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Peroxisome proliferator-activated receptor β/δ (PPARβ/δ) protects against ceramide-induced cellular toxicity in rat brain astrocytes and neurons by activation of ceramide kinase.
Aleshin S1, Reiser G2.
Author information
Abstract
Peroxisome proliferator-activated receptors (PPARs) are important members of the nuclear receptor superfamily. Ligands of these nuclear receptors(PPARα, β/δ and γ) belong to a wide range of lipophilic substances. In spite of the proven neuroprotective efficacy of PPARβ/δ in models of neurological diseases, the biology of PPARβ/δ in brain has been much less investigated than that of PPARα and PPARγ. In the present study, we test the hypothesis that neuroprotection induced by PPARβ/δ could rely on the regulation of ceramide metabolism. We found that preincubation of neural cells with the PPARβ/δ agonist L-165041 exerts significant protection against ceramide-induced cell death. Most importantly, L-165041 protects against ceramide-induced cell death not only before the insult, but also after the onset of the insult. To identify the mechanism of protection, we show that L-165041 upregulates ceramide kinase (CerK) expression levels in neural cells. Consistent with that, we detected that pharmacological inhibition of CerK reduces the protective property of L-165041. To further decipher the mechanism of protection, gene knockdown in astrocytes was studied. Knockdown of PPARβ/δ and CerK in astrocytes was used to verify that the protective effects of L-165041 are CerK- and PPARβ/δ-dependent. We demonstrate that in CerK- or PPARβ/δ-knockdown astrocytes, addition of L-165041 has no protective effect. Thus, we conclude that PPARβ/δ protects neural cells against ceramide-induced cell death via induction and activation of CerK.


Mol Cell Neurosci. 2014 Feb 7. pii: S1044-7431(14)00009-8. doi: 10.1016/j.mcn.2014.01.008.
Peroxisome proliferator-activated receptor β/δ (PPARβ/δ) protects against ceramide-induced cellular toxicity in rat brain astrocytes and neurons by activation of ceramide kinase.
Aleshin S, Reiser G.

Food Funct. 2014 Feb 11. [Epub ahead of print]
Polyphenol-rich extract of Nelumbo nucifera leaves inhibits alcohol-induced steatohepatitis via reducing hepatic lipid accumulation and anti-inflammation in C57BL/6J mice.
Tang CC, Lin WL, Lee YJ, Tang YC, Wang CJ.

Biochem Biophys Res Commun. 2014 Feb 4. pii: S0006-291X(14)00213-7. doi: 10.1016/j.bbrc.2014.01.170.
Palmitic acid suppresses apolipoprotein M gene expression via the pathway of PPAR<sub>β/δ</sub> in HepG2 cells.
Luo G, Shi Y, Zhang J, Mu Q, Qin L, Zheng L, Feng Y, Berggren-Söderlund M, Nilsson-Ehle P, Zhang X, Xu N.

PLoS One. 2014 Feb 5;9(2):e87327. doi: 10.1371/journal.pone.0087327. eCollection 2014.
Regulation of Fatty Acid Oxidation in Mouse Cumulus-Oocyte Complexes during Maturation and Modulation by PPAR Agonists.
Dunning KR, Anastasi MR, Zhang VJ, Russell DL, Robker RL.
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Peroxisome proliferator-activated receptor agonists in a battle against the aging kidney.
Speeckaert MM, Vanfraechem C, Speeckaert R, Delanghe JR.
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C/EBPα poises B cells for rapid reprogramming into induced pluripotent stem cells
Bruno Di Stefano, Jose Luis Sardina, Chris van Oevelen, Samuel Collombet, Eric M. Kallin, Guillermo P. Vicent, Jun Lu, Denis Thieffry, Miguel Beato & Thomas GrafAffiliations 

[bookmark: _GoBack]CCAAT/enhancer binding protein-α (C/EBPα) induces transdifferentiation of B cells into macrophages at high efficiencies and enhances reprogramming into induced pluripotent stem (iPS) cells when co-expressed with the transcription factors Oct4 (Pou5f1), Sox2, Klf4 and Myc (hereafter called OSKM)1, 2. However, how C/EBPα accomplishes these effects is unclear. Here we find that in mouse primary B cells transient C/EBPα expression followed by OSKM activation induces a 100-fold increase in iPS cell reprogramming efficiency, involving 95% of the population. During this conversion, pluripotency and epithelial–mesenchymal transition genes become markedly upregulated, and 60% of the cells express Oct4 within 2 days. C/EBPα acts as a ‘path-breaker’ as it transiently makes the chromatin of pluripotency genes more accessible to DNase I. C/EBPα also induces the expression of the dioxygenase Tet2 and promotes its translocation to the nucleus where it binds to regulatory regions of pluripotency genes that become demethylated after OSKM induction. In line with these findings, overexpression of Tet2 enhances OSKM-induced B-cell reprogramming. Because the enzyme is also required for efficient C/EBPα-induced immune cell conversion3, our data indicate that Tet2 provides a mechanistic link between iPS cell reprogramming and B-cell transdifferentiation. The rapid iPS reprogramming approach described here should help to fully elucidate the process and has potential clinical applications.

Nature 506, 240–244 (13 February 2014) Received 13 February 2013 
Leukaemogenesis induced by an activating β-catenin mutation in osteoblasts
Aruna Kode, John S. Manavalan, Ioanna Mosialou, Govind Bhagat, Chozha V. Rathinam, Na Luo, Hossein Khiabanian, Albert Lee, Vundavalli V. Murty, Richard Friedman, Andrea Brum, David Park, Naomi Galili, Siddhartha Mukherjee, Julie Teruya-Feldstein, Azra Raza, Raul Rabadan, Ellin Berman & Stavroula Kousteni

Cells of the osteoblast lineage affect the homing1, 2 and the number of long-term repopulating haematopoietic stem cells3, 4, haematopoietic stem cell mobilization and lineage determination and B cell lymphopoiesis5, 6, 7. Osteoblasts were recently implicated in pre-leukaemic conditions in mice8, 9. However, a single genetic change in osteoblasts that can induce leukaemogenesis has not been shown. Here we show that an activating mutation of β-catenin in mouse osteoblasts alters the differentiation potential of myeloid and lymphoid progenitors leading to development of acute myeloid leukaemia with common chromosomal aberrations and cell autonomous progression. Activated β-catenin stimulates expression of the Notch ligand jagged 1 in osteoblasts. Subsequent activation of Notch signalling in haematopoietic stem cell progenitors induces the malignant changes. Genetic or pharmacological inhibition of Notch signalling ameliorates acute myeloid leukaemia and demonstrates the pathogenic role of the Notch pathway. In 38% of patients with myelodysplastic syndromes or acute myeloid leukaemia, increased β-catenin signalling and nuclear accumulation was identified in osteoblasts and these patients showed increased Notch signalling in haematopoietic cells. These findings demonstrate that genetic alterations in osteoblasts can induce acute myeloid leukaemia, identify molecular signals leading to this transformation and suggest a potential novel pharmacotherapeutic approach to acute myeloid leukaemia.


LETTERS
· Intranasal epidermal growth factor treatment rescues neonatal brain injury
· Joseph Scafidi, Timothy R. Hammond, Susanna Scafidi, Jonathan Ritter, Beata Jablonska+ et al.
Diffuse white matter injury is common in very preterm infants; here, enhanced epidermal growth factor receptor signalling in oligodendrocyte precursor cells in a mouse model of such injury is shown to increase cellular and functional recovery.

