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Abstract Elevated activation of the platelet-derived growth factor (PDGF) pathway, apoptosis evasion phenotype, and global DNA hypomethylation are hallmarks frequently observed in cancers, such as in low-grade glioma (LGG). However, the orchestration of these malignant functions is not fully elucidated in LGG. Our study reveals that the copresence of these hallmarks in the same LGG is frequent and confers poor prognosis in patients with LGG. Our data also indicate that the apoptosis evasion phenotype of these cells harboring a hypomethylation-induced activation of the PDGF pathway is associated with a hypomethylation of the bcl-xl and bcl-w genes and the phosphorylation and/or downregulation of three major pro-apoptotic BH3-only proteins: PUMA, Bad, and Bim. Consistent with this, we



demonstrate that the use of folate, a DNA-methylating agent, promotes the reprogramming of the sensitivity of glioma cells to ABT-737/etoposide-induced apoptosis and reduces the dose of ABT-737 required to promote etoposide-induced apoptosis. This work supports the idea that the inclusion of folate and/or ABT-737 could be a promising adjuvant in the design of anti-glioma therapeutic protocols in clinical studies. Abbreviations Dnmt DNA methyltransferase LGG Low-grade glioma 5mC 5-Methylcytosine
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Acquired resistance to apoptosis or programmed cell death is one of the hallmarks of human cancer (Hanahan and Weinberg 2000). Defects in the apoptotic pathway and the disruption of the apoptotic program contribute to tumor initiation and progression, as well as to treatment resistance, since most current anti-cancer treatments including chemotherapy, radio- and immunotherapy act primarily by promoting cell death via the induction of apoptosis (Lowe and Lin 2000; Evan and Vousden 2001). Studies over the last decade that aimed at identifying the underlying molecular mechanisms of apoptosis resistance have delineated multiple defects at various levels of the apoptosis signal transduction machinery. Among these multiple defects reported are changes in the expression of members of the Bcl-2 protein family that is a major cause for the resistance to apoptosis in tumor cells (Reed 2003). Thus, the presence of an “apoptosis evasion phenotype” in tumor cells is largely associated with the overexpression of certain anti-apoptotic proteins such as Bcl-2, Bcl-xl, and
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Bcl-w and/or is frequently correlated with the silencing, a low expression level, mutations, proteosomal degradation, and/or sequestration of certain pro-apoptotic proteins such as Bax, Bim, Bad, HRK, Bik, or Noxa (Martin et al. 2001). In glioma, these points have been illustrated and demonstrated by the fact that (1) high levels of Bcl-2 and/or Bcl-xl confer a resistance to radio- and/or chemotherapeutic drugs and promote the intracranial growth of glioma (Weller et al. 1995; Nagane et al. 1998; Del Bufalo et al. 2001; Bougras et al. 2004; Weiler et al. 2006), (2) Bax deficiency confers a high resistance to apoptosis induction (Cartron et al. 2003), (3) HRK is inactivated in astrocytic tumors, and this reduced HRK expression contributes to the loss of apoptotic control in high-grade tumors (Nakamura et al. 2005). Thus, the elucidation of these pathways over the past two decades has raised the possibility of developing and using therapies targeting the Bcl-2 protein family in order to induce apoptosis in tumor cells. Among the multiple therapeutic strategies targeting the Bcl-2 protein family is the antagonism of the pro-survival function of anti-apoptotic proteins that seems to be the most attractive strategy. We and others have reported that HA14-1, the first small-molecule Bcl-2 inhibitor, has the capacity to overcome chemo- and radioresistance caused by Bcl-2 overexpression (Wang et al. 2000; Manero et al. 2006; Oliver et al. 2007). Several additional small-molecule inhibitors of anti-apoptotic proteins have been described including theaflavins and epigallechatechins, terphenyl derivates, NSC365400 (compound 6), gossypol derivates, GX015070, and ABT-737 (Enyedy et al. 2001; Kutzki et al. 2002; Leone et al. 2003; Pellecchia and Reed 2004; Oltersdorf et al. 2005; Reed and Pellecchia 2005; Lessene et al. 2008). The latter molecule is the most potent and specific Bcl-2/ Bcl-xl/Bcl-w inhibitor discovered to date. Mechanistic studies have revealed that ABT-737 is associated with the dissociation of interactions between pro-apoptotic and antiapoptotic Bcl-2 family members, the change in conformation of Bax, cytochrome c release from mitochondria, and the activation of caspases (Oltersdorf et al. 2005; Kojima et al. 2006; Konopleva et al. 2006; van Delft et al. 2006). Recently, we published that it is possible to abolish the “apopto-resistance” phenotype of glioma cells by reducing the expression of anti-apoptotic proteins such as Bcl-w via the folate-induced DNA (hyper)methylation of genes encoding these proteins (Hervouet et al. 2009). Based on these observations, we here complemented this point by (1) dissecting the mechanisms by which a folate treatment abrogates the “apopto-resistance” phenotype of glioma cells, (2) demonstrating that folate and ABT-737 can work together to reprogram the sensitivity of certain gliomas to the etoposide-induced apoptosis, (3) showing that the use of folate minimizes the dose of ABT-737 necessary to promote etoposide-induced apoptosis.
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Results Activation of the PDGF pathway correlates with a low degree of global DNA methylation and the presence of an apoptosis evasion phenotype in low-grade glioma Low-grade glioma (LGG) tumors have an elevated platelet-derived growth factor (PDGF) signaling pathway, an “apoptosis evasion phenotype,” and a global DNA hypomethylation pattern. We initially searched for potential correlations between these three parameters in a collection of 65 LGG. For this purpose, we assessed the DNA methylation status by quantifying the number of the 5-methylcytosine (5mC) present on DNA by using an ELISA method. The phenotype of apoptosis evasion was estimated via the measure of intratumor apoptotic level through the activation of caspase-3/7 (referred as DEVDase activity) since caspase/DEVDase activity is the end step in apoptosis. The measurement of PDGF receptor beta (PDGFrβ) kinase activity was performed to assess the degree of activation of the PDGF pathway. All these parameters were plotted against each other, and a statistical analysis using Pearson’s correlation test indicated the presence of significant correlations between these parameters (Fig. 1a). This study showed that 31% (20/65; group A) of the LGG was characterized by the simultaneous presence of a high PDGFrβ activity (higher or equal to the median value), a low level of DNA methylation (lower than the median value), and a low DEVDase activity (lower than the median value), while 28% (18/65; group B) of the LGG was characterized by the opposite hallmarks (Fig. 1b). We continued our study with these two groups. Firstly, we noted that the presence of these hallmarks was not associated with the histology of the LGG because a similar number of astrocytoma, oligodendrocytoma, or oligoastrocytoma were included in these two subgroups (Fig. 1b). Secondly, by estimating and comparing the survival curves for these two subgroups using Kaplan–Meier curve and the Cox proportional hazards survival regression analysis, we observed a statistical difference in the survival of these two groups of patients indicating that co-presence in LGG of a high PDGFrβ activity, a low level of DNA methylation, and a low DEVDase activity as a poor prognostic factor (Fig. 1c). Collectively, these results suggest that the PDGF pathway plays an important role in apoptosis evasion in LGG, that this hallmark could be epigenetically regulated, and that the co-presence of a high PDGFrβ activity, a low level of DNA methylation, and a low DEVDase activity in LGG could be used as an alternative predictor of disease outcome and/or biomarker to select a subpopulation of patients.



