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SPROUTY2 is a β-catenin and FOXO3a target gene indicative of poor prognosis in colon cancer.

Ordóñez-Morán P, Irmisch A, Barbáchano A, Chicote I, Tenbaum S, Landolfi S, Tabernero J, Huelsken J, Muñoz A, Pálmer HG.

Source

1] Instituto de Investigaciones Biomédicas 'Alberto Sols', Consejo Superior de Investigaciones Científicas-Universidad Autónoma de Madrid, Madrid, Spain [2] Swiss Institute for Experimental Cancer Research, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland.

Abstract

SPROUTY2 (SPRY2) is an intracellular regulator of receptor tyrosine kinase signaling involved in cell growth, differentiation and tumorigenesis. Here, we show that SPRY2 is a target gene of the Wnt/β-catenin pathway that is abnormally activated in more than 90% of colon carcinomas. In human colon cancer cells, SPRY2 expression is induced by β-catenin in co-operation with the transcription factor FOXO3a instead of lymphoid enhancer factor/T-cell factor proteins. We found binding of β-catenin to the SPRY2 promoter at FOXO3a response elements. In vivo, cells marked by nuclear β-catenin and FOXO3a express SPRY2 in proliferative epithelial tissues, such as intestinal mucosa and epidermis. Consistently, inducible β-catenin deletion in mice reduced Spry2 expression in the small intestine. Moreover, SPRY2 protein expression correlated with nuclear β-catenin and FOXO3a colocalization in human colon carcinomas. Importantly, the amount of SPRY2 protein correlated with shorter overall survival of colon cancer patients. Our data reveal SPRY2 as a novel Wnt/β-catenin and FOXO3a target gene indicative of poor prognosis in colon cancer.Oncogene advance online publication, 29 April 2013; doi:10.1038/onc.2013.140.

Cell Metab. 2013 Apr 23. pii: S1550-4131(13)00141-1. doi: 10.1016/j.cmet.2013.03.017. [Epub ahead of print]

WNT-LRP5 Signaling Induces Warburg Effect through mTORC2 Activation during Osteoblast Differentiation.

Esen E, Chen J, Karner CM, Okunade AL, Patterson BW, Long F.

Source

Department of Medicine, Washington University School of Medicine, Saint Louis, MO 63110, USA; Division of Biology and Biomedical Sciences, Washington University School of Medicine, Saint Louis, MO 63110, USA.

Abstract

WNT signaling controls many biological processes including cell differentiation in metazoans. However, how WNT reprograms cell identity is not well understood. We have investigated the potential role of cellular metabolism in WNT-induced osteoblast differentiation. WNT3A induces aerobic glycolysis known as Warburg effect by increasing the level of key glycolytic enzymes. The metabolic regulation requires LRP5 but not β-catenin and is mediated by mTORC2-AKT signaling downstream of RAC1. Suppressing WNT3A-induced metabolic enzymes impairs osteoblast differentiation in vitro. Deletion of Lrp5 in the mouse, which decreases postnatal bone mass, reduces mTORC2 activity and glycolytic enzymes in bone cells and lowers serum lactate levels. Conversely, mice expressing a mutant Lrp5 that causes high bone mass exhibit increased glycolysis in bone. Thus, WNT-LRP5 signaling promotes bone formation in part through direct reprogramming of glucose metabolism. Moreover, regulation of cellular metabolism may represent a general mechanism contributing to the wide-ranging functions of WNT proteins.
11.452  PLoS Biol. 2013 Apr;11(4):e1001536. doi: 10.1371/journal.pbio.1001536. Epub 2013 Apr 16.

A positive feedback loop involving gcm1 and fzd5 directs chorionic branching morphogenesis in the placenta.

Lu J, Zhang S, Nakano H, Simmons DG, Wang S, Kong S, Wang Q, Shen L, Tu Z, Wang W, Wang B, Wang H, Wang Y, van Es JH, Clevers H, Leone G, Cross JC, Wang H.

Source

State Key Laboratory of Reproductive Biology, Institute of Zoology, Chinese Academy of Sciences, Beijing, People's Republic of China ; Graduate School of the Chinese Academy of Sciences, Beijing, People's Republic of China.

