






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































miRNA ANd pRostAte cANceR miARN et cANceR de

Purpose: Prostate cancer (PCa) is the most common neoplasm found in men. .... sites). Tissue specificity of the transcription factors was obtained from GeneHub- .... Partial list of TFs that target the promoters of miRNAs that are differentially ... 

















 Télécharger le PDF 






 10MB taille
 3 téléchargements
 1078 vues






 commentaire





 Report




















Canadian Journal of



Volume 9 | Issue/numéro 2



pathology pathologie Revue canadienne de



©OGphoto.



miRNA ANd pRostAte cANceR miARN et cANceR de lA pRostAte



PM 43322513



www.cap-acp.org



“molecUlAR pAthology coRNeR” in Canadian Journal of Pathology



I



am pleased to announce the launch of a new “Molecular Pathology Corner” in Canadian Journal of Pathology. This section is for practicing pathologists, pathology residents and fellows and will provide a quick and concise update on the use of molecular pathology testing for clinical purposes.



Submissions to this section should be in the form of “mini-review” of 500 words or less and address the topic in a simple manner that avoids technical details. All submissions should be related to current clinical practice (or testing that is almost there) rather than research topics that have potential applications in the far future. All pathologists, in all sub-specialties, are invited to submit their mini-reviews for this section to [email protected]. I look forward to this new collaborative endeavour sharing information from across the country. George M. Yousef MD, PhD, FRCPC(Path) Editor-in-Chief, Canadian Journal of Pathology



Un « coiN de pAthologie molécUlAiRe » dans Revue canadienne de pathologie



J



e suis fier de vous annoncer le lancement d’un nouveau « Coin de pathologie moléculaire » dans la Revue canadienne de pathologie. Cette section cible les pathologistes, les résidents en pathologie et les associés et aura comme objectif de fournir des mises à jour rapides et concises quant à l’utilisation des tests de pathologie moléculaire aux fins cliniques. Les soumissions pour cette section devraient être présentées sous forme de « mini comptes rendus » de 500 mots ou moins et aborder le sujet de manière simple en évitant les détails techniques. Toutes les soumissions devraient également se rapporter à la pratique clinique actuelle (ou aux tests qui sont presque offerts) plutôt qu’à des sujets de recherche ayant des applications potentielles très éloignées. Tous les pathologistes, de toutes les sous-spécialités, sont invités à soumettre leurs mini comptes rendus pour cette section à [email protected]. Je suis impatient que ce nouvel effort collaboratif pour partager l’information de partout au pays soit mis en œuvre. George M. Yousef, M. D., Ph. D., FRCPC(Path) Rédacteur en chef, Revue canadienne de pathologie
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LETTER FROM THE EDITOR-IN-CHIEF



MOLECULAR PATHOLOGY: FOR BETTER OR FOR WORSE he field of Molecular Pathology is expanding rapidly with new discoveries and assays described daily. Many Canadian Pathologists are perhaps not fully appreciating the implications of these changes and we seem slow to adapt to this new reality.



T



Cancer reporting, for example, has become many times more complex in recent years. These are the same tumours as decades ago, but identification of unique subtypes, reporting of prognostic and predictive factors, and molecular subclassification have all contributed to a multi-page pathology report, so different from the one-line diagnosis that many of us remember. It is tempting, at the end of a long day of difficult cases, to ask if it all really matters. Well, of course it does. But that doesn’t lessen the challenge. On the research frontier it is becoming more difficult to publish any clinicopathologic research without a molecular component. Is this just a trend, with molecular information sometimes being redundant and non-practical, or are such molecular data vital to our understanding of pathology and medicine? Here is where we as pathologists, by embracing molecular techniques in the context of the microscopic phenotype, can have an enormous impact on knowledge generation and on patient care. Pathologists are now even more vital members of the multidisciplinary patient care team. To contribute fully and effectively to patient care we are required to translate our pathologic diagnosis, now integrated with molecular information, into a coherent report that informs clinical care. To do this we MUST have a basic understanding of molecular pathology. As laboratory physicians we understand the basics of sensitivity and specificity and comprehend the limitations of multiplex testing. Only
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pathologists, looking down the microscope, can determine the meaning of genomic/molecular data in the context of the disease phenotype. We are unique in this role…. the fanciest, most novel molecular testing is terribly underpowered if interpreted without pathologist involvement. It’s like driving a Ferrari when you can’t really see…. all that horsepower and beautiful styling are wasted. So, pathologists are integral to the performance and utility of molecular diagnostics and molecular medicine. Although the amount of data being generated and the sheer number of new testing algorithms are overwhelming, educating ourselves in molecular diagnostics is essential. We struggle with a lack of comprehensive molecular training for more established senior pathologists, those who missed the paradigm shift during their training years, and now must adapt whilst busy and often overwhelmed with service workloads, administrative demands, and academic obligations. To complement the molecular training received in our current residency programs, we must work toward developing understandable, practical molecular pathology education resources for the practicing pathologist. Basic knowledge can go a long way, providing the foundation upon which one builds expertise and understands more fully. I, personally, am a strong supporter and advocate for more molecular training for pathologists because I fundamentally believe that pathologists are essential for the future of molecular medicine.