Clin Epigenet (2011) 2:369–381



A



371



B



0.45



L L



5mC



H



L



H



L H L H L H L H



DEVDase Activity 0 0



H



All (n=65)



PDGFrb activity



5mC (a.u.)



70



1.8



DEVDase activity (a.u) r=-0.475, p=0.0001



Patient (n)



20



18 20 0



3



4



PDGFrb activity (a.u)



11



3 AII 0 0



1.8



DEVDase activity (a.u) r=-0.615, p 























des documents recommandant







[image: alt]





Structural Alterations in the Translational Attenuator of 

ically unrelated staphylococci. Assuming that the deleted at- tenuators have developed from complete attenuators as de- scribed to be present in plasmid pT48 ...










 


[image: alt]





Or the Jewish-Alexandrian Philosophy in Its 

Philo Judaeus, Vol. 1 of 2: Or the Jewish-Alexandrian Philosophy in Its. Development and Completion (Classic Reprint) by James Drummond. Download link: Philo Judaeus, Vol. 1 of 2: Or the Jewish-Alexandrian Philosophy in Its Development and Completion










 


[image: alt]





The state of the poor; or, an history of the labouring classes in ... .fr 

BOOK I. Of the Poor, from the Conqueft to the Prefent Period. CHAPTER I. ..... me, to learn, from authentic documents, what were the occupations ...... trade, it is the mailer who orders what that trade ffiall be, and who is to be the teacher: ..... 










 


[image: alt]





Quantifying the physical alterations of river reaches ... - publications 

characteristics in regions with homogenous geology and hydrology. ..... Leopold, L.B., Wolman, G.M. & Miller, J.P. 1964. Fluvial. Processes in Geomorphology.










 


[image: alt]





Modelling Contexts in the Or-BAC Model - Alexandre Miege 

of context and investigate the data the information system must manage in order ... To simplify management of access control policy, rule ... rule based language, an access control policy is represented ... set of activities), V (a set of views) and 










 


[image: alt]





Coloritto, or, The harmony of colouring in painting 

Your Honour knows the Ancient Grecians did certainly un • derftand the Harmony .... Degrees ofpainted Light and Shade, the fame FLESH, or the Colour of any ...










