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            Abstract
Prostate cancer (CaP) progresses from prostatic intraepithelial neoplasia through locally invasive adenocarcinoma to castration-resistant metastatic carcinoma1. Although radical prostatectomy, radiation and androgen ablation are effective therapies for androgen-dependent CaP, metastatic castration-resistant CaP is a major complication with high mortality2. Androgens stimulate growth and survival of prostate epithelium and early CaP. Although most patients initially respond to androgen ablation, many develop castration-resistant CaP within 12â€“18â€‰months2. Despite extensive studies, the mechanisms underlying the emergence of castration-resistant CaP remain poorly understood and their elucidation is critical for developing improved therapies. Curiously, castration-resistant CaP remains androgen-receptor dependent, and potent androgen-receptor antagonists induce tumour regression in castrated mice3. The role of inflammation in castration-resistant CaP has not been addressed, although it was reported that intrinsic NF-ÎºB activation supports its growth4. Inflammation is a localized protective reaction to injury or infection, but it also has a pathogenic role in many diseases, including cancer5. Whereas acute inflammation is critical for host defence, chronic inflammation contributes to tumorigenesis and metastatic progression. The inflammation-responsive IÎºB kinase (IKK)-Î² and its target NF-ÎºB have important tumour-promoting functions within malignant cells and inflammatory cells6. The latter, including macrophages and lymphocytes, are important elements of the tumour microenvironment7,8,9, but the mechanisms underlying their recruitment remain obscure, although they are thought to depend on chemokine and cytokine production10. We found that CaP progression is associated with inflammatory infiltration and activation of IKK-Î±, which stimulates metastasis by an NF-ÎºB-independent, cell autonomous mechanism11. Here we show that androgen ablation causes infiltration of regressing androgen-dependent tumours with leukocytes, including B cells, in which IKK-Î² activation results in production of cytokines that activate IKK-Î± and STAT3 in CaP cells to enhance hormone-free survival.
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                    Figure 1: 
                        Androgen ablation induces tumour inflammatory infiltration.
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Figure 2: 
                        Role of B cells and IKK-Î² in STAT3 activation and castration-resistant CaP emergence.
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Figure 3: 
                        Role of IKK-Î± in emergence of castration-resistant CaP.
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Figure 4: 
                        IKK-Î²-dependent lymphotoxin production by tumour-infiltrating B cells stimulates IKK-Î±-dependent androgen-free survival.
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        Editorial Summary
Lymphotoxin's role in prostate cancer progression
In the early stages of prostate cancer, cancerous cell growth is dependent on androgens, hence the success of prostatectomy, radiation and androgen-ablating drug therapies. With time, the cancer often develops into an androgen-insensitive, therapy-resistant form with high mortality rates. Work in mouse models of prostate cancer raises the possibility that androgen-ablating therapies may indirectly promote the development of metastatic secondary tumours. Ammirante et al. report that in mice with transgene-induced spontaneous prostate cancer, B-cell infiltration, a component of the natural inflammatory response, activates lymphotoxin release, which stimulates metastasis. In the second model, involving subcutaneous transplantation of an androgen-dependent prostate cancer cell line, it is shown that regression of androgen-deprived primary tumours results in an inflammatory response â€” and lymphotoxin production. Interfering with the lymphotoxin pathway may therefore offer therapeutic strategies for androgen-independent prostate cancer.
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