George M. Yousef MD, PhD, FRCPC(Path) Editor-in-Chief, Canadian Journal of Pathology
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LETTRE DU RÉDACTEUR EN CHEF



PATHOLOGIE MOLÉCULAIRE : POUR LE MEILLEUR ET LE PIRE e domaine de la pathologie moléculaire se développe rapidement avec de nouvelles découvertes et de nouveaux essais présentés chaque jour. De nombreux pathologistes canadiens n’apprécient peut-être pas à leur juste valeur les répercussions de ces changements et nous semblons lents à nous adapter à cette nouvelle réalité.



L



Les rapports de cancers, par exemple, sont devenus au cours des dernières années encore plus complexes. Ce sont les mêmes tumeurs qu’il y a des dizaines d’années, mais l’identification de sous-types uniques, les rapports de pronostics et de prédicteurs ainsi que la sous-classification moléculaire ont tous contribué à produire des rapports pathologiques de plusieurs pages, tellement différents des diagnostics d’une phrase que plusieurs d’entre nous se rappellent. Il peut être tentant, à la fin d’une longue journée parsemée de cas difficiles, de se demander si tout ça a vraiment de l’importance. Bien sûr que ça en a, mais le défi n’en est pas moins grand. Du côté de la recherche, il est de plus en plus difficile de publier toute recherche clinicopathologique sans y ajouter une composante moléculaire. Est-ce qu’une tendance, où l’information moléculaire est parfois redondante et non pratique, ou ces données moléculaires sont-elles essentielles à notre compréhension de la pathologie et de la médecine? Voilà où nous, à titre de pathologistes, pouvons avoir un impact considérable sur la génération des connaissances et sur les soins du patient en adoptant les techniques moléculaires dans le contexte du phénotype microscopique. Les pathologistes constituent maintenant des membres encore plus essentiels à l’équipe de soins multidisciplinaires du patient. Afin de contribuer pleinement et efficacement aux soins du patient, nous devons transposer nos diagnostics pathologiques, qui contiennent maintenant de l’information moléculaire, dans un rapport cohérent contribuant aux soins cliniques. Pour ce faire, nous DEVONS posséder des connaissances de base en pathologie moléculaire. En tant que médecins de laboratoire, nous comprenons les bases de la sensibilité et de la spécificité ainsi que les limites des tests 6
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multiplexes. Seuls les pathologistes, regardant dans un microscope, peuvent déterminer la signification de données génomiques/moléculaires dans le contexte du phénotype de la maladie. Nous jouons un rôle unique et les tests moléculaires les plus récents et à la fine pointe de la technologie sont largement insuffisants s’ils sont interprétés sans la participation d’un pathologiste. Comme si vous conduisiez une Ferrari sans vraiment bien voir... un gaspillage de toute cette puissance et de ce superbe style. Les pathologistes sont donc cruciaux au rendement et à l’utilité des diagnostics moléculaires et de la médecine moléculaire. Même si la quantité de données générées et le nombre stupéfiant de nouveaux algorithmes de tests sont considérables, il est tout de même essentiel d’être formés en matière de diagnostics moléculaires. Nous éprouvons de la difficulté à cause d’un manque de formation exhaustive en pathologie moléculaire à l’intention des pathologistes de haut rang mieux établis. Ce sont ces derniers qui ont manqué le changement de paradigme durant leurs années de formation, et qui doivent maintenant s’adapter tout en étant occupés et souvent submergés par des charges de travail de la part des services, des demandes administratives et des obligations académiques. Pour compléter la formation moléculaire reçue dans nos programmes actuels de résidence, nous devons nous efforcer de développer des ressources éducatives en pathologie moléculaire qui soient compréhensibles et pratiques pour les pathologistes qui exercent. Les connaissances de base peuvent énormément aider, fournissant les bases sur lesquelles un pathologiste peut perfectionner son expertise et mieux comprendre. Personnellement, je préconise et défends ardemment le fait d’offrir aux pathologistes davantage de formation moléculaire parce que je crois vraiment que ces derniers sont essentiels pour l’avenir de la médecine moléculaire.