· C/EBPα poises B cells for rapid reprogramming into induced pluripotent stem cells
· Bruno Di Stefano, Jose Luis Sardina, Chris van Oevelen, Samuel Collombet, Eric M. Kallin+ et al.
A pulse of C/EBPα followed by overexpression of the transcription factors Oct4, Sox2, Klf4 and Myc leads to fast and very efficient reprogramming of B cell precursors to induced pluripotent stem cells; C/EBPα facilitates transient chromatin accessibility and accelerates expression of pluripotency genes through a mechanism that involves activation of the Tet2 enzyme.

· Leukaemogenesis induced by an activating β-catenin mutation in osteoblasts
· Aruna Kode, John S. Manavalan, Ioanna Mosialou, Govind Bhagat, Chozha V. Rathinam+ et al.
A mouse model shows that osteoblast activating β-catenin mutations alone are sufficient to initiate the development of acute myeloid leukaemia acting through increased Notch signalling.

· RNA viruses can hijack vertebrate microRNAs to suppress innate immunity
· Derek W. Trobaugh, Christina L. Gardner, Chengqun Sun, Andrew D. Haddow, Eryu Wang+ et al.
Here it is proposed that RNA viruses can adapt to use the antiviral properties of microRNAs to limit viral replication and suppress innate immunity in particular cell types, and this restriction can lead to exacerbation of disease severity.

· RecA bundles mediate homology pairing between distant sisters during DNA break repair
· Christian Lesterlin, Graeme Ball, Lothar Schermelleh & David J. Sherratt
RecA bundles are shown to be important for the pairing of homologous loci that have segregated to opposite ends of the cell during DNA double-strand break repair in vivo in Escherichia coli.
CORRIGENDA
Top
· Corrigendum: IGFBP-4 is an inhibitor of canonical Wnt signalling required for cardiogenesis
· Weidong Zhu, Ichiro Shiojima, Yuzuru Ito, Zhi Li, Hiroyuki Ikeda+ et al.
· Corrigendum: The architecture of Tetrahymena telomerase holoenzyme
Jiansen Jiang, Edward J. Miracco, Kyungah Hong, Barbara Eckert, Henry Chan+ et al. 
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J Clin Invest. 2014 Feb 3;124(2):835-46. doi: 10.1172/JCI70297. Epub 2014 Jan 16.
Inactivation of SAG/RBX2 E3 ubiquitin ligase suppresses KrasG12D-driven lung tumorigenesis.
Li H, Tan M, Jia L, Wei D, Zhao Y, Chen G, Xu J, Zhao L, Thomas D, Beer DG, Sun Y.
Abstract
Cullin-RING ligases (CRLs) are a family of E3 ubiquitin ligase complexes that rely on either RING-box 1 (RBX1) or sensitive to apoptosis gene (SAG), also known as RBX2, for activity. RBX1 and SAG are both overexpressed in human lung cancer; however, their contribution to patient survival and lung tumorigenesis is unknown. Here, we report that overexpression of SAG, but not RBX1, correlates with poor patient prognosis and more advanced disease. We found that SAG is overexpressed in murine KrasG12D-driven lung tumors and that Sag deletion suppressed lung tumorigenesis and extended murine life span. Using cultured lung cancer cells, we showed that SAG knockdown suppressed growth and survival, inactivated both NF-κB and mTOR pathways, and resulted in accumulation of tumor suppressor substrates, including p21, p27, NOXA, and BIM. Importantly, growth suppression by SAG knockdown was partially rescued by simultaneous knockdown of p21 or the mTOR inhibitor DEPTOR. Treatment with MLN4924, a small molecule inhibitor of CRL E3s, also inhibited the formation of KrasG12D-induced lung tumors through a similar mechanism involving inactivation of NF-κB and mTOR and accumulation of tumor suppressor substrates. Together, our results demonstrate that Sag is a Kras-cooperating oncogene that promotes lung tumorigenesis and suggest that targeting SAG-CRL E3 ligases may be an effective therapeutic approach for Kras-driven lung cancers. 
Oncogene. 2013 Dec 9. doi: 10.1038/onc.2013.518. [Epub ahead of print]
p21Waf1/Cip1 deficiency causes multiple mitotic defects in tumor cells.
Kreis NN, Sanhaji M, Rieger MA, Louwen F, Yuan J.
Author information 
· Department of Gynecology and Obstetrics, Frankfurt, Germany.
Abstract
As a multifaceted molecule, p21 plays multiple critical roles in cell cycle regulation, differentiation, apoptosis, DNA repair, senescence, aging and stem cell reprogramming. The important roles of p21 in the interphase of the cell cycle have been intensively investigated. The function of p21 in mitosis has been proposed but not systematically studied. We show here that p21 is abundant in mitosis and binds to and inhibits the activity of Cdk1/cyclin B1. Deficiency of p21 prolongs the duration of mitosis by extending metaphase, anaphase and cytokinesis. The activity of Aurora B is reduced and the localization of Aurora B on the central spindle is disturbed in anaphase cells without p21. Moreover, HCT116 p21-/-, HeLa and Saos-2 cells depleted of p21 encounter problems in chromosome segregation and cytokinesis. Gently inhibiting the mitotic Cdk1 or add-back of p21 rescues segregation defect in HCT116 p21-/- cells. Our data demonstrate that p21 is important for a fine-tuned control of the Cdk1 activity in mitosis, and its proper function facilitates a smooth mitotic progression. Given that p21 is downregulated in the majority of tumors, either by the loss of tumor suppressors like p53 or by hyperactive oncogenes such as c-myc, this finding also sheds new light on the molecular mechanisms by which p21 functions as a tumor suppressor.Oncogene advance online publication, 9 December 2013; doi:10.1038/onc.2013.518.
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Cell Metab. 2014 Feb 4;19(2):232-45. doi: 10.1016/j.cmet.2013.12.013.
A Redox-Dependent Mechanism for Regulation of AMPK Activation by Thioredoxin1 during Energy Starvation.
Shao D1, Oka S1, Liu T2, Zhai P1, Ago T1, Sciarretta S1, Li H2, Sadoshima J3.
Author information 
· 1Department of Cell Biology and Molecular Medicine, Cardiovascular Research Institute, New Jersey Medical School, Rutgers Biomedical and Health Sciences, Newark, NJ 07103, USA.
· 2Center for Advanced Proteomics Research and Department of Biochemistry and Molecular Biology, New Jersey Medical School Cancer Center, Rutgers Biomedical and Health Sciences, Newark, NJ 07103, USA.
· 3Department of Cell Biology and Molecular Medicine, Cardiovascular Research Institute, New Jersey Medical School, Rutgers Biomedical and Health Sciences, Newark, NJ 07103, USA. Electronic address: sadoshju@njms.rutgers.edu.
Abstract
5'-AMP-activated protein kinase (AMPK) is a key regulator of metabolism and survival during energy stress. Dysregulation of AMPK is strongly associated with oxidative-stress-related disease. However, whether and how AMPK is regulated by intracellular redox status remains unknown. Here we show that the activity of AMPK is negatively regulated by oxidation of Cys130 and Cys174 in its α subunit, which interferes with the interaction between AMPK and AMPK kinases (AMPKK). Reduction of Cys130/Cys174 is essential for activation of AMPK during energy starvation. Thioredoxin1 (Trx1), an important reducing enzyme that cleaves disulfides in proteins, prevents AMPK oxidation, serving as an essential cofactor for AMPK activation. High-fat diet consumption downregulates Trx1 and induces AMPK oxidation, which enhances cardiomyocyte death during myocardial ischemia. Thus, Trx1 modulates activation of the cardioprotective AMPK pathway during ischemia, functionally linking oxidative stress and metabolism in the heart. 
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J Clin Invest. 2014 Feb 3. pii: 67280. doi: 10.1172/JCI67280. [Epub ahead of print]
Mutant p53-associated myosin-X upregulation promotes breast cancer invasion and metastasis.
Arjonen A, Kaukonen R, Mattila E, Rouhi P, Högnäs G, Sihto H, Miller BW, Morton JP, Bucher E, Taimen P, Virtakoivu R, Cao Y, Sansom OJ, Joensuu H, Ivaska J.
Abstract
Mutations of the tumor suppressor TP53 are present in many forms of human cancer and are associated with increased tumor cell invasion and metastasis. Several mechanisms have been identified for promoting dissemination of cancer cells with TP53 mutations, including increased targeting of integrins to the plasma membrane. Here, we demonstrate a role for the filopodia-inducing motor protein Myosin-X (Myo10) in mutant p53-driven cancer invasion. Analysis of gene expression profiles from 2 breast cancer data sets revealed that MYO10 was highly expressed in aggressive cancer subtypes. Myo10 was required for breast cancer cell invasion and dissemination in multiple cancer cell lines and murine models of cancer metastasis. Evaluation of a Myo10 mutant without the integrin-binding domain revealed that the ability of Myo10 to transport β1 integrins to the filopodia tip is required for invasion. Introduction of mutant p53 promoted Myo10 expression in cancer cells and pancreatic ductal adenocarcinoma in mice, whereas suppression of endogenous mutant p53 attenuated Myo10 levels and cell invasion. In clinical breast carcinomas, Myo10 was predominantly expressed at the invasive edges and correlated with the presence of TP53 mutations and poor prognosis. These data indicate that Myo10 upregulation in mutant p53-driven cancers is necessary for invasion and that plasma-membrane protrusions, such as filopodia, may serve as specialized metastatic engines.

