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A New Mode of RAF Autoregulation: A Further Complication in the Inhibitor Paradox
Fiona Hey, Catrin Pritchard[image: send email]See Affiliations
ERK pathway activation in cells expressing wild-type BRAF is a well-reported, clinically-relevant adverse effect of the otherwise impressive response of BRAFV600E-mutated melanomas to RAF inhibitors. In this issue of Cancer Cell, Holderfield and colleagues show that RAF autoinhibition underpins this paradox, further complicating therapeutic strategies centered around RAF.
Article
RAF Inhibitors Activate the MAPK Pathway by Relieving Inhibitory Autophosphorylation
[image: http://download.cell.com/images/journalimages/1535-6108/PIIS1535610813001347.fx1.lrg.jpg]
Matthew Holderfield, Hanne Merritt, John Chan, Marco Wallroth, Laura Tandeske, Huili Zhai, John Tellew, Stephen Hardy, Mohammad Hekmat-Nejad, Darrin D. Stuart[image: send email], Frank McCormick, Tobi E. Nagel
ATP competitive inhibitors of the BRAFV600E oncogene paradoxically activate downstream signaling in cells bearing wild-type BRAF (BRAFWT). In this study, we investigate the biochemical mechanism of wild-type RAF (RAFWT) activation by multiple catalytic inhibitors using kinetic analysis of purified BRAFV600E and RAFWT enzymes. We show that activation of RAFWT is ATP dependent and directly linked to RAF kinase activity. These data support a mechanism involving inhibitory autophosphorylation of RAF[image: http://www.cell.com/images/glyphs/u2019.gif]s phosphate-binding loop that, when disrupted either through pharmacologic or genetic alterations, results in activation of RAF and the mitogen-activated protein kinase (MAPK) pathway. This mechanism accounts not only for compound-mediated activation of the MAPK pathway in BRAFWT cells but also offers a biochemical mechanism for BRAF oncogenesis.
Article
Restoring p53 Function in Human Melanoma Cells by Inhibiting MDM2 and Cyclin B1/CDK1-Phosphorylated Nuclear iASPP
Min Lu, Hilde Breyssens, Victoria Salter, Shan Zhong, Ying Hu, Caroline Baer, Indrika Ratnayaka, Alex Sullivan, Nicholas R. Brown, Jane Endicott, Stefan Knapp, Benedikt M. Kessler, Mark R. Middleton, Christian Siebold, E. Yvonne Jones, Elena V. Sviderskaya, Jonathan Cebon, Thomas John, Otavia L. Caballero, Colin R. Goding, Xin Lu[image: send email]See Affiliations
Nearly 90% of human melanomas contain inactivated wild-type p53, the underlying mechanisms for which are not fully understood. Here, we identify that cyclin B1/CDK1-phosphorylates iASPP, which leads to the inhibition of iASPP dimerization, promotion of iASPP monomer nuclear entry, and exposure of its p53 binding sites, leading to increased p53 inhibition. Nuclear iASPP is enriched in melanoma metastasis and associates with poor patient survival. Most wild-type p53-expressing melanoma cell lines coexpress high levels of phosphorylated nuclear iASPP, MDM2, and cyclin B1. Inhibition of MDM2 and iASPP phosphorylation with small molecules induced p53-dependent apoptosis and growth suppression. Concurrent p53 reactivation and BRAFV600E inhibition achieved additive suppression in vivo, presenting an alternative for melanoma therapy.