George M. Yousef, M. D., Ph. D., FRCPC(Path) Rédacteur en chef, Revue canadienne de pathologie
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ABSTRACT Purpose: Prostate cancer (PCa) is the most common neoplasm found in men. Understating its mechanism of progression is the foundation for developing a targeted therapy. miRNAs are small non-coding genes that post-transcriptionally control their targets. Recent evidence showed the involvement of miRNAs in PCa progression and the aggressive behavior related to it. The mechanism controlling miRNA expression remains largely unknown. We hypothesize that transcription factors (TF) are involved in regulating miRNA expression during PCa progression. Method: We searched the ChipBase database for TFs that bind to the promoters of miRNAs that are found dysregulated in PCa relapse and in the high Gleason grades. We next filtered our TFs to obtain PCa-specific TFs using the GENT Database. Finally, we assessed the prognostic significance of these TFs using cbioportal.
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ReseaRch stUdy pRostAte cANceR (cont.) Data and results: We identified a number of TFs which bind to miRNA promoters, including AR, ERG, TAF1, NFKB, GR. These TFs have positive correlation with their targeted miRNAs including miR20b, miR29c, miR141, and let-7a-3. TFs showed a divergent-effect pattern in which the same factor simultaneously affects multiple miRNAs. We also identified a number of feed forward loops where TFs affect miRNA and their common target genes. It is worth mentioning that expression levels of these TFs were found to correlate with PCa prognosis. Finally, the same TF was found to target a network of miRNA and non-miRNA targets. Conclusions: TFs can be potentially used as prognostic markers for prostate cancer. In addition, targeting these TFs can result in modifying the expression of their targeted miRNAs which can have therapeutic implication.



INTRODUCTION



Prostate cancer (PCa) is the second leading cause of cancer death in males in the United States.



rostate cancer (PCa) is the second leading cause of cancer death in males in the United States. Androgen plays a significant role in PCa pathogenesis and progression. Understanding the regulatory mechanisms that contribute to disease progression is essential for the development of more effective targeted therapy. After prostatectomy, biochemical failure remains the only available clinical tool to detect disease recurrence. However, the mechanisms that trigger disease relapse are yet to be elucidated.



P



miRNAs are short (18-22 nucleotide) non-coding RNA sequences that represent an important layer of molecular signaling in eukaryotes. They regulate the expression of their targets in a complex pattern.1 A single miRNA can regulate multiple genes, and an individual gene can be regulated by multiple miRNAs.2 miRNAs have been shown to influence key cellular processes involved in prostate tumourigenesis, including apoptosis-avoidance, cell proliferation and migration and the androgen signaling pathway.3,4 Understanding the mechanisms that regulate miRNAs at various stages of prostate cancer progression can help the 12
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identification of prognostic biomarkers and potential therapeutic targets.5 miRNA biogenesis is regulated at several levels. In addition to transcriptional control, miRNA maturation is an important regulatory step. For instance, the Drosha and Dicer processing; where miRNA alteration is done using a number of techniques like methylation, editing, uridylation or adenylation; and RNA decay. In addition, non-canonical pathways can be also utilized.6 Transcription factors (TFs) are proteins that bind to specific DNA sequences to control the rate of transcription of genetic information from DNA to mRNA. Recent reports point out to the presence of a TF-miRNA regulatory network that determines gene expression in cells. Analysis of this network in prostate cancer can help us better understand how this coordinated regulation contributes to prostatic carcinogenesis and aggressiveness. Several transcription factors, including AP-1, NFκB, and EGR etc, were reported to be related to prostate cancer progression-related pathways including androgen receptor regulation, promiscuous binding, outlaw pathway, bypass pathway. However, the exact



ReseaRch stUdy pRostAte cANceR (cont.)