PLoS One. 2014 Jan 17;9(1):e85766. doi: 10.1371/journal.pone.0085766. eCollection 2014.
Targeting GRP75 Improves HSP90 Inhibitor Efficacy by Enhancing p53-Mediated Apoptosis in Hepatocellular Carcinoma.
Guo W, Yan L, Yang L, Liu X, E Q, Gao P, Ye X, Liu W, Zuo J.
Author information 
· Department of Cellular and Genetic Medicine, School of Basic Medical Sciences, Fudan University, Shanghai, China.
Abstract
Heat shock protein 90 (HSP90) inhibitors are potential drugs for cancer therapy. The inhibition of HSP90 on cancer cell growth largely through degrading client proteins, like Akt and p53, therefore, triggering cancer cell apoptosis. Here, we show that the HSP90 inhibitor 17-AAG can induce the expression of GRP75, a member of heat shock protein 70 (HSP70) family, which, in turn, attenuates the anti-growth effect of HSP90 inhibition on cancer cells. Additionally, 17-AAG enhanced binding of GRP75 and p53, resulting in the retention of p53 in the cytoplasm. Blocking GRP75 with its inhibitor MKT-077 potentiated the anti-tumor effects of 17-AAG by disrupting the formation of GRP75-p53 complexes, thereby facilitating translocation of p53 into the nuclei and leading to the induction of apoptosis-related genes. Finally, dual inhibition of HSP90 and GRP75 was found to significantly inhibit tumor growth in a liver cancer xenograft model. In conclusion, the GRP75 inhibitor MKT-077 enhances 17-AAG-induced apoptosis in HCCs and increases p53-mediated inhibition of tumor growth in vivo. Dual targeting of GRP75 and HSP90 may be a useful strategy for the treatment of HCCs. 

Mol Cell. 2014 Jan 21. pii: S1097-2765(13)00927-1. doi: 10.1016/j.molcel.2013.12.017. [Epub ahead of print]
Nucleotide Biosynthetic Enzyme GMP Synthase Is a TRIM21-Controlled Relay of p53 Stabilization.
Reddy BA1, van der Knaap JA1, Bot AG1, Mohd-Sarip A1, Dekkers DH2, Timmermans MA3, Martens JW3, Demmers JA2, Verrijzer CP4.
Author information 
· 1Department of Biochemistry and Centre for Biomedical Genetics, Erasmus University Medical Centre, P.O. Box 1738, 3000 DR, Rotterdam, The Netherlands.
· 2Proteomics Centre, Erasmus University Medical Centre, P.O. Box 1738, 3000 DR, Rotterdam, The Netherlands.
· 3Department of Medical Oncology, Erasmus University Medical Centre, P.O. Box 1738, 3000 DR, Rotterdam, The Netherlands.
· 4Department of Biochemistry and Centre for Biomedical Genetics, Erasmus University Medical Centre, P.O. Box 1738, 3000 DR, Rotterdam, The Netherlands. Electronic address: c.verrijzer@erasmusmc.nl.
Abstract
Nucleotide biosynthesis is fundamental to normal cell proliferation as well as to oncogenesis. Tumor suppressor p53, which prevents aberrant cell proliferation, is destabilized through ubiquitylation by MDM2. Ubiquitin-specific protease 7 (USP7) plays a dualistic role in p53 regulation and has been proposed to deubiquitylate either p53 or MDM2. Here, we show that guanosine 5'-monophosphate synthase (GMPS) is required for USP7-mediated stabilization of p53. Normally, most GMPS is sequestered in the cytoplasm, separated from nuclear USP7 and p53. In response to genotoxic stress or nucleotide deprivation, GMPS becomes nuclear and facilitates p53 stabilization by promoting its transfer from MDM2 to a GMPS-USP7 deubiquitylation complex. Intriguingly, cytoplasmic sequestration of GMPS requires ubiquitylation by TRIM21, a ubiquitin ligase associated with autoimmune disease. These results implicate a classic nucleotide biosynthetic enzyme and a ubiquitin ligase, better known for its role in autoimmune disease, in p53 control.

Cell Death Dis. 2014 Jan 23;5:e1024. doi: 10.1038/cddis.2013.563.
OCT4 as a target of miR-34a stimulates p63 but inhibits p53 to promote human cell transformation.
Ng WL1, Chen G1, Wang M2, Wang H1, Story M3, Shay JW4, Zhang X1, Wang J1, Amin AR5, Hu B6, Cucinotta FA7, Wang Y1.
Author information 
· 1Department of Radiation Oncology, Emory University School of Medicine, Winship Cancer Institute of Emory University, Atlanta, GA, USA.
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· 3Department of Radiation Oncology, UT Southwestern Medical Center, Dallas, TX, USA.
· 4Department of Cell Biology, UT Southwestern Medical Center, Dallas, TX, USA.
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· 61] Department of Radiation Oncology, Emory University School of Medicine, Winship Cancer Institute of Emory University, Atlanta, GA, USA [2] Department of Medical Molecular Biology, Beijing Institute of Biotechnology, Beijing, China.
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Abstract
Human cell transformation is a key step for oncogenic development, which involves multiple pathways; however, the mechanism remains unclear. To test our hypothesis whether cell oncogenic transformation shares some mechanisms with the process of reprogramming non-stem cells to induced pluripotent stem cells (iPSC), we studied the relationship among the key factors for promoting or inhibiting iPSC in radiation-transformed human epithelial cell lines derived from different tissues (lung, breast and colon). We unexpectedly found that p63 and OCT4 were highly expressed (accompanied by low expressed p53 and miR-34a) in all transformed cell lines examined when compared with their non-transformed counterparts. We further elucidated the relationship of these factors: the 3p strand of miR-34a directly targeted OCT4 by binding to the 3' untranslated region (3'-UTR) of OCT4 and, OCT4, in turn, stimulated p63 but inhibited p53 expression by binding to a specific region of the p63 or p53 promoter. Moreover, we revealed that the effects of OCT4 on promoting cell oncogenic transformation were by affecting p63 and p53. These results support that a positive loop exists in human cells: OCT4 upregulation as a consequence of inhibition of miR-34a, promotes p63 but suppresses p53 expression, which further stimulates OCT4 upregulation by downregulating miR-34a. This functional loop contributes significantly to cell transformation and, most likely, also to the iPSC process. 