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Mutant p53 Prolongs NF-[image: http://www.cell.com/images/glyphs/u03ba.gif]B Activation and Promotes Chronic Inflammation and Inflammation-Associated Colorectal Cancer
Tomer Cooks, Ioannis S. Pateras, Ohad Tarcic, Hilla Solomon, Aaron J. Schetter, Sylvia Wilder, Guillermina Lozano, Eli Pikarsky, Tim Forshew, Nitzan Rozenfeld, Noam Harpaz, Steven Itzkowitz, Curtis C. Harris, Varda Rotter, Vassilis G. Gorgoulis, Moshe Oren[image: send email]See Affiliations
The tumor suppressor p53 is frequently mutated in human cancer. Common mutant p53 (mutp53) isoforms can actively promote cancer through gain-of-function (GOF) mechanisms. We report that mutp53 prolongs TNF-α-induced NF-[image: http://www.cell.com/images/glyphs/u03ba.gif]B activation in cultured cells and intestinal organoid cultures. Remarkably, when exposed to dextran sulfate sodium, mice harboring a germline p53 mutation develop severe chronic inflammation and persistent tissue damage, and are highly prone to inflammation-associated colon cancer. This mutp53 GOF is manifested by rapid onset of flat dysplastic lesions that progress to invasive carcinoma with mutp53 accumulation and augmented NF-[image: http://www.cell.com/images/glyphs/u03ba.gif]B activation, faithfully recapitulating features frequently observed in human colitis-associated colorectal cancer (CAC). These findings might explain the early appearance of p53 mutations in human CAC.
Article
A NIK-IKKα Module Expands ErbB2-Induced Tumor-Initiating Cells by Stimulating Nuclear Export of p27/Kip1
Weizhou Zhang, Wei Tan, Xuefeng Wu, Maxim Poustovoitov, Amy Strasner, Wei Li, Nicholas Borcherding, Majid Ghassemian, Michael Karin[image: send email]See Affiliations
I[image: http://www.cell.com/images/glyphs/u03ba.gif]B kinase α (IKKα) activity is required for ErbB2-induced mammary tumorigenesis. Here, we show that IKKα and its activator, NF-[image: http://www.cell.com/images/glyphs/u03ba.gif]B-inducing kinase (NIK), support the expansion of tumor-initiating cells (TICs) that copurify with a CD24medCD49fhi population from premalignant ErbB2-expressing mammary glands. Upon activation, IKKα enters the nucleus, phosphorylates the cyclin-dependent kinase (CDK) inhibitor p27/Kip1, and stimulates its nuclear export or exclusion. Reduced p27 expression rescues mammary tumorigenesis in mice deficient in IKKα kinase activity and restores TIC self-renewal. IKKα is also likely to be involved in human breast cancer, where its expression shows an inverse correlation with metastasis-free survival, and its presence in the nucleus of invasive ductal carcinomas (IDCs) is associated with decreased nuclear p27 abundance.
Article
Function of BRCA1 in the DNA Damage Response Is Mediated by ADP-Ribosylation
[bookmark: _GoBack][image: http://download.cell.com/images/journalimages/1535-6108/PIIS1535610813001323.fx1.lrg.jpg]
Mo Li, Xiaochun Yu
Carriers of BRCA1germline mutations are predisposed to breast and ovarian cancers. Accumulated evidence shows that BRCA1 is quickly recruited to DNA lesions and plays an important role in the DNA damage response. However, the mechanism by which BRCA1 is recruited to DNA damage sites remains elusive. BRCA1 forms a Ring-domain heterodimer with BARD1, a major partner of BRCA1 that contains tandem BRCA1 C-terminus (BRCT) motifs. Here, we identify the BRCTs of BARD1 as a poly(ADP-ribose) (PAR)-binding module. The binding of the BARD1 BRCTs to PAR targets the BRCA1/BARD1 heterodimer to DNA damage sites. Thus, our study uncovers a PAR-dependent mechanism of rapid recruitment of BRCA1/BARD1 to DNA damage sites.
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Ninjurin1, a target of p53, regulates p53 expression and p53-dependent cell survival, senescence, and radiation-induced mortality.
Cho SJ, Rossi A, Jung YS, Yan W, Liu G, Zhang J, Zhang M, Chen X.
Source
Comparative Oncology Laboratory, University of California, Davis, CA 95616.