In this paper, we have analyzed a number of publicly available databases using different bioinformatics tools to elucidate the TF-miRNA regulatory relationship….



mechanism of this regulation remains unclear.5 Recently, a wealth of gene regulatory relationships have been documented in various databases and literature. In that way, constructing an efficient genomewide regulatory network databases could help in integrating the various regulatory relationships that are widely scattered in different databases. Identifying the transcriptional regulatory relationships of the non-coding genome; which includes lncRNAs, microRNAs and other molecules suffers high falsepositive rates, where bioinformatics tools overestimate the binding sites for transcriptional factors. Chromatin immunoprecipitation coupled with next generation sequencing (ChIP-Seq) represents an experimentally validated tool to identify Transcription Factor Binding Sites (TFBSs) with significantly reduced false predictions. Added to this, the availability of high-quality integrated databases facilitates the annotation and analysis of the transcriptional regulation networks and their involvement in disease pathogenesis. In this paper, we have analyzed a number of publicly available databases using different bioinformatics tools to elucidate the TF-miRNA regulatory relationship and dissect their potential role in acquisition of aggressive behavior in prostate cancer.



ChIP-Seq data. We searched for transcription factors located upstream (up to 5kb of miRNA transcription start sites). Tissue specificity of the transcription factors was obtained from GeneHubGEPIS.9 GeneHub-GEPIS is an integrated gene database that provides gene information and cross references to several commonly used databases. It assesses comparative gene expression across a number of normal and tumour tissues based on Expressed Sequence Tags (ESTs). In our study, relative transcription factors expression values in normal and prostate cancer were obtained to identify transcription factors that are enriched in prostate compared to a panel of normal tissues. The interaction between transcription factors, miRNAs, and miRNA target genes were obtained from the ChIPBase network version 1.1: 1 November 2012.10 Target prediction analysis of the miRNAs dysregulated in aggressive prostate cancer was performed using a combination of algorithms, as detailed in our manuscript11 Pathway analysis of miRNAs targets was obtained from DIANA miRPath v.2.0.12 Survival analysis (disease free survival) was obtained from cBioPortal.13 RESULTS Identification of transcription factors (TFs) that regulate miRNA expression in aggressive prostate cancer



MATERIALS AND METHODS miRNA expression in aggressive prostate cancer was obtained from our previous analysis. For the purpose of this study, we used those miRNAs that are differentially expressed in high Gleason grade and /or in tumors with early biochemical failure.3,7,8 We interrogated the ChIPBase database which is an integrated resource and platform for transcription factor binding maps, expression profiles and transcriptional regulation of proteincoding and non-coding RNAs using



In our recent studies, we identified a number of miRNAs that are differentially expressed in high risk prostate cancers (tumours with high Gleason grade7 and early biochemical failure.3,8 In an attempt to explore the mechanism(s) that can be responsible for controlling miRNAs dysregulation in aggressive tumours, we hypothesized that TFs can play an important role in controlling miRNA alterations during prostate cancer progression. We interrogated the ChIPBase database10 to identify TF binding sites located upstream (up to 5kb) of intergenic and
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ReseaRch stUdy pRostAte cANceR (cont.) intronic miRNAs. We identified over 100 transcription factors that can potentially regulate miRNAs related to aggressive prostate cancer (Supplementary Table 1). In order to zoom in to the role of TF/miRNA interactions in the context of prostate cancer progression, we filtered our data to TFs that show high expression in the prostate or show significant dysregulation in prostate cancer compared to normal prostatic tissues as shown in Supplementary Table 2. These TFs we selected for further analysis below. The complex interplay between TFs and miRNAs Further analysis of our findings showed the presence of a complex interplay between miRNAs and transcriptional



regulation. We identified 113 transcription factors with a divergent pattern of control on miRNAs where the same transcription factor (TF) was found to simultaneously target multiple miRNAs (activation or repression) (supplementary table 3). Representative of clinically significant TFs are shown in Table 1. In the meantime, a convergent pattern was also seen where the same miRNA was under the control of multiple TFs, as shown in Figure 1. Representative examples are shown in Table 2. Another interesting observation is that in some instances the same transcription factor was able to control a miRNA and simultaneously control some targets of this miRNA, indicating a more complex control pattern. For Example, let- 7a is regulated by a number of TFs such as ERG, STAT1, NFKB. Let-7 controls the
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ReseaRch stUdy pRostAte cANceR (cont.) Table 1. Partial list of TFs that target the promoters of miRNAs that are diﬀerentially expressed in aggressive behaviour of prostate cancer
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Table 2. Representative of most frequent transcription factors in the promoter of miRNA
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• Members of the same cluster are shaded with the same grade of grey.
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1) Feedforward loop: TF controls miRNA expression and in the same time directly regulates targets of these miRNAs. For