J Biol Chem. 2014 Jan 22. [Epub ahead of print]
p53 Regulates Hsp90 ATPase Activity and Thereby Wnt Signaling by Modulating Aha1 Expression.
Okayama S, Kopelovich L, Balmus G, Weiss RS, Herbert BS, Dannenberg AJ, Subbaramaiah K.
Author information 
· Weill Cornell Medical College, United States;
Abstract
The p53 tumor suppressor gene encodes a homo-tetrameric transcription factor which is activated in response to a variety of cellular stressors, including DNA damage and oncogene activation. p53 mutations occur in more than 50% of human cancers. Although p53 has been shown to regulate Wnt signaling, the underlying mechanisms are not well understood. Here we show that silencing p53 in colon cancer cells led to increased expression of Aha1, a co-chaperone of Hsp90. Increased Aha1 levels were associated with enhanced interactions with Hsp90 resulting in increased Hsp90 ATPase activity. Moreover, increased Hsp90 ATPase activity resulted in increased phosphorylation of Akt and GSK3β, leading to enhanced expression of Wnt target genes including Axin-2, c-Myc and Naked-1. Significantly, levels of Aha1, Hsp90 ATPase activity, Akt and GSK3β phosphorylation and expression of Wnt target genes were increased in the colons of p53 null as compared to p53 wild type mice. Using p53 heterozygous mutant epithelial cells from Li-Fraumeni syndrome patients, we show that a monoallelic mutation of p53 was sufficient to activate the Aha1/Hsp90 ATPase axis leading to stimulation of Wnt signaling and increased expression of Axin-2, c-Myc and Naked-1 in these cells. Pharmacologic intervention with CP-31398, a p53 rescue agent, inhibited recruitment of Aha1 to Hsp90 and suppressed Wnt-mediated gene expression in colon cancer cells. Taken together, this study provides new insights into the mechanism by which p53 regulates Wnt signaling and raises the intriguing possibility that p53 status may affect the efficacy of anti-cancer therapies targeting Hsp90 ATPase.
Oncogene. 2014 Jan 13. doi: 10.1038/onc.2013.557. [Epub ahead of print]
Regulation of Mdm2 protein stability and the p53 response by NEDD4-1 E3 ligase.
Xu C, Fan CD, Wang X.
Author information 
· Department of Pharmacology and Therapeutics, Roswell Park Cancer Institute, Buffalo, NY, USA.
Abstract
Mdm2 is a critical negative regulator of the tumor suppressor protein p53. Mdm2 is an E3 ligase whose overexpression leads to functional inactivation of p53. Mdm2 protein stability is regulated by several mechanisms including RING (Really Interesting New Gene) domain-mediated autoubiquitination. Here we report biochemical identification of NEDD4-1 as an E3 ligase for Mdm2 that contributes to the regulation of Mdm2 protein stability in cells. NEDD4-1 was identified from Jurkat cytosolic fractions using an enzyme-dead Mdm2 mutant protein as a substrate for in vitro E3 ligase assays. We show that lysates from Nedd4-1 knockout (KO) mouse embryonic fibroblasts (MEFs) have significantly diminished E3 ligase activity toward Mdm2 compared with lysates from wild-type (WT) MEFs. Recombinant NEDD4-1 promotes Mdm2 ubiquitination in vitro in a concentration- and time-dependent manner. In cells, NEDD4-1 physically interacts with Mdm2 via the RING domain of Mdm2. Overexpression of NEDD4-1, but not an enzyme-dead NEDD4-1CS mutant, increases ubiquitination of Mdm2. NEDD4-1 catalyzes the formation of K63-type polyubiquitin chains on Mdm2 that are distinct from K48-type polyubiquitination chains mediated by the Mdm2/MdmX complex. Importantly, K63-type polyubiquitination by NEDD4-1 competes with K48-type polyubiquitination on Mdm2 in cells. As a result, NEDD4-1-mediated ubiquitination stabilizes Mdm2. NEDD4-1 knockdown reduces the t1/2 (half-life) of endogenous Mdm2 from 20 to 12 min in U2OS cells. Nedd4-1 KO MEFs manifest increased p53 levels and activity, a more robust DNA damage response and increased G1 arrest compared with WT MEFs. Similarly, NEDD4-1 knockdown in WT-p53-bearing cells increases basal p53 levels and activity in an Mdm2-dependent manner, causes stronger p53 responses to DNA damage and results in p53-dependent growth inhibition compared with corresponding NEDD4-1-proficient control cells. This study identifies NEDD4-1 as a novel component of the p53/Mdm2 regulatory feedback loop that controls p53 activity during stress responses.Oncogene advance online publication, 13 January 2014; 
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ROS-dependent activation of JNK converts p53 into an efficient inhibitor of oncogenes leading to robust apoptosis.
Shi Y1, Nikulenkov F1, Zawacka-Pankau J2, Li H1, Gabdoulline R3, Xu J4, Eriksson S4, Hedström E1, Issaeva N1, Kel A3, Arnér ES4, Selivanova G1.
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Abstract
Rescue of the p53 tumor suppressor is an attractive cancer therapy approach. However, pharmacologically activated p53 can induce diverse responses ranging from cell death to growth arrest and DNA repair, which limits the efficient application of p53-reactivating drugs in clinic. Elucidation of the molecular mechanisms defining the biological outcome upon p53 activation remains a grand challenge in the p53 field. Here, we report that concurrent pharmacological activation of p53 and inhibition of thioredoxin reductase followed by generation of reactive oxygen species (ROS), result in the synthetic lethality in cancer cells. ROS promote the activation of c-Jun N-terminal kinase (JNK) and DNA damage response, which establishes a positive feedback loop with p53. This converts the p53-induced growth arrest/senescence to apoptosis. We identified several survival oncogenes inhibited by p53 in JNK-dependent manner, including Mcl1, PI3K, eIF4E, as well as p53 inhibitors Wip1 and MdmX. Further, we show that Wip1 is one of the crucial executors downstream of JNK whose ablation confers the enhanced and sustained p53 transcriptional response contributing to cell death. Our study provides novel insights for manipulating p53 response in a controlled way. Further, our results may enable new pharmacological strategy to exploit abnormally high ROS level, often linked with higher aggressiveness in cancer, to selectively kill cancer cells upon pharmacological reactivation of p53.Cell Death and Differentiation advance online publication, 10 January 2014; doi:10.1038/cdd.2013.186.
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Monoubiquitination Is Critical for Otub1 to Suppress UbcH5 and Stabilize p53.
Li Y, Sun XX, Elferich J, Shinde U, David LL, Dai MS.
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Abstract
Otub1 regulates p53 stability and activity via non-canonical inhibition of the MDM2 cognate ubiquitin (Ub)-conjugating enzyme (E2) UbcH5. However, it is not clear how this activity of Otub1 is regulated in cells. Here we report that Otub1 is monoubiquitinated by UbcH5 in cells and in vitro, primarily at lysine 59 and 109 residues. This monoubiquitination in turn contributes to the activity of Otub1 to suppress UbcH5. The lysine-free Otub1 mutant (Otub1K0) fails to be monoubiquitinated and is unable to suppress the Ub-conjugating activity of UbcH5 in vitro and the MDM2-mediated p53 ubiquitination in cells. Consistently, this mutant is unable to stabilize p53, induce apoptosis, and suppress cell growth. Overexpression of Otub1K0 inhibits DNA-damage induced apoptosis. Adding either Lys 59 or Lys 109 back to the Otub1K0 mutant restored the monoubiquitination of Otub1 and its function to stabilize and activate p53. We further show that UbcH5 preferentially binds to the monoubiquitinated Otub1 via Ub interaction with its backside donor Ub-interacting surface, suggesting that this binding interferes with the self-assembly of Ub-charged UbcH5 (UbcH5~Ub) conjugates, which is critical for the Ub transfer. Thus, our data reveal novel insights into the Otub1 inhibition of E2 wherein monoubiquitination promotes the interaction of Otub1 with and its function to suppress UbcH5.
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· The Atg1 kinase phosphorylation consensus was identified on peptide arrays
· Atg9 is a direct target of the Atg1/ULK1 kinase in vitro and in vivo
· Atg9 phosphorylation recruits Atg18 and Atg8 to the PAS
· [image: http://download.cell.com/images/journalimages/1097-2765/PIIS1097276513009015.fx1.lrg.jpg]Atg9 phosphorylation is required for isolation membrane expansion/autophagy function