Abstract

Chorioallantoic branching morphogenesis is a key milestone during placental development, creating the large surface area for nutrient and gas exchange, and is therefore critical for the success of term pregnancy. Several Wnt pathway molecules have been shown to regulate placental development. However, it remains largely unknown how Wnt-Frizzled (Fzd) signaling spatiotemporally interacts with other essential regulators, ensuring chorionic branching morphogenesis and angiogenesis during placental development. Employing global and trophoblast-specific Fzd5-null and Gcm1-deficient mouse models, combining trophoblast stem cell lines and tetraploid aggregation assay, we demonstrate here that an amplifying signaling loop between Gcm1 and Fzd5 is essential for normal initiation of branching in the chorionic plate. While Gcm1 upregulates Fzd5 specifically at sites where branching initiates in the basal chorion, this elevated Fzd5 expression via nuclear β-catenin signaling in turn maintains expression of Gcm1. Moreover, we show that Fzd5-mediated signaling induces the disassociation of cell junctions for branching initiation via downregulating ZO-1, claudin 4, and claudin 7 expressions in trophoblast cells at the base of the chorion. In addition, Fzd5-mediated signaling is also important for upregulation of Vegf expression in chorion trophoblast cells. Finally, we demonstrate that Fzd5-Gcm1 signaling cascade is operative during human trophoblast differentiation. These data indicate that Gcm1 and Fzd5 function in an evolutionary conserved positive feedback loop that regulates trophoblast differentiation and sites of chorionic branching morphogenesis.

8.040 Curr Opin Genet Dev. 2013 Apr 19. pii: S0959-437X(13)00036-1. doi: 10.1016/j.gde.2013.03.001. 

Wnt signalling in mouse gastrulation and anterior development: new players in the pathway and signal output.

Arkell RM, Fossat N, Tam PP.

Source

Early Mammalian Development Laboratory, Research School of Biology, College of Medicine, Biology and Environment, Australian National University, Canberra, ACT, Australia. Electronic address: ruth.arkell@anu.edu.au.

Abstract

Embryonic development and adult homeostasis are dependent upon the coordinated action of signal transduction pathways such as the Wnt signalling pathway which is used iteratively during these processes. In the early post-implantation mouse embryo, Wnt/β-catenin signalling activity plays a critical role in the formation of the primitive streak, progression of gastrulation and tissue patterning in the anterior-posterior axis. The net output of the signalling pathway is influenced by the delivery and post-translational modification of the ligands, the counteracting activities of the activating components and the negative modulators, and the molecular interaction of β-catenin, TCF and other factors regulating the transcription of downstream target genes.

12.481  Trends Cell Biol. 2013 Apr 19. pii: S0962-8924(13)00051-2. doi: 10.1016/j.tcb.2013.03.007.
Crossroads of Wnt and Hippo in epithelial tissues.

Bernascone I, Martin-Belmonte F.

Source

Centro de Biología Molecular Severo Ochoa (CSIC-UAM), C/Nicolás Cabrera 1, Madrid 28049, Spain.

Abstract

Epithelial tissues undergo constant growth and differentiation during embryonic development and to replace damaged tissue in adult organs. These processes are governed by different signaling pathways that ultimately control the expression of genes associated with cell proliferation, patterning, and death. One essential pathway is Wnt, which controls tubulogenesis in several epithelial organs. Recently, Wnt has been closely linked to other signaling pathways, such as Hippo, that orchestrate proliferation and apoptosis to control organ size. There is evidence that epithelial cell junctions may sequester the transcription factors that act downstream of these signaling pathways, which would represent an important aspect of their functional regulation and their influence on cell behavior. Here, we review the transcriptional control exerted by the Wnt and Hippo signaling pathways during epithelial growth, patterning, and differentiation and recent advances in understanding of the regulation and crosstalk of these pathways in epithelial tissues.

J Cell Sci. 2013 Apr 23. [Epub ahead of print]

Wnt/β-catenin pathway represses let-7 microRNAs expression via transactivation of Lin28 to augment breast cancer stem cell expansion.

Cai WY, Wei TZ, Luo QC, Wu QW, Liu QF, Yang M, Ye GD, Wu JF, Chen YY, Sun GB, Liu YJ, Zhao WX, Zhang ZM, Li BA.