KLK3 (PSA) is the most welldocumented tumour marker for prostate cancer, with diagnostic and prognostic clinical utility.17,18 We explored the TF- miRNA coregulatory relationships which can regulate KLK3 expression. We identified an upstream cross talk



NANOG



Studies have shown that gene regulatory networks appear to be formed of repeated patterns of network structures, called network motifs which can function as autoregulation and feed-forward loops (FFLs).15 We were able to identify three different patterns of TFsmiRNA interaction networks:



HNF4A



TF-miRNA regulatory networks



instance, E2F1 is controlling miR20a and its target gene STAT3 (Figure 2A). 2) Feedback loop: TF affects a miRNA, and in the meantime, this TF is a target of this miRNA. For example, SSRI is controlling and controlled by miR124 (Figure 2B). 3) Up-stream cross talk: In a number of situations TFs in the promoter of same miRNA are predicted to interact with each other. These TF upstream crosstalks are documented in recent literature.15,16 Simultaneously, some of these TFs can interact with other TFs in the promoter of other miRNAs that share some target genes (Figure 2C).



miRNA



indicating a “locus control” phenomenon, where an individual TF (or a TF cluster) will simultaneously affect the expression of a miRNA family/cluster with the same frequency. For example, the C6 TF cluster of chromosome 13 that includes (NANOG, E2F4, NFKB, ERG) is predicted to target four miRNAs, as summarized in Table 3.
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Table 3. Representative of miRNA clusters that share the same promoters
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pRostAte cANceR (cont.)



ReseaRch stUdy pRostAte cANceR (cont.) between two transcription factors that control PSA expression; STAT3 and NFKB. In addition, there is a NFKB binding site in the promoter of miR148a which is predicted to target KLK3, as shown in Figure 3A. Transcription factors exert multistep control over miRNA functionality Our analysis revealed another interesting phenomenon in which TFs exert a multilevel control of miRNAs functionality. TF can regulate miRNA expression at different levels simultaneously (Figure



3B). We found that some TFs can: 1) bind to miRNA promoter leading to overexpression/ under-expression of miRNA. 2) bind to the promoters of the RNAinduced silencing complex (RISC) including DICER1, and other molecules that are involved in miRNA processing thus facilitating miRNA processing and maturation.19,20 3) Directly control the expression of predicted targets of the same miRNAs.



Figure 2A, 2B and 2C.
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ReseaRch stUdy pRostAte cANceR (cont.) Figure 3A.



TF1



TF2



NFK B



STAT 3



KLK3



miR148a



Interestingly, in certain situations, RISC molecules are under dual control by TFs and the mature miRNAs that are targeted by the TFs.



Pioneer transcription factors Recent literature suggested that the majority of potential DNA-binding sites



of TFs are unoccupied, due to the inaccessibility of most of the nuclear DNA.21,22 In certain cases, special ‘‘pioneer transcription factors’’ are necessary to first engage target sites in chromatin. The relationships between pioneer TFs and other miRNA can be even more complex. In prostate cancer, GATA2 is reported to play a role as a pioneer factor for AR. We found that GATA2 is involved in the control of many miRNAs that are deregulated in aggressive prostate cancer. Simultaneously, GATA2 controls other TFs in the promoter of these miRNA as AR. Also, it controls miRNA target genes which are reported to be of important significance in aggressive prostate cancer (Figure 3C). Another pioneer TF is FOXA1. Previous literature has shown the presence of positive and negative effects of FOXA1 on AR, the driving transcription factor in prostate cancer. Our results revealed another level of complexity of this



Figure 3B.
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ReseaRch stUdy pRostAte cANceR (cont.) Figure 3C.



Survival analysis of TF-miRNA-Gene interaction In order to explore the clinical impact of the TF-miRNA interaction, we examined their effect on survival on a patient cohort from the c-bioportal database. Disease-free survival showed that alterations of a selected group of these TFs and miRNAs are associated with significantly worse prognosis (Figure 4B).
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DISCUSSION



