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An estimated 5-10% of all breast cancer cases result from a hereditary predisposition to the disease. Germline mutations in the human BRCA1 and BRCA2 genes account for a substantial proportion of familial, early-onset, breast cancer. We found a novel mutation in a Spanish 38-year-old non-Ashkenazi woman diagnosed with infiltrating ductal breast carcinoma (pT1cN0M0). The tumor was 99% estrogen receptor positive, HER2 negative, 20% progesterone positive, and the immunostaining for p53 was positive in a high percentage of cells. Three years later, a type II in situ contralateral carcinoma was detected. Five years later, in an asymptomatic routine follow-up, bone metastasis was detected by bonescan with an increase in tumor markers values (CA15.3 = 37.8 UI/ml, CEA = 23.3 ng/ml). The progression of the disease was followed for 10 years by tumor markers, with bone and CT-scan. During genetic counseling, the genealogical tree of the patient was drawn up indicating that the mother, maternal grandmother, and sister of the patient had breast cancer. Considering the relatively early onset of the tumor, the family history of breast cancer, and the bibliographic data about the molecular phenotype of the BRCA tumors [START_REF] Bane | BRCA2 mutationassociated breast cancers exhibit a distinguishing phenotype based on morphology and molecular profiles from tissue microarrays[END_REF], we concluded that the breast cancer could be BRCA2 gene associated. Nevertheless and in order to have a complete analysis of BRCA susceptibility genes, we analyzed both BRCA1 and BRCA2 genes. After informed consent, genomic DNA was automatically extracted from a peripheral blood sample (MagNapure, Roche). Direct sequencing was done on an automated sequencer ABI PRISM Ò 377 (Applied Biosystems) and compared to the consensus wild-type sequences (Genebank NM_007294.2 BRCA1 and Genebank NM_000059.3 BRCA2). A 490delCT frame-shift mutation in the exon 3 of BRCA2, not yet reported in the BIC database, was detected (Fig. 1). The deletion was confirmed by repeated analysis including reverse-primer sequencing. A screening of the 490delCT mutation was done in a group of 160 families studied in our center with no positive results. Given the fact that we could not reach other family members in order to offer them the genetic analysis, we have looked for bibliographic information that could help us to document the functional consequences of such a BRCA2-truncated protein. Recently, an anti-Brca2 SiRNA has been used in stable transfection assays to deplete BRCA2 in mouse hybridoma cell lines supporting the role of BRCA2 protein in homologous recombination by controlling the availability, cellular localization, and DNAbinding capability of the strand exchange protein RAD51 [START_REF] Lee | Analysis of DNA repair and recombination responses in mouse cells depleted for Brca2 by SiRNA[END_REF]. In addition to a role in DNA repair, BRCA2 could regulate transcription through a transcriptional activation domain, located at the amino-terminal exon 3. According to the studies of Milner et al., BRCA2 is binding to and phosphorylated by a cellular kinase through the exon 3 activation domain (aminoacids 60-105) which could be one mechanism by which BRCA2's transcriptional function is regulated [START_REF] Milner | The BRCA2 activation domain associates with and is phosphorylated by a cellular protein kinase[END_REF]. Moreover, Hughes-Davies et al. have cloned a repressor protein, EMSY, which has the capacity to bind the BRCA2 exon 3 (aminoacids 23-46) and specifically silence transcriptional activity [START_REF] Hughes-Davies | EMSY links the BRCA2 pathway to sporadic breast and ovarian cancer[END_REF]. EMSY amplification level could be indicative of poor prognostic subset of ER-positive tamoxifen-treated patients [START_REF] Brown | Co-amplification of CCND1 and EMSY is associated with an adverse outcome in ERpositive tamoxifen-treated breast cancers[END_REF]. The mutation we have found is located at the transcriptional activation domain of the BRCA2 leading to a truncated protein disrupting the exon 3 activation domain, strongly compromising BRCA2 functions described above. However, the truncation we have found could have more profound biological consequences since the BRCA2 protein produced is expected to have only 99 amino acids. Therefore, one step forward would be to look for evidences, of the BRCA2 mutation found in our patient, in advanced knockout animal models. Most BRCA2 mouse knockouts have been embryonic lethal when bred to homozygosity and, to overcome embryonic lethality, conditional mutagenesis strategies have been developed [START_REF] Ludwig | Development of mammary adenocarcinomas by tissue-specific knockout of Brca2 in mice[END_REF][START_REF] Mcallister | Cancer susceptibility of mice with a homozygous deletion in the COOHterminal domain of the Brca2 gene[END_REF][START_REF] Cheung | Loss of Brca2 and p53 synergistically promotes genomic instability and deregulation of T-cell apoptosis[END_REF][START_REF] Jonkers | Synergistic tumor suppressor activity of BRCA2 and p53 in a conditional mouse model for breast cancer[END_REF]. From the bibliographic data, we have found a work, done by Ludwig et al., describing a conditional tissue-specific BRCA2 knockout in mice that quite mimics the gene truncation found in our patient. The strategy used in Ludwig's article is based on a tissue-specific inactivation of the BRCA2 gene. In the study it is described that, after a long latency period (palpable tumors were first observed at 13 months), mice developed mammary tumors with a high incidence (77%). The nodules were well circumscribed and corresponded to two main histological patterns, carcinoma and adenosquamous carcinoma, with occasional tumor containing both types. IHA revealed 50% estrogen receptor positive, less than 7% progesterone receptor positive, 100% HER2 negative, and 70% p53 positive. Tumor cells displayed various degrees of aneuploidy associated with diverse structural aberrations and chromosomal fragments. No significant metastatic potential was observed. Ludwig et al. tentatively propose a scheme for the development of the mammary tumors starting with hyperplastic alveolar nodules that give rise to a ductal carcinoma in situ that evolves into a solid carcinoma [START_REF] Ludwig | Development of mammary adenocarcinomas by tissue-specific knockout of Brca2 in mice[END_REF]. Although it is important to be careful when using mouse models in the study of human diseases, we can see here a comparative pattern between the animal model, described by Ludwig et al., and our real case of BRCA2 deficient patient. Both are hormone receptor positive, Her2 negative, p53 positive. Moreover, a not very aggressive metastatic behavior can be seen in both human and mice. We want to point out the great potential of knockout models, evidence of possible translation of the information obtained in mice and the significant clues about clinical data. An important feature to keep in mind is that BRCA2 deletion in knockout mice is active only in the mammary epithelial cells and not in surrounding stromal tissue. Therefore, it would be interesting to know whether BRCA2 knockouts exhibit tumor suppression functions in other tissues as well, which can be seen in human carriers. In this way, rat knockout models have the potential, not only to overcome the embryonic lethality observed in similar mouse models but also to identify novel phenotypes and gene functions in human diseases. In the study of Cotroneo et al., BRCA2 -/-rats are 100% viable and the vast majority live to over 1 year of age. Animals have a substantial reduction in lifespan that could be due, at least in part, to an increase in cancer development in multiple organs (stomach, bone, ovary, etc.). Tumors arising most frequently were osteosarcomas and ovarian tumors [START_REF] Cotroneo | Characterizing a rat Brca2 knockout model[END_REF]. The exhaustive genetic analysis of breast cancer patients, which allow us to identify novel mutations, together with the use of animal models is a two-way road. Comparative disease patterns allow us to improve our knowledge and highlight the importance of translate knowledge from and to clinical practice and bench.
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