Abstract
The tumor suppressor protein p53 plays a crucial role in coordinating cellular processes, such as cell cycle arrest, apoptosis, and senescence. The nerve injury-induced protein 1 (Ninjurin1, Ninj1) is a homophilic adhesion molecule and involved in nerve regeneration. Interestingly, Ninj1 is found to be overexpressed in human cancer, but its role in tumorigenesis is not clear. Here, we found that Ninj1 is transcriptionally regulated by p53 and can be induced by DNA damage in a p53-dependent manner. We also found that knockout or knockdown of Ninj1 increases p53 expression potentially through enhanced p53 mRNA translation. In addition, we found that Ninj1 deficiency suppresses cell proliferation but enhances apoptosis and premature senescence in a p53-dependent manner. Consistent with this, we found that mice heterozygous in ninj1 are hypersensitive to ionizing radiation-induced lethality, along with increased expression of p53 in thymus. Taken together, we provided evidence that Ninj1 is a p53 target and modulates p53 mRNA translation and p53-dependent premature senescence, cell proliferation, apoptosis, and radiation-induced mortality in vitro and in vivo. Thus, we postulate that as a membrane adhesion molecule, Ninj1 is an ideal target to regulate p53 activity via the p53-Ninj1 loop.

Cancer Cell. 2013 May 13;23(5):634-46. doi: 10.1016/j.ccr.2013.03.022.
Mutant p53 Prolongs NF-κB Activation and Promotes Chronic Inflammation and Inflammation-Associated Colorectal Cancer.
Cooks T, Pateras IS, Tarcic O, Solomon H, Schetter AJ, Wilder S, Lozano G, Pikarsky E, Forshew T, Rozenfeld N, Harpaz N, Itzkowitz S, Harris CC, Rotter V, Gorgoulis VG, Oren M.
Source
Department of Molecular Cell Biology, Weizmann Institute of Science, Rehovot 76100, Israel.
Abstract
The tumor suppressor p53 is frequently mutated in human cancer. Common mutant p53 (mutp53) isoforms can actively promote cancer through gain-of-function (GOF) mechanisms. We report that mutp53 prolongs TNF-α-induced NF-κB activation in cultured cells and intestinal organoid cultures. Remarkably, when exposed to dextran sulfate sodium, mice harboring a germlinep53 mutation develop severe chronic inflammation and persistent tissue damage, and are highly prone to inflammation-associated colon cancer. This mutp53 GOF is manifested by rapid onset of flat dysplastic lesions that progress to invasive carcinoma with mutp53 accumulation and augmented NF-κB activation, faithfully recapitulating features frequently observed in human colitis-associated colorectal cancer (CAC). These findings might explain the early appearance of p53 mutations in human CAC.

J Cell Sci. 2013 May 20. [Epub ahead of print]
Plakoglobin interacts with the transcription factor p53 and regulates the expression of 14-3-3σ
Aktary Z, Kulak S, Mackey J, Jahroudi N, Pasdar M.
Abstract
Plakoglobin (γ-catenin), a constituent of the adherens junction and desmosomes, has signaling capabilities typically associated with tumor/metastasis suppression through mechanisms that remain undefined. To determine the role of plakoglobin during tumorigenesis and metastasis, we expressed plakoglobin in human tongue squamous cell carcinoma (SCC9) cells and compared the mRNA profiles of parental SCC9 cells and their plakoglobin-expressing transfectants (SCC9-PG). We detected several p53-target genes whose levels were altered upon plakoglobin expression. In this study, we identified the p53 regulated tumor suppressor 14-3-3σ as a direct plakoglobin-p53 target gene. Coimmunoprecipitation experiments revealed that plakoglobin and p53 interact while chromatin immunoprecipitation and electrophoretic mobility shift assays revealed that plakoglobin and p53 associate with the 14-3-3σ promoter. Furthermore, luciferase reporter assays showed that p53 transcriptional activity is increased in the presence of plakoglobin. Finally, knockdown of plakoglobin in MCF-7 cells followed by luciferase assays confirmed that p53 transcriptional activity is enhanced in the presence of plakoglobin. Our data suggest that plakoglobin regulates gene expression in conjunction with p53 and that plakoglobin may regulate p53 transcriptional activity, which may account, in part, for the tumor/metastasis suppressor activity of plakoglobin.