Bulk degradation of cytoplasmic material is mediated by a highly conserved intracellular trafficking pathway termed autophagy. This pathway is characterized by the formation of double-membrane vesicles termed autophagosomes engulfing the substrate and transporting it to the vacuole/lysosome for breakdown and recycling. The Atg1/ULK1 kinase is essential for this process; however, little is known about its targets and the means by which it controls autophagy. Here we have screened for Atg1 kinase substrates using consensus peptide arrays and identified three components of the autophagy machinery. The multimembrane-spanning protein Atg9 is a direct target of this kinase essential for autophagy. Phosphorylated Atg9 is then required for the efficient recruitment of Atg8 and Atg18 to the site of autophagosome formation and subsequent expansion of the isolation membrane, a prerequisite for a functioning autophagy pathway. These findings show that the Atg1 kinase acts early in autophagy by regulating the outgrowth of autophagosomal membranes.
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The Combined Hyperlipidemia Caused by Impaired Wnt-LRP6 Signaling Is Reversed by Wnt3a Rescue.
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[image: ]Abstract
The underlying molecular genetic basis of combined hyperlipidemia, the most common atherogenic lipid disorder, is poorly characterized. Rare, nonconservative mutations in the Wnt coreceptor, LRP6, underlie autosomal dominant atherosclerosis, combined hyperlipidemia, and fatty liver disease. Mice with LRP6(R611C) mutation similarly developed elevated plasma LDL and TG levels and fatty liver. Further investigation showed that LRP6(R611C) mutation triggers hepatic de novo lipogenesis, lipid and cholesterol biosynthesis, and apoB secretion by an Sp1-dependent activation of IGF1, AKT, and both mTORC1 and mTORC2. These pathways were normalized after in vitro treatment of primary hepatocytes from LRP6(R611C) mice with either the IGF1R antagonist PPP, rapamycin, or rmWnt3a. Strikingly, in vivo administration of rmWnt3a to LRP6(R611C) mice normalized the altered expression of enzymes of DNL and cholesterol biosynthesis, and restored plasma TG and LDL levels to normal. These findings identify Wnt signaling as a regulator of plasma lipids and a target for treatment of hyperlipidemia. 
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Role of Oncogenic K-Ras in Cancer Stem Cell Activation by Aberrant Wnt/β-Catenin Signaling.
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BACKGROUND: 
Adenomatous polyposis coli (APC) loss-of-function mutations and K-Ras gain-of-function mutations are common abnormalities that occur during the initiation and intermediate adenoma stages of colorectal tumorigenesis, respectively. However, little is known about the role these mutations play in cancer stem cells (CSCs) associated with colorectal cancer (CRC) tumorigenesis.
METHODS: 
We analyzed tissue from CRC patients (n = 49) to determine whether K-Ras mutations contributed to CSC activation during colorectal tumorigenesis. DLD-1-K-Ras-WT and DLD-1-K-Ras-MT cells were cultured and evaluated for their ability to differentiate, form spheroids in vitro, and form tumors in vivo. Interaction between APC and K-Ras mutations in colorectal tumorigenesis was evaluated using APC (Min/+)/K-Ras (LA2) mice and DLD-1-K-Ras-WT and DLD-1-K-Ras-MT cell xenografts. (n = 4) Group differences were determined by Student t test. All statistical tests were two-sided.
RESULTS: 
The sphere-forming capability of DLD-1-K-Ras-MT cells was statistically significantly higher than that of DLD-1-K-Ras-WT cells (DLD-1-K-Ras-MT mean = 86.661 pixel, 95% confidence interval [CI] = 81.701 to 91.621 pixel; DLD-1-K-Ras-WT mean = 42.367 pixel, 95% CI = 36.467 to 48.267 pixel; P = .003). Moreover, both the size and weight of tumors from DLD-1-K-Ras-MT xenografts were markedly increased compared with tumors from DLD-1-K-Ras-WT cells. Expression of the CSC markers CD44, CD133, and CD166 was induced in intestinal tumors from APC (Min/+)/K-Ras (LA2)mice, but not K-Ras (LA2) mice, indicating that APC mutation is required for CSC activation by oncogenic K-Ras mutation.
CONCLUSIONS: 
K-Ras mutation activates CSCs, contributing to colorectal tumorigenesis and metastasis in CRC cells harboring APC mutations. Initial activation of β-catenin by APC loss and further enhancement through K-Ras mutation induces CD44, CD133, and CD166 expression.
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Glypican-3 binds to frizzled and plays a direct role in the stimulation of canonical Wnt signaling.
Capurro M, Martin T, Shi W, Filmus J.
Abstract
Glypican-3 (GPC3) is a proteoglycan that is bound to the cell surface. It is expressed by most hepatocellular carcinomas (HCCs), but not by normal hepatocytes. GPC3 stimulates HCC growth by promoting canonical Wnt signaling. Because glypicans interact with Wnts, it has been proposed that these proteoglycans stimulate signaling by increasing the amount of Wnt at the cell membrane, facilitating in this way the interaction of this growth factor with its signaling receptor Frizzled. However, in this study we demonstrate that GPC3 plays a more direct role in the stimulation of Wnt signaling. Specifically, we show that, in addition to interacting with Wnt, GPC3 directly binds to Frizzled through its glycosaminoglycan chains, indicating that this glypican stimulates the formation of signaling complexes between these two proteins. Consistent with this, we show that Wnt binding at the cell membrane triggers the endocytosis of a complex that includes Wnt, Frizzled and GPC3. Additional support to our model is provided by the finding that Glypican-6 (GPC6) inhibits canonical Wnt signaling despite the fact that it binds to Wnt at the cell membrane.

