as well as for tumorigenicity in nude mice. However, it is unclear if a causal relationship exists between PKCup-regulation and lung cancer development. Moreover, recent studies suggesting the requirement of PKCfor NKK-induced lung cell growth in culture argue for the need to establish animal models to address the role of PKCin lung carcinogenesis.

The overall objectives of this pilot grant are to determine if lung-specific overexpression of PKCε confers a preneoplastic/neoplastic state, and if this kinase mediates lung tumor formation by mutant Ras. 
Towards these goals we propose 2 aims:
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Specific Aim 1. To determine if genetic inhibition of PKCimpairs lung tumorigenesis by mutant K-Ras.
Our working hypothesis is that genetic targeting of PKCexpression can reverse the malignant phenotype induced by defined genetic alterations known to be induced by lung carcinogens. Tobacco smoke and several environmental carcinogens induce mutations in Ras, which has been widely associated with lung cancer. We will take advantage of available mouse models of PKCdeficiency (PKCKO mice) and lung-directed expression of mutant K-rasG12D. It is important to note that Ras-transformed cells have enhanced levels of diacylglycerol (DAG), the physiological activator of PKC, and PKCs are downstream effectors of Ras.

Specific Aim 2. To determine the consequences of overexpressing PKCin mouse lungs. We will generate an inducible transgenic mouse model that recapitulates the scenario observed in lung cancer patients. As a general approach, PKCε will be inserted under the control of a tetracycline (Tet)-inducible promoter and crossed with SPC (Surfactant protein C)-rtTA mice. We hypothesize that PKCε overexpression may lead to the development of hyperplastic and/or preneoplastic lesions in the lungs. Our future goals include challenging the mouse models of PKCdeficiency and PKCoverexpression with known lung carcinogens to determine whether this kinase is a determinant of carcinogen sensitivity. Our plan is also to dissect the molecular mechanisms underlying this effect.