Mol Cell SJ

A Structurally Unique E2-Binding Domain Activates Ubiquitination by the ERAD E2, Ubc7p, through Multiple Mechanisms
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· U7BR of Cue1p binds on the [image: http://www.cell.com/images/glyphs/u201c.gif]backside[image: http://www.cell.com/images/glyphs/u201d.gif] of Ubc7p, away from its active site
· Binding via the backside is required for Ubc7p function in vivo and in vitro
· U7BR-mediated changes near Cys89 activate Ubc7p for ubiquitination
· The U7BR markedly increases the affinity of Ubc7p for RING finger domains

Cue1p is an integral component of yeast endoplasmic reticulum (ER)-associated degradation (ERAD) ubiquitin ligase (E3) complexes. It tethers the ERAD ubiquitin-conjugating enzyme (E2), Ubc7p, to the ER and prevents its degradation, and also activates Ubc7p via unknown mechanisms. We have now determined the crystal structure of the Ubc7p-binding region (U7BR) of Cue1p with Ubc7p. The U7BR is a unique E2-binding domain that includes three α-helices that interact extensively with the [image: http://www.cell.com/images/glyphs/u201c.gif]backside[image: http://www.cell.com/images/glyphs/u201d.gif] of Ubc7p. Residues essential for E2 binding are also required for activation of Ubc7p and for ERAD. We establish that the U7BR stimulates both RING-independent and RING-dependent ubiquitin transfer from Ubc7p. Moreover, the U7BR enhances ubiquitin-activating enzyme (E1)-mediated charging of Ubc7p with ubiquitin. This demonstrates that an essential component of E3 complexes can simultaneously bind to E2 and enhance its loading with ubiquitin. These findings provide mechanistic insights into how ubiquitination can be stimulated.
Ubiquitin Binding by a CUE Domain Regulates Ubiquitin Chain Formation by ERAD E3 Ligases
Katrin Bagola, Maximilian von Delbrück, Gunnar Dittmar, Martin Scheffner, Inbal Ziv, Michael H. Glickman, Aaron Ciechanover, Thomas Sommer[image: send email]See Affiliations
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· 
· The U7BR of Cue1p stimulates the formation of K48-linked ubiquitin chains by Ubc7p
· Cue1p binds ubiquitin chains (ub2-n) by an unconventional CUE domain
· The Cue1p CUE domain is required for the efficient elongation of diubiquitin
· Regular degradation of membrane-bound ERAD substrates requires the Cue1p CUE domain

Ubiquitin-binding domains (UBDs) differentially recognize ubiquitin (ub) modifications. Some of them specifically bind mono-ub, as has been shown for the CUE domain. Interestingly, so far no significant ubiquitin binding has been observed for the CUE domain of yeast Cue1p. Cue1p is receptor and activator of the ubiquitin-conjugating enzyme Ubc7p. It integrates Ubc7p into endoplasmic reticulum (ER) membrane-bound ubiquitin ligase complexes, and thus, it is crucial for ER-associated protein degradation (ERAD). Here we show that the CUE domain of Cue1p binds ubiquitin chains, which is pivotal for the efficient formation of K48-linked polyubiquitin chains in vitro. Mutations that abolish ubiquitin binding by Cue1p affect the turnover of ERAD substrates in vivo. Our data strongly imply that the CUE domain facilitates substrate ubiquitylation by stabilizing growing ubiquitin chains at the ERAD ubiquitin ligases. Hence, we demonstrate an unexpected function of a UBD in the regulation of ubiquitin chain synthesis.
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