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Abstract

Aurora-A is a serine-threonine kinase found over expressed in cancers and demonstrated to be an oncogene. Since the kinase regulates cell cycle progression several pharmaceutical companies were involved in the identification of inhibitors to be used in cancer treatments. Many of such inhibitors are now commercially available but none of them succeeded any phase III clinical trials, yet. The concern here is, whether Aurora-A is still a good target or biomarker?



Introduction

Aurora-A was discovered in 1995 as a protein kinase involved in centrosome separation in Drosophila [1]. In 1997 a human cDNA related to Aurora-A and named BTAK (Breast Tumour Activated Kinase) was identified to be over expressed in breast cancers [2]. One year later the kinase was demonstrated to behave like an oncogene whose over expression was sufficient to induce tumour formation [3,4]. The first function associated with the kinase was bipolar spindle assembly and the first localisation was centrosomal [5]. So the idea was that over expression of Aurora-A would disturb bipolar spindle assembly leading to mitotic defects at the origin of genome instability that would, in turn, lead to cancer. This was indeed nicely demonstrated in mice where over expression of Aurora-A in mammary epithelia is sufficient to induce tumour formation but only after a prolonged period of genomic instability [6]. This kind of tumours derived from Aurora-A over expression in mice even showed the same gains and losses of genes expression like the ones observed in human breast cancers [7].

The prolonged genomic instability necessary for cells over expressing Aurora-A to form tumours, clearly suggests that an accumulation of genetic events is responsible for the origin of cancer. This has been also observed in mouse through an accumulation of gene mutations [7]. Having said that, is Aurora-A a good target for cancer treatment? The number of failures in various phase III clinical trials clearly indicate that inhibiting Aurora-A is not sufficient. However, Aurora-A is a good biomarker. The simple fact that tumours have conserved the over expression of the kinase, strongly indicate that it should be advantageous to them. And indeed, high level of Aurora-A has been demonstrated to help cancer cells to become resistant to chemotherapeutic drugs. Etoposide or cisplatin, for instance, are is inducing DNA damages that are detected by a cell cycle checkpoint which in turn arrests cell cycle progression either to repair the damages or to induce cell death. Cells over expressing Aurora-A have been shown to override this checkpoint as they keep dividing even in the presence of DNA damages [8-11]. The same is true for taxanes that are microtubule poisons used in chemotherapies. Taxanes induce cell cycle arrest in mitosis due to the fact that the spindle assembly checkpoint remains active, and this arrest eventually leads to cell death. Again cells over expressing Aurora-A override the mitotic checkpoint and keep dividing [12,13].

Detecting the over expression of Aurora-A in cancer cells can then be useful to adapt treatments like supplementing or complementing Aurora-A inhibitors to DNA damaging agents or to microtubule poisons in the cancer cells over expressing Aurora-A to counteract chemo resistances [14-16]. For these reasons even if many phase III clinical trials failed, the search for Aurora-A inhibitors should be pursued. The last comment to be done on Aurora-A and cancer is that basic research on Aurora-A should also be reinforced since numerous non-canonical functions of the kinase have been discovered in these past few years that have a crucial impact on cancer research [17]. One does not completely understand yet, how Aurora-A triggers cancers.
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