Hepatology. 2014 Jan 6. doi: 10.1002/hep.26996. [Epub ahead of print]
Inactivation of Wnt signaling by a human antibody that recognizes the heparan sulfate chains of glypican-3 for liver cancer therapy.
Gao W, Kim H, Feng M, Phung Y, Xavier CP, Rubin JS, Ho M.
· Laboratory of Molecular Biology, National Cancer Institute, National Institutes of Health, Bethesda, MD, 20892.
Wnt signaling is important for cancer pathogenesis and is often upregulated in hepatocellular carcinoma (HCC). Heparan sulfate proteoglycans (HSPGs) function as co-receptors or modulators of Wnt activation. Glypican-3 (GPC3) is a HSPG that is highly expressed in HCC, where it can attract Wnt proteins to the cell surface and promote cell proliferation. Thus, GPC3 has emerged as a candidate therapeutic target in liver cancer. While monoclonal antibodies to GPC3 are currently being evaluated in preclinical and clinical studies, none have shown an effect on Wnt signaling. Here, we first document the expression of Wnt3a, multiple Wnt receptors and GPC3 in several HCC cell lines, and demonstrate that GPC3 enhanced the activity of Wnt3a/β-catenin signaling in these cells. Then, we report the identification of HS20, a human monoclonal antibody against GPC3, which preferentially recognized the heparan sulfate chains of GPC3, both the sulfated and non-sulfated portions. HS20 disrupted the interaction of Wnt3a and GPC3 and blocked Wnt3a/β-catenin signaling. Moreover, HS20 inhibited Wnt3a-dependent cell proliferation in vitro and HCC xenograft growth in nude mice. In addition, HS20 had no detectable undesired toxicity in mice. Taken together, our results show that a monoclonal antibody primarily targeting the heparin sulfate chains of GPC3 inhibited Wnt/β-catenin signaling in HCC cells and had potent anti-tumor activity in vivo. Conclusion: Here, we provide one of the first examples of an antibody directed against the heparan sulfate of a proteoglycan that showed efficacy in blocking Wnt signaling and HCC growth, suggesting a novel strategy for liver cancer therapy. (Hepatology 2014).
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MicroRNA-27 promotes the differentiation of odontoblastic cell by targeting APC and activating Wnt/β-catenin signaling.
Park MG1, Kim JS1, Park SY1, Lee SA1, Kim HJ1, Kim CS1, Kim JS1, Chun HS2, Park JC3, Kim DK4.
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Abstract
MicroRNAs (miRNAs) play an essential role in regulating cell differentiation either by inhibiting mRNA translation or by inducing its degradation. However, the role of miRNAs in odontoblastic cell differentaion is largely unknown. In the present study, we demonstrate that the expression of miR-27 was significantly increased during MDPC-23 odontoblastic cell differentiation. Furthermore, the up-regulation of miR-27 promotes the differentiation of MDPC-23 odontoblastic cells and accelerates mineralization without cell proliferation. In addition, our results of target gene prediction revealed that the mRNA of adenomatous polyposis coli (APC) associated with Wnt/β-catenin signaling pathway has miR-27 binding site in the its 3' UTR and is suppressed by miR-27. Subsequentially, the down-regulated APC by miR-27 triggered the activation of Wnt/β-catenin signaling through accumulation of β-catenin in the nucleus. Our data suggest that miR-27 promotes MDPC-23 odontoblastic cell differentiation by targeting APC and activating Wnt/β-catenin signaling. Therefore, miR-27 might be considered a critical candidate as an odontoblastic differentiation molecular target for the development of miRNA based therapeutic agents in the dental medicine.

Cell Death Dis. 2014 Jan 30;5:e1039. doi: 10.1038/cddis.2013.515.
Roles of Wnt/β-catenin signaling in the gastric cancer stem cells proliferation and salinomycin treatment.
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Abstract
The Wnt1 protein, a secreted ligand that activates Wnt signaling pathways, contributes to the self-renewal of cancer stem cells (CSCs) and thus may be a major determinant of tumor progression and chemoresistance. In a series of gastric cancer specimens, we found strong correlations among Wnt1 expression, CD44 expression, and the grade of gastric cancer. Stable overexpression of Wnt1 increased AGS gastric cancer cells' proliferation rate and spheroids formation, which expressed CSC surface markers Oct4 and CD44. Subcutaneous injection of nude mice with Wnt1-overexpressing AGS cells resulted in larger tumors than injection of control AGS cells. Salinomycin, an antitumor agent, significantly reduced the volume of tumor caused by Wnt1-overexpressing AGS cells in vivo. This is achieved by inhibiting the proliferation of CD44+Oct4+ CSC subpopulation, at least partly through the suppression of Wnt1 and β-catenin expression. Taken together, activation of Wnt1 signaling accelerates the proliferation of gastric CSCs, whereas salinomycin acts to inhibit gastric tumor growth by suppressing Wnt signaling in CSCs. These results suggest that Wnt signaling might have a critical role in the self-renewal of gastric CSCs, and salinomycin targeting Wnt signaling may have important clinical applications in gastric cancer therapy. 
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Fibulin-3 suppresses Wnt/β-catenin signaling and lung cancer invasion.
Chen X, Meng J, Yue W, Yu J, Yang J, Yao Z, Zhang L.
· Department of Immunology, Tianjin Key Laboratory of Cellular and Molecular Immunology, Key Laboratory of Immuno Microenviroment and Disease of the Educational Ministry, Tianjin Medical University, Tianjin, P.R. China.
The 5-year survival rate of lung cancer is below 20%, with most patients dying from distant metastasis. However, the molecular mechanisms underlying lung cancer invasion and metastasis have not been fully characterized. In this study, we found that fibulin-3, a fibulin family extracellular matrix protein, functions as a suppressor of lung cancer invasion and metastasis. Fibulin-3 was downregulated in large fractions of lung tumors and cell lines, and inhibited lung cancer cell invasion and the expression of matrix metalloproteinase-7 (MMP-7), a promoter of lung cancer invasion. The expression levels of fibulin-3 and MMP-7 were inversely correlated in lung tumors. Fibulin-3 inhibited extracellular signal-regulated kinase (ERK) to activate glycogen synthase kinase 3β (GSK3β) and suppress Wnt/β-catenin signaling, which induces MMP-7 expression in lung cancer cells. Furthermore, fibulin-3 expression impeded the growth and metastasis of lung tumors in mice. Collectively, these results suggest that downregulation of fibulin-3 contributes to lung cancer invasion and metastasis by activating Wnt/β-catenin signaling and MMP-7 expression.
KEYWORDS: Fibulin-3, MMP-7, invasion, lung cancer, β-catenin
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RSPO2-LGR5 signaling has tumour-suppressive activity in colorectal cancer.
Wu C1, Qiu S1, Lu L1, Zou J2, Li WF3, Wang O3, Zhao H2, Wang H2, Tang J2, Chen L2, Xu T2, Sun Z4, Liao W2, Luo G5, Lu X2.
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R-spondins are a family of secreted Wnt agonists. One of the family members, R-spondin 2 (RSPO2), has an important role in embryonic development, bone formation and myogenic differentiation; however, its role in human cancers remains largely unknown. Here we show that RSPO2 expression is downregulated in human colorectal cancers (CRCs) due to promoter hypermethylation, and that the RSPO2 reduction correlates with tumour differentiation, size and metastasis. Overexpression of RSPO2 suppresses CRC cell proliferation and tumorigenicity, whereas the depletion of RSPO2 enhances tumour cell growth. RSPO2 has an inhibitory effect on Wnt/β-catenin signaling in the CRC cells that show suppressed cell proliferation. In human CRC cells, the RSPO2-induced inhibition of Wnt signaling depends on leucine-rich repeat-containing G-protein-coupled receptor 5 (LGR5); RSPO2 interacts with LGR5 to stabilize the membrane-associated zinc and ring finger 3 (ZNRF3). Our data suggest that RSPO2 functions as a tumour suppressor in human CRCs, and these data reveal a RSPO2-induced, LGR5-dependent Wnt signaling-negative feedback loop that exerts a net growth-suppressive effect on CRC cells. 
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Canonical Wnt signalling activates TAZ through PP1A during osteogenic differentiation.
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TAZ, a transcriptional modulator, has a key role in cell proliferation, differentiation and stem cell self-renewal. TAZ activity is regulated by several signalling pathways, including Hippo, GPCR and Wnt signalling, but the regulatory mechanisms of TAZ activation are not yet clearly understood. In this report, we show that TAZ is regulated by canonical Wnt signalling during osteogenic differentiation. Wnt3a increases TAZ expression and an inhibitor of GSK3β, a downstream effector of Wnt signalling, induces TAZ. Wnt3a facilitates the dephosphorylation of TAZ, which stabilises TAZ and prevents it from binding 14-3-3 proteins, thus inducing the nuclear localisation of TAZ. Dephosphorylation of TAZ occurs via PP1A, and depletion of PP1A blocks Wnt3a-induced TAZ stabilisation. Wnt3a-induced TAZ activates osteoblastic differentiation and siRNA-induced TAZ depletion decreases Wnt3a-induced osteoblast differentiation. Taken together, these results show that TAZ mediates Wnt3a-stimulated osteogenic differentiation through PP1A, suggesting that the Wnt signal regulates the Hippo pathway.


J Biol Chem. 2014 Jan 30. [Epub ahead of print]
Regulation of iPS Cell Induction by Wnt/β-catenin Signaling.
Zhang P, Chang WH, Fong B, Gao F, Liu C, Al Alam D, Bellusci S, Lu W.
· University of Southern California, United States;
Wnt signaling has been implicated in promoting somatic cell reprogramming. However, its molecular mechanisms remain unknown. Here we report that Wnt/β-catenin enhances iPSCs induction at the early stage of reprogramming. The augmented reprogramming induced by β-catenin is not due to increased total cell population or activation of c-Myc. In addition, β-catenin interacts with reprogramming factors Klf4, Oct4 and Sox2, further enhancing expression of pluripotency circuitry genes. These studies reveal novel mechanisms underlying the regulation of reprogramming somatic cells to pluripotency by Wnt/β-catenin signaling.


J Biol Chem. 2014 Jan 30. [Epub ahead of print]
Wnt-Mediated Satellite Cell Conversion in Adult and Aged Mice Following Voluntary Wheel Running.
Fujimaki S, Hidaka R, Asashima M, Takemasa T, Kuwabara T.
TGFβ regulates epithelial-mesenchymal interactions through WNT signaling activity to control muscle development in the soft palate.
Iwata J, Suzuki A, Yokota T, Ho TV, Pelikan R, Urata M, Sanchez-Lara PA, Chai Y.
National Institute of Advanced Industrial Science and Technology (AIST), Japan;
Development. 2014 Feb;141(4):909-17. doi: 10.1242/dev.103093.


A5.12 SFRPS in cartilage biology: more than just WNT antagonists.
Thysen S, Cailotto F, Luyten FP, Lories RJ.
9.111 
Ann Rheum Dis. 2014 Mar 1;73 Suppl 1:A67-8. doi: 10.1136/annrheumdis-2013-205124.154.

A5.8 Synovial wnt and wisp1 expression induces expression of cartilage-degrading metalloproteinases in the synovium.
van den Bosch MH, Blom AB, Suen SW, van Erp AE, van de Loo FA, Blaney Davidson EN, van der Kraan PM, van Lent PL, van den Berg WB.
Ann Rheum Dis. 2014 Mar 1;73 Suppl 1:A66. doi: 10.1136/annrheumdis-2013-205124.150.

A5.5 SMOC2 modulates chondrogenesis by interfering with WNT and BMP signalling.
Cailotto F, Luyten FP, Lories RJ.
Ann Rheum Dis. 2014 Mar 1;73 Suppl 1:A65. doi: 10.1136/annrheumdis-2013-205124.147.

A4.3 Differences of bone WNT regulators expression between fragility fractures and osteoarthritis patients.
Rodrigues A, Caetano-Lopes J, Oliveira V, Vidal B, Gonçalves M, Sepriano A, Sarmento M, Monteiro J, Fonseca J, Canhão H.
Ann Rheum Dis. 2014 Mar 1;73 Suppl 1:A57. doi: 10.1136/annrheumdis-2013-205124.130.

A2.5 Association study in portuguese patients with ankylosing spondylitis using the immunochip.
Pimentel-Santos FM, Costantino F, Cortes A, Garchon HJ, Hadler J, Breban M, Brown MA, Branco JC; Conhecer a PO RealidadeRtuguesa sobre a Espondilite Anquilosante (CORPOREA Study Group), International Genetics of Ankylosing Spondylitis Consortium (IGAS).
Ann Rheum Dis. 2014 Mar 1;73 Suppl 1:A39-40. doi: 10.1136/annrheumdis-2013-205124.90.
http://carcin.oxfordjournals.org/content/early/2014/01/29/carcin.bgu023.long

Conserved mechanisms of tumorigenesis in the Drosophila adult midgut.
Martorell O, Merlos-Suárez A, Campbell K, Barriga FM, Christov CP, Miguel-Aliaga I, Batlle E, Casanova J, Casali A.
PLoS One. 2014 Feb 6;9(2):e88413. doi: 10.1371/journal.pone.0088413. eCollection 2014.

Neural crest-derived mesenchymal cells require wnt signaling for their development and drive invagination of the telencephalic midline.
Choe Y, Zarbalis KS, Pleasure SJ.
PLoS One. 2014 Feb 6;9(2):e86025. doi: 10.1371/journal.pone.0086025. eCollection 2014.

Distinct DNA Binding Sites Contribute to the TCF Transcriptional Switch in C. elegans and Drosophila.
Bhambhani C, Ravindranath AJ, Mentink RA, Chang MV, Betist MC, Yang YX, Koushika SP, Korswagen HC, Cadigan KM.
PLoS Genet. 2014 Feb 6;10(2):e1004133. doi: 10.1371/journal.pgen.1004133. eCollection 2014 Feb.
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Mol Neurobiol. 2014 Feb 8. [Epub ahead of print]
c-Abl Tyrosine Kinase Mediates Neurotoxic Prion Peptide-Induced Neuronal Apoptosis via Regulating Mitochondrial Homeostasis.
Pan B, Yang L, Wang J, Wang Y, Wang J, Zhou X, Yin X, Zhang Z, Zhao D.
Author information
Abstract
Prion diseases are neurodegenerative disorders characterized by the accumulation of a disease-associated prion protein and apoptotic neuronal death. Previous studies indicated that the ubiquitous expression of c-Abl tyrosine kinase transduces a variety of extrinsic and intrinsic cellular signals. In this study, we demonstrated that a synthetic neurotoxic prion fragment (PrP106-126) activated c-Abl tyrosine kinase, which in turn triggered the upregulation of MST1 and BIM, suggesting the activation of the c-Abl-BIM signaling pathway. The peptide fragment was found to result in cell death via mitochondrial dysfunction in neuron cultures. Knockdown of c-Abl using small interfering RNA protected neuronal cells from PrP106-126-induced mitochondrial dysfunction, production of reactive oxygen species, and apoptotic events inducing translocation of Bax to the mitochondria, cytochrome c release into the cytosol, and activation of caspase-9 and caspase-3. Blocking the c-Abl tyrosine kinase also prevented neuronal cells from PrP106-126-induced apoptotic morphological changes. This is the first study reporting that c-Abl tyrosine kinase as a novel upstream activator of MST1 and BIM plays an important role in prion-induced neuron apoptosis via mitochondrial dysfunction. Our findings suggest that c-Abl tyrosine kinase is a potential therapeutic target for prion disease.


Development. 2014 Feb 12. [Epub ahead of print]
Planarian yorkie/YAP functions to integrate adult stem cell proliferation, organ homeostasis and maintenance of axial patterning.
Lin AY, Pearson BJ.
Abstract
During adult homeostasis and regeneration, the freshwater planarian must accomplish a constant balance between cell proliferation and cell death, while also maintaining proper tissue and organ size and patterning. How these ordered processes are precisely modulated remains relatively unknown. Here we show that planarians use the downstream effector of the Hippo signaling cascade, yorkie (yki; YAP in vertebrates) to control a diverse set of pleiotropic processes in organ homeostasis, stem cell regulation, regeneration and axial patterning. We show that yki functions to maintain the homeostasis of the planarian excretory (protonephridial) system and to limit stem cell proliferation, but does not affect the differentiation process or cell death. Finally, we show that Yki acts synergistically with WNT/β-catenin signaling to repress head determination by limiting the expression domains of posterior WNT genes and that of the WNT-inhibitor notum. Together, our data show that yki is a key gene in planarians that integrates stem cell proliferation control, organ homeostasis, and the spatial patterning of tissues.