 


[image: alt]





WALDEN or life in the woods - LeS dOiGtS bLeUs 

He has no time to be anything but a machine. How can ... fame won by his own deeds. ..... markets, prospects of war and peace everywhere, and anticipate the.










 


[image: alt]





THE LADY IN THE VAN 

When Bennett had first moved into the Crescent in the late 1960s, the ... and it was suggested THE LADY IN THE VAN had film potential,” says Jones, one .... Dame Maggie Smith made her debut with the Oxford University Drama ..... British comedy series










 


[image: alt]





the woman in the fifth 

But you also have to juggle that with the constraints of everyday life.â€� This aspect of the story resonated deeply with. Pawlikowski as well, who says, â€œThe conflict ...










 


[image: alt]





The presence (or absence) of fluids and their introduction or 

time scales. Fluids exert a strong effect on crustal rock strength. ... physical/rheological properties and structures (folds, faults and shear zones) at different crustal.










 


[image: alt]





Provocation or claimed identity? Self derision or ... - The Texas Sluts 

... from Little Jimmy King reinterpreted,customized, regarded as less sacred, ... other living, whose body and soul vibrate to their music, they reach a profane ...










 


[image: alt]





The Economics of Resources or the Resources of Economics 

policy, but of course it must have some serious analytical ... the past of our subject-a literature which you can ... of the Eighty-sixth Annual Meeting of the American Economic Association (May, 1974) ..... nopoly element that could be cut, at least










 


[image: alt]





Christopher Simpson - The Division-Viol or The Art of Playing 

Pars III. Minuritiones ad BaÅ¿in aptan- | | Part III. The Method of ordering di Methodus. Divifior to ... the chief occaÅ¿ion of this Book ; and therefore, if there be any thing of worth in it, ... all admiring your Knowledge in MuÅ¿ick, and your Exc










 


[image: alt]





Zalmen or the Madness of God - Zalmen the Play 

May 12, 2011 - Harvard University at the Center for Jewish Studies, in collaboration with The ... Zalmen... is set in a post-Stalinist Russian synagogue; Wiesel's ...










 


[image: alt]





Zalmen or The Madness of God - Zalmen the Play 

May 1, 2011 - reality and â€œrepair injusticeâ€�. Recounting the struggle of Jews in recently established post-Stalinist Russia, Wiesel's play is a cry of anguish over ...










 


[image: alt]





The constancy, or otherwise, of the speed of light 

or cosmic background radiation as it is sometimes called .... energy conservation you have already assumed the speed of light to be constant, he sums it up as:.










 


[image: alt]





The first and second lines of the House of BÃ«or The first line The 

(5a): The rising of the lords of Hyarastorni. (5b) the early lords ... (7a): The kings of Arnor (7b): The first and second lines of the Kings of Gondor. Elendur. *II 3299 ...










 


[image: alt]





The Gittern, Guiterre, or â€œRenaissance Guitarâ€� 

This small guitar, with its four courses of strings and bright ringing sound, was much in vogue in the 1550s, as is shown by the 250-odd pieces published for the.










 


[image: alt]





CVS for the developer or amateur 

you to using CVS as a developer, showing you how to modify, add and remove files on .... Also, notice the two command-line options we used for "cvs update".










 


[image: alt]





Trading with (or against) the Trend - Yats.com 

Mar 11, 2013 - 4.3.2 The variance of EMA . .... r=rnorm(N,mean=mu/252,sd=sigma/sqrt(252)). > ... The expected value of the variance is m2/(2Ï„)T (see annex).










 


[image: alt]





3. Reverse Engineering What and Why ? The ... - Description 

company: char(40). Person id: char(5) name: char(40) addresss: char(60). Patient. insuranceID: char(7) insurance: char(5). Salesman company: char(40).










 


[image: alt]





3. Reverse Engineering What and Why ? The ... - Description 

company: char(40). Person id: char(5) name: char(40) addresss: char(60). Patient. insuranceID: char(7) insurance: char(5). Salesman company: char(40).










 


[image: alt]





Lipid peroxidative damage on pyrethroid exposure and alterations in 

ation of free radicals in fenvalerate treated mice. (Maiti et al., 1995). ... dative damage to cell membranes. The 'OH radical has been proposed as an initiator of LPO through an .... GSH provide the â€“SH group for conjugation by glutathione-S-.










 


[image: alt]





Show me the Money - Val dÂ´Or 

Rating: An Imperial Assassin increases the warband's rating ... Backstabber: The Assassin specializes in attacking his targets .... lack of emotion in his eyes.










 














×
Report or folate reverse the PDGF-induced alterations in the





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