AR
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MLL, GATA6



relationship. Both FOXA1 and AR have binding sites in the promoter of miR133a, which is predicted to target CPD, SOX4, two important genes in prostate cancer progression. Additionally, both FOXA1 and AR have direct control on CPD and SOX4. Similarly, FOXA1 and AR have binding sites in the miR-26a promoter, and all three can target PTEN, HOXC4, SFPQ and WEE1. The effect of TF-miRNA axis on prostate cancer aggressive behavior To obtain a better understanding of the effect of TF-miRNA interactions on prostate cancer aggressive behavior, we utilized DIANA-miRPath algorithm to identify pathways that are enriched for the predicted miRNA targets. The heatmap in Figure 4A shows that 15 prostate cancer-related miRNAs affect a number of pathways that are reported to be involved in cancer progression, e.g. the mTOR signaling pathway (p = 2.93E-05). We identified at least two pathways that are significantly targeted by most investigated miRNAs. These are PI3K-Akt signaling pathway (p = 1.56E-18) and MAPK signaling pathway (p = 2.40E-10) (Supplementary Table 4). We further validated the importance of these pathways by literature search as shown in Supplementary Table 5.



Our results provide preliminary evidence revealing a unique level of transcriptional regulation of miRNA expression through transcription factors. This relationship is however, more complex than previously thought. With the existence of publically available databases, we were able to highlight some important complex interactions between miRNA and TFs which play significant roles in prostate cancer aggressive behavior. Our analysis was based on experimental results from ChIPBase data. Many of our findings were also independently validated. For instance, STAT3 and NFKB were found to control PSA in our data and this was validated by independent literature and interestingly, in other aggressive cancers.23-26 It should be noted however that transcription/miRNA interactions can be tissue specific and can also vary from one disease condition to the other and necessitates experimental validation. The presence of locus control of a cluster or family of miRNAs might reflect a synergetic action between these miRNAs that converge to perform a more profound effect on a biological /pathological process. This might also have implications in drug resistance. Our analysis has a number of clinical implications. Thorough understanding of the TF-miRNA-target network of pathways can pave the road towards the development of more effective targeted therapy for these pathways, with less chance of developing resistance. As
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ReseaRch stUdy pRostAte cANceR (cont.) shown above, the axis of interactions can be also utilized to develop multiparametric prognostic models for prostate cancer. Although curated data analysis might not provide solid prognostic information, it provides the rationale for further clinical validation.



! ! !



Stepping into a new horizon of precision medicine, the availability of freely accessible public databases will be of great value for genomic discoveries, as shown in our data.27 However, large genomic data can be a double-edged sword. In a recent editorial we highlighted challenges that need to be addressed, especially assessment of the predictive ability of genomics, association and causation relationship,



! ! ! !



the need for guidelines for distinguishing disease-causing from non-disease causing variants, and the risk of “false positive” results.28 There are a number of limitations to our study. Although our data are obtained from experimentally validated databases, one important issue is the need for experimental validation of results that can be an important next step towards identifying accurate markers to stratify high risk prostate cancer cases. As is the case with previous informatics-based publications, in-silico analysis can help future experimental research by providing preliminary data that can be used for targeted experimental validation, avoiding initial



Figure 4A. TGF-beta signaling pathway



KEGG pathway



Colour Key



Log (p value)



"# $ %& '() % #% *! +, -./ ()%0 + ! 123 4 5 ! 467% &!- 8 #,! 9:;)87. &! /% (08 &- $, 0%0 ! ;) 87(0. +% & (')87. &! / %(08 &- $ ,0%0:!7$ (& *< (%-% &! 06 )=.-, ! >34 !


'



'



=>3>?(



:KPHKH'



:3>3@(



QJRA(O'



/!ABC(



&&&&&&&&%'( )*&



2!



.=::28! !! .=:


9:.8! 2:=.! !! .:=8! .:.>! !! .:=! !! 8:.! ..:2>! !! !! .2:6! .8:.;! .;:.A! .! !! .:?2! .;:2>! !!



/#0&1'



&



+$,&



'



'



'



.! !! !! =! .! !! .! ! 2! 2!



"#$%&'() '!*'+!+,-'+! .! >! !! >! .! .! .! .! .! !! !! .! ?! !! !! !! !! !! .! !! !! !! >! !! .! .! .! 2! .! !! .! !! !! =! =! 2! .!



' &



'



.=:


/#0&1'! 9:.8! 2:=.! !! .:=8! .:.>! !


'



'



'





"#$%&'() '!*'+!+,-'+! .!


'



'



&&&&&&&&&& +-'.&



'



.=:


/#0&1'! 9:.8! 2:=.! !! .:=8! .:.>!
&



Revue canadienne de pathologie | volume 9, numéro 2 | www.cap-acp.org



'



'



.=:


/#0&1'! ! 2:=.! ! ! .:.>!