Abstract

Wnt signaling through β-catenin and the lymphoid-enhancing factor 1/T-cell factor (LEF1/TCF) family of transcription factors maintains stem cell properties in both normal and malignant tissues; however, the underlying molecular pathway involved in this process has not been completely defined. Using a microRNA microarray screening assay, we identified the let-7 miRNAs as downstream targets of Wnt/β-catenin pathway. Expression studies indicated that Wnt/β-catenin pathway suppresses mature let-7 miRNAs but not the primary transcripts, which suggests a posttranscriptional regulation of repression. Furthermore, we identified Lin28, a negative let-7 biogenesis regulator, as a novel direct downstream target of Wnt/β-catenin pathway. Loss of function of Lin28 impairs the Wnt/β-catenin pathway-mediated let-7 inhibition and breast cancer stem cell expansion; enforced expression of let-7 blocks the Wnt/β-catenin pathway-stimulated breast cancer stem cell phenotype. Finally, we demonstrated that Wnt/β-catenin pathway induces Lin28 upregulation and let-7 downregulation in both cancer samples and mouse tumour models. Moreover, the delivery of a modified lin28 siRNA or a let-7a agomir into the premalignant mammary tissues of MMTV-wnt-1 mice resulted in a complete rescue of the stem cell phenotype driven by Wnt/β-catenin pathway. These findings highlight a pivotal role for Lin28/let-7 in Wnt/β-catenin pathway mediated cellular phenotypes. Thus, Wnt/β-catenin pathway, Lin28, and let-7 miRNAs, three of the most crucial stem cell regulators, connect in one signal cascade.

Mol Cell Biochem. 2013 Apr 29. [Epub ahead of print]

Spironolactone inhibits apoptosis in rat mesangial cells under hyperglycaemic conditions via the Wnt signalling pathway.

Zhu D, Yu H, He H, Ding J, Tang J, Cao D, Hao L.

Source

Department of Nephrology, The First Affiliated Hospital of Harbin Medical University, Heilongjiang, 150001, China.

13:99  BMC Genet. 2013 Apr 23;14(1):28. [Epub ahead of print]

Carriers of a novel frame-shift insertion in WNT16a possess elevated pancreatic expression of TCF7L2.

Howard EW, Been LF, Lerner M, Brackett D, Lightfoot S, Bullen EC, Sanghera DK.

Mol Hum Reprod. 2013 Apr 25. [Epub ahead of print]

Uterine glands: development, function and experimental model systems.

Cooke PS, Spencer TE, Bartol FF, Hayashi K.

Source

Department of Physiological Sciences, University of Florida, Gainesville, FL.

5.23 Mol Cancer Ther. 2013 Apr 25. [Epub ahead of print]

Identification and characterization of a small molecule inhibitor of Wnt signaling in glioblastoma cells.

De Robertis A, Valensin S, Rossi M, Tunici P, Verani M, De Rosa A, Giordano C, Varrone M, Nencini A, Pratelli C, Benicchi T, Bakker A, Hill J, Sangthongpitag K, Pendharkar V, Boping L, Fui Mee N, Siew Wen T, Shi Jing T, Cheong SM, He X, Caricasole A, Salerno M.

5.702 Carcinogenesis. 2013 Apr 24. [Epub ahead of print]

Colitis-Accelerated Colorectal Cancer and Metabolic Dysregulation in a Mouse Model.

Gao Y, Li X, Yang M, Zhao Q, Liu X, Wang G, Lu X, Wu Q, Wu J, Yang Y, Yang Y, Zhang Y.

Source

Department of Gastrointestinal Medical Oncology, The Affiliated Tumor Hospital of Harbin Medical University, Harbin, Heilongjiang, China.

Abstract

The connection between inflammation and colorectal cancer (CRC) has been well recognized, and numerous related molecular mechanisms have been uncovered. To gain further insight, we used BALB/c mice treated with azoxymethane (AOM) and dextran sulfate sodium salt (DSS) to establish a colitis-associated CRC model recapitulating tubulovillous adenoma with high-grade dysplasia at week 14. We evaluated the mice in four groups: a control group fed a standard diet; a group given DSS, in which we observed no tumor or dysplasia; a group given AOM, in which we observed few dysplastic foci despite repeated administrations of the carcinogen; and a group given both AOM and DSS, in which our observations agreed with those of other studies that found accelerated colorectal carcinogenesis following DSS-induced colitis. We examined the mRNA and miRNA expression profiles of the four groups. In colitis-associated CRC, we observed the dysregulation of many pathways, including the upregulation of Wnt signaling and colorectal cancer pathways and the downregulation of apoptosis. Also, most differentially expressed genes were significantly enriched in metabolic rather than immune/inflammation pathways/processes. Additionally, we demonstrated that the expression of several important miRNAs involved in both the inflammatory response and metabolism was dramatically altered during colitis-associated CRC. Gene network analysis and gene profile analysis confirmed a close relationship between metabolic and inflammatory genes in colitis-associated CRC. Thus, our study may provide a framework for identifying metabolic genes as targets of novel molecular-based therapies against CRC.