E W
Cell Res. 2014 Feb 11. doi: 10.1038/cr.2014.17. [Epub ahead of print]
The Gβγ-Src signaling pathway regulates TNF-induced necroptosis via control of necrosome translocation.
Li L, Chen W, Liang Y, Ma H, Li W, Zhou Z, Li J, Ding Y, Ren J, Lin J, Han F, Wu J, Han J.
· State Key Laboratory of Cellular Stress Biology, Innovation Center for Cell Biology, School of Life Sciences, Xiamen University, Xiamen, China.
Abstract
Formation of multi-component signaling complex necrosomes is essential for tumor necrosis factor α (TNF)-induced programmed necrosis (also called necroptosis). However, the mechanisms of necroptosis are still largely unknown. We isolated a TNF-resistant L929 mutant cell line generated by retrovirus insertion and identified that disruption of the guanine nucleotide-binding protein γ 10 (Gγ10) gene is responsible for this phenotype. We further show that Gγ10 is involved in TNF-induced necroptosis and Gβ2 is the partner of Gγ10. Src is the downstream effector of Gβ2γ10 in TNF-induced necroptosis because TNF-induced Src activation was impaired upon Gγ10 knockdown. Gγ10 does not affect TNF-induced activation of NF-κB and MAPKs and the formation of necrosomes, but is required for trafficking of necrosomes to their potential functioning site, an unidentified subcellular organelle that can be fractionated into heterotypic membrane fractions. The TNF-induced Gβγ-Src signaling pathway is independent of RIP1/RIP3 kinase activity and necrosome formation, but is required for the necrosome to function.

BMC Cancer. 2014 Feb 7;14(1):74. [Epub ahead of print]
TRAIL-induced programmed necrosis as a novel approach to eliminate tumor cells.
Voigt S, Philipp S, Davarnia P, Winoto-Morbach S, Röder C, Arenz C, Trauzold A, Kabelitz D, Schütze S, Kalthoff H, Adam D.
1 Institut für Immunologie, Christian-Albrechts-Universität, Michaelisstraße 5, 24105 Kiel, Germany 

Abstract
BACKGROUND:
The cytokine TRAIL represents one of the most promising candidates for the apoptotic elimination of tumor cells, either alone or in combination therapies. However, its efficacy is often limited by intrinsic or acquired resistance of tumor cells to apoptosis. Programmed necrosis is an alternative, molecularly distinct mode of programmed cell death that is elicited by TRAIL under conditions when the classical apoptosis machinery fails or is actively inhibited. The potential of TRAIL-induced programmed necrosis in tumor therapy is, however, almost completely uncharacterized. We therefore investigated its impact on a panel of tumor cell lines of wide-ranging origin.
METHODS:
Cell death/viability was measured by flow cytometry/determination of intracellular ATP levels/crystal violet staining. Cell surface expression of TRAIL receptors was detected by flow cytometry, expression of proteins by Western blot. Ceramide levels were quantified by high-performance thin layer chromatography and densitometric analysis, clonogenic survival of cells was determined by crystal violet staining or by soft agarose cloning.
RESULTS:
TRAIL-induced programmed necrosis killed eight out of 14 tumor cell lines. Clonogenic survival was reduced in all sensitive and even one resistant cell lines tested. TRAIL synergized with chemotherapeutics in killing tumor cell lines by programmed necrosis, enhancing their effect in eight out of 10 tested tumor cell lines and in 41 out of 80 chemotherapeutic/TRAIL combinations. Susceptibility/resistance of the investigated tumor cell lines to programmed necrosis seems to primarily depend on expression of the pro-necrotic kinase RIPK3 rather than the related kinase RIPK1 or cell surface expression of TRAIL receptors. Furthermore, interference with production of the lipid ceramide protected all tested tumor cell lines.
CONCLUSIONS:
Our study provides evidence that TRAIL-induced programmed necrosis represents a feasible approach for the elimination of tumor cells, and that this treatment may represent a promising new option for the future development of combination therapies. Our data also suggest that RIPK3 expression may serve as a potential predictive marker for the sensitivity of tumor cells to programmed necrosis and extend the previously established role of ceramide as a key mediator of death receptor-induced programmed necrosis (and thus as a potential target for future therapies) also to the tumor cell lines examined here.

Neuron. 2014 Feb 4. pii: S0896-6273(14)00016-6. doi: 10.1016/j.neuron.2014.01.011. [Epub ahead of print]
Necroptosis Drives Motor Neuron Death in Models of Both Sporadic and Familial ALS.
Re DB1, Le Verche V1, Yu C1, Amoroso MW2, Politi KA1, Phani S1, Ikiz B1, Hoffmann L3, Koolen M4, Nagata T1, Papadimitriou D1, Nagy P1, Mitsumoto H5,Kariya S1, Wichterle H6, Henderson CE7, Przedborski S8.
· 1Center for Motor Neuron Biology and Disease, the Columbia Translational Neuroscience Initiative, and the Columbia Stem Cell Initiative, Columbia University, New York, NY 10032, USA; Department of Pathology and Cell Biology, Columbia University, New York, NY 10032, USA.
· 8Center for Motor Neuron Biology and Disease, the Columbia Translational Neuroscience Initiative, and the Columbia Stem Cell Initiative, Columbia University, New York, NY 10032, USA; Department of Pathology and Cell Biology, Columbia University, New York, NY 10032, USA; Department of Neurology, Columbia University, New York, NY 10032, USA. Electronic address: sp30@columbia.edu.
Abstract
Most cases of neurodegenerative diseases are sporadic, hindering the use of genetic mouse models to analyze disease mechanisms. Focusing on the motor neuron (MN) disease amyotrophic lateral sclerosis (ALS), we therefore devised a fully humanized coculture model composed of human adult primary sporadic ALS (sALS) astrocytes and human embryonic stem-cell-derived MNs. The model reproduces the cardinal features of human ALS: sALS astrocytes, but not those from control patients, trigger selective death of MNs. The mechanisms underlying this non-cell-autonomous toxicity were investigated in both astrocytes and MNs. Although causal in familial ALS (fALS), SOD1 does not contribute to the toxicity of sALS astrocytes. Death of MNs triggered by either sALS or fALS astrocytes occurs through necroptosis, a form of programmed necrosis involving receptor-interacting protein 1 and the mixed lineage kinase domain-like protein. The necroptotic pathway therefore constitutes a potential therapeutic target for this incurable disease.

N Engl J Med. 2014 Jan 30;370(5):455-65. doi: 10.1056/NEJMra1310050.
Necroptosis.
Linkermann A, Green DR.
Author information
· From the Division of Nephrology and Hypertension, Christian-Albrechts-University, Kiel, Germany (A.L.); and the Department of Immunology, St. Jude Children's Research Hospital, Memphis, TN (D.R.G.).

EMBO Rep. 2014 Feb 1;15(2):155-64. doi: 10.1002/embr.201337970. Epub 2014 Jan 27.
Ars Moriendi; the art of dying well - new insights into the molecular pathways of necroptotic cell death.
Murphy JM, Silke J.
Author information
· The Walter and Eliza Hall Institute of Medical Research, Parkville, Vic., Australia.
Abstract
When our time comes to die most people would probably opt for a quick, peaceful and painless exit. But the manner and timing are rarely under our direct control. Hence the Ars moriendi, literally, "The Art of Dying", two texts written in Latin around the 15th century that offered advice on how to die well according to the Christian ideals of the time. In contrast, for individual cells, the death process is frequently under their control and several signaling pathways that cause cell death, including apoptosis, pyroptosis and necroptosis, have been described. Furthermore the manner in which cells die can have good or bad consequences for the organism. In this review we will discuss how cells die via the necroptotic signaling pathway, with emphasis on recent structural work and place this work in a biological context by discussing relevant studies with knock-out animals.
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