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IKK? acts as a skin tumor suppressor gene in an Ink4a/Arf-dependent manner.
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Introduction: IKK? is a protein kinase encoded by the IKBKB gene, fundamental in the regulation of the activity of
 the nuclear factor kappa B (NF-?B) pathway. IKK?  also phosphorylates a high number of other substrates, hence
performing important NF-?B-independent functions. As a consequence, alterations in IKK? activity lead to tumoral
transformation in different cell types. So, IKK? exerts a protumoral role in several animal models of lung, hepatic,
intestinal and oral cancer. In addition, data included in the catalogue of somatic mutations in cancer (COSMIC)
indicate that the IKBKB gene is amplified or overexpressed in multiple human tumor types. In myeloids cells, by
contrast, IKK? is implicated in orchestrating an antitumoral immune response in melanoma tumurogenesis. So,
although in general IKK? promotes tumor development, its actual effect over tumor growth and malignancy is cell
type specific. We describe here the role that IKK? plays in skin cancer.

Objectives: In this work, we have studied the effect of IKK? in skin cancer and the underlying molecular pathways.

Methods: We have used transgenic mice with increased levels of epidermal IKK? (K5-IKK? mice), and also
K5-IKK? mice lacking p53 or p16/p19 tumor suppressor proteins. In these mice, as well as in their corresponding
control groups, both spontaneous and chemically-induced skin tumurogenesis were studied.

Results: Chemical skin carcinogenesis assays in transgenic mice overexpressing IKK? in basal cells of skin
(K5-IKK? mice) and in mice carrying also a mutated Ha-Ras oncogene in skin (TgAC / K5-IKK? mice) resulted in a
significant reduction in tumor number and size and in proliferation status relative to control mice. Flow cytometry
analyses indicate that these differences in tumor outcome are not due to modifications in epidermal and dermal
inflammatory milieus nor in alterations in the amount of skin stem cells. Overall, these results indicate that IKK?
activity protects against skin cancer. We have found that K5-IKK? epidermal keratinocytes express increased levels
of several tumor suppressor proteins, such as p53, p16 and p19, than wild type keratinocytes. So, we studied if any
of these proteins mediate in the antitumoral activity of IKK?. We generated p53EKO/K5-IKK? mice, with specific p53
deletion in epidermis and performed carcinogenesis assays. p53EKO/K5-IKK? mice showed decreased tumor
multiplicity and malignancy compared to control p53EKO mice, thus proving that the skin tumor suppressive activity
of IKK? is independent of p53. However, Ink4a/Arf KO/K5-IKK? mice (lacking p16 and p19 in all their cells), showed
no differences in tumor multiplicity when subjected to carcinogenicity assays than Ink4a/Arf KO mice. Interestingly,
malignancy was significantly augmented as the percentage of undifferentiated SCCs and spindle cell SCCs
(SpSCCs), a highly aggressive tumor, was much higher in Ink4a/Arf KO/K5-IKK? mice than in control Ink4a/Arf KO

mice. These results indicate that the antitumoral activity of IKK? is mediated by the proteins coded by the 
p16INK4A/p19ARF locus.

Conclusions: Our results indicate that, at difference of the role exerted by IKK? in tumoral transformation in many
cell types, IKK?  prevents skin tumor development, and shed light on the complex nature of IKK? effects on cancer
progression, as IKK? can both promote and prevent carcinogenesis depending on the cell type and molecular
context.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