J Biol Chem. 2013 Apr 19. [Epub ahead of print]

TCF4 is a pro-catabolic and apoptotic factor in human articular chondrocytes by potentiating NF-κB signaling.

Ma B, Zhong L, van Blitterswijk CA, Post JN, Karperien M.

Source University of Twente, Netherlands.

Abstract

TCF/LEF transcription factors are downstream mediators of Wnt/β-catenin signaling which has been implicated in the development and progression of osteoarthritis (OA). This study aimed to investigate the role of TCF/LEF transcription factors in human articular chondrocytes. Primary human osteoarthritic cartilage predominantly expressed TCF4 and to a lesser extent, LEF1 and TCF3 mRNA. Overexpression of TCF4, but not of TCF3 or LEF1, induced MMP-1, -3, and -13 expression and generic MMP activity in human chondrocytes This was due to potentiating NF-κB signaling by a protein-protein interaction between TCF4 and NF-κB p65 activating established NF-κB target genes such as MMPs and IL6. LEF1 competed with TCF4 for binding to NF-κB p65. IκB-α was able to counteract the effect of TCF4 on NF-κB target gene expression. Finally we showed that TCF4 mRNA expression was elevated in OA cartilage compared to healthy cartilage and induced chondrocyte apoptosis at least partly through activating caspase 3/7. Our findings suggest that increased TCF4 expression may contribute to cartilage degeneration in OA by augmenting NF-κB signaling.

Acetylation of Human TCF4 (TCF7L2) Proteins Attenuates Inhibition by the HBP1 Repressor and Induces a Conformational Change in the TCF4::DNA Complex.
Elfert S, Weise A, Bruser K, Biniossek ML, Jägle S, Senghaas N, Hecht A.

PLoS One. 2013 Apr 15;8(4):e61867. doi: 10.1371/journal.pone.0061867. Print 2013.

Knockdown of FRAT1 Expression by RNA Interference Inhibits Human Glioblastoma Cell Growth, Migration and Invasion.
Guo G, Kuai D, Cai S, Xue N, Liu Y, Hao J, Fan Y, Jin J, Mao X, Liu B, Zhong C, Zhang X, Yue Y, Liu X, Ma N, Guo Y.

PLoS One. 2013 Apr 17;8(4):e61206. doi: 10.1371/journal.pone.0061206. Print 2013.

J Cell Sci. 2013 Apr 23. [Epub ahead of print]

Apicobasal secretion of Wnt11 and Wnt3a in polarized epithelial cells is regulated by distinct mechanisms.

Yamamoto H, Awada C, Hanaki H, Sakane H, Tsujimoto I, Takahashi Y, Takao T, Kikuchi A.

Stem Cell Rev. 2013 Apr 19. [Epub ahead of print]

Wnt Signaling Behaves as a "Master Regulator" in the Osteogenic and Adipogenic Commitment of Human Amniotic Fluid Mesenchymal Stem Cells.

D'Alimonte I, Lannutti A, Pipino C, Di Tomo P, Pierdomenico L, Cianci E, Antonucci I, Marchisio M, Romano M, Stuppia L, Caciagli F, Pandolfi A, Ciccarelli R.

Department of Experimental and Clinical Sciences, University "G. D'Annunzio" of Chieti-Pescara, Chieti, Italy.

A Novel Monoclonal Antibody to Secreted Frizzled-Related Protein 2 Inhibits Tumor Growth.
Fontenot E, Rossi E, Mumper R, Snyder S, Siamakpour-Reihani S, Ma P, Hilliard E, Bone B, Ketelsen D, Santos C, Patterson C, Klauber-Demore N.

Mol Cancer Ther. 2013 Apr 19.
MS
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FOXO flips