'



2! !! !! !! 2! !! .! ! 2! !!



"#$%&'() '!*'+!+,-'+! !! ?! !! =! .! !! !! !! .! !! !! !! 2! !! !! .! !! !! !! !! !! !! 2! !! 2! 2! !! =! !! !! .! !! !! !! 2! .! !!



!!!!!012&



'



'



'



.=:


/#0&1'! !! 2:=.! !! .:=8! .:.>! !! !! !! 8:.! !! !! !! .2:6! !! !! .! !!



&



'



'



.! !! !! !! .! !! .! ! =! 2!



"#$%&'() '!*'+!+,-'+! !! !! !! 2! .! !! !! !! .! !! .! .! ?! !! !! !! !! .! !! !! !! !! !! .! .! .! !! =! !! .! !! .! !! !! !! !! !!



&&&&3(012&



'



.=:


/#0&1'! !! !! !! .:=8! .:.>! !! !! !! 8:.! !! 2.:2! .A:.! .2:6! !! !! !! !! .:==! !! !! !! !! !! 9:8! .=:


&



>! .! !! !! >! !! ?! ! ?!


"#$%&'() '!*'+!+,-'+! !! ..! !! =! >! !! !! !! >! !! !! !! >! .! !! A! !! !! !! !! !! !! >! =! >! >! !! >! !! =! 2! !! !! ;! >! ?! !!



3(453&



33



'



(;%.'A,2&+%.'5B,272.2716&%.'.2/0'+,-.%/0-.'5277%'.&10')'$%'/&7-,2'5B,272.2716&%'.&1C1'3&'/&7-,2'3&'A,2&+%'D+@'%E@'FG:HI'2J'&/'?!'3"/.'$%'+,2720%&,'3>&/'718*9@' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '



' '



3,4526@! 3,452.A5.! 3,452.A52! 3,45.82! 3,45.8=7! 3,45.88@5.! 3,45.88@52! 3,4526=! 3,4526>! 3,4522.! 3,45.>>! 3,45.?A@! 3,45=;?7! 3,45.8@! 3,45.875.! 3,45.8752! 3,45.>.! 3,45.6 























des documents recommandant







[image: alt]





Cancer de la prostate 

dirigée par la Dre Anna Bill-Axelson, s'est déroulée dans 14 ... associé à une croissance imprévisible : l'évolution de la tumeur peut être comme celle d'un ...










 


[image: alt]





Prostate cancer Volume on MRI - Daniel RACOCEANU 

Prostate cancer Volume on MRI: manual vs semi-quantitative. Laura Marin(1), Malek Ezziane (2), Eva Comperat (3), Pierre Mozer (4), Geraldine. Cancel Tassin ...










 


[image: alt]





Automated High-Grade Prostate Cancer Detection and Ranking on 

In this work, we introduce an automated detection and ranking system for PCa based ... ranking algorithm is able to assign the order of ranks for all given ROIs.










 


[image: alt]





cancer 












 


[image: alt]





TP53 and Ovarian Cancer 

of death from gynecological cancer in the western world. ... stimulation of ovarian epithelial cells [Risch, 1998] ... as epithelial, germ cell, or stromal in origin. The.










 


[image: alt]





le cancer de la prostate 

Le seuil Ã  partir duquel une valeur d'APS est considÃ©rÃ©e comme Ã©levÃ©e est Ã©galement variable selon les diffÃ©rents protocoles. Ã€ titre d'exemple, l'Ã©tude PLCO ...










 


[image: alt]





Cancer et produits chimiques 

l'ADN d'un gÃ¨ne d'une seule cellule ; la promotion, durant laquelle un ... Il survient lorsqu'une substance rÃ©agit Ã  l'ADN de la cel- lule pour ... y a-t-il un lien ?










 


[image: alt]





Trans people and cancer 

Canadians born female and 44% of Canadians born male will have cancer at some point in their life. Trans Care. Medical issues. Trans people and cancer ...Missing:










 


[image: alt]





alimentation et cancer - HUG 

Cependant, mÃªme en l'absence d'ingestion de sucre, tous les deux s'adapteront : les rÃ©serves en sucre seront utilisÃ©es tout comme d'autres sources d'Ã©nergie de l'organisme. Â« Affamer la tumeur Â» est donc un faux mes- sage et peut Ãªtre dangereu










 


[image: alt]





Role of Cationic Channel TRPV2 in Promoting Prostate Cancer 

Feb 1, 2010 - Short hairpin RNA (shRNA) TRPV2 I and II (PC3 shV2 I and II) were nucleofected into PC3 cells to specifically inhibit the expression of TRPV2 ...










 


[image: alt]





connexion cancer pulmonaire - Lung Cancer Canada 

Public Health et a enseignÃ© au Johns Hopkins entre 2007 et. 2010, puis Ã  l'UniversitÃ© McMaster. Les compÃ©tences cliniques de la Dre Juergens portent sur les cancers du .... La Coupe Donnie Mac en Alberta a aussi Ã©tÃ© couronnÃ©e d'un autre succÃ¨










 


[image: alt]





Rehabilitation of Sexual Function after Treatment of Prostate Cancer 

Jun 4, 2010 - Prostate Cancer (PCa). â–« PCa most frequent malignancy in men in Western countries. â–« More than 10,000 new cases in the NL in 2009 ... corporal smooth muscles .... caused by the emotional and medical impact of the disease.










 


[image: alt]





cancer et chimiothérapie 

Lorsque le diagnostic de cancer est posé, le fait de voir son ... d'un cancer seraient confrontés à des altérations du goût et .... of Treatment. Front Physiol 2017 ; 8 ...










 


[image: alt]





Cancer Wall.xsd 

GWIPWIIGWRl]]]TdxXT.VV.lec(((`1(.d1\\]c]ZR^[T1c+^b+b/T^^wT. NTWWSwVTS^xPw]XCIIMCWUNMWWPP\1W1T(]dXN^QV+lle(((`(cci(1\ccc``^PTecddd./_PTTHT.










 


[image: alt]





Link testâ€”A statistical method for finding prostate cancer 

of complementary tools. ... (2) Computational biomarker extraction: standard tools, such as analysis of ..... N/A. TMED3: transmembrane emp24 domain containing 3. 110. 4246.98 .... presented in the mass spectrum of a mixture of serum pro-.










 


[image: alt]





cancer anaplasique 

17 sept. 2019 - 










 


[image: alt]





Nutrition and Cancer - Tumor Free 

the room and to the control diet (Table 1) before being injected i.p. with the ... total over a 24-h period per 2 rats on d 56, 61, 62, 76, and 77. Diets. ..... Singh, P. N. & Fraser, G. E. (1998) Dietary risk factors for colon cancer in a low-risk .










 


[image: alt]





Cancers professionnels - Cancer et environnement 

admis que ces agents induisent des effets sans seuil, c'est- Ã -dire que le seul contact ... ces agents est fonction ou non d'une valeur-seuil. Une classification des ...










 


[image: alt]





Travail, environnement et cancer 

Dans l'environnement général, les facteurs cancé- ... Dans l'environnement, le radon se désintègre de fa- .... conflits d'intérêts, la Société canadienne d'hypo-.










 


[image: alt]





Cancer, financement de la recherche 

Financement nationaux : Fondation ARC (0,7Mâ‚¬) ou INCA (1,5Mâ‚¬) ..... les dÃ©terminants sociaux de la santÃ©, la vaccination, le dÃ©pistage, l'Ã©ducation.










 


[image: alt]





Statistiques canadiennes sur le cancer - Canadian Cancer Society 

Format. Cette publication est organisÃ©e comme suit : â€¢ L'introduction fournit un aperÃ§u du ...... http://www.cancerresearchuk.org/cancer-info/spotcancerearly/ICBP/ ... World Cancer Research Fund (WCRF)/American Institute for Cancer ...... factors










 


[image: alt]





Statistiques canadiennes sur le cancer - Canadian Cancer Society 

Li J, German R, King J, Joseph D, Thompson T, Wu X C et al. Recent trends in prostate cancer testing and incidence among men under age of 50. Cancer Epidemiol. ...... 57. de Martel C, Ferlay J, Franceschi S et al. Global burden of cancers attributabl










 


[image: alt]





Hausse de l'incidence du cancer 

scientifiques Ã©voluent sans cesse, et l'on ressent le besoin de faire le point. ... qu'en matiÃ¨re de communication sur les diffÃ©rents risques pour la santÃ©, ...










 


[image: alt]





Cancer: Mekinist (tramétinib) 

Pour le traitement du mélanome non résécable ou métastatique à mutation BRAF V600 chez les patients adultes (âgés de 18 ans et plus). ❑ Un test validé à ...










 














×
Report miRNA ANd pRostAte cANceR miARN et cANceR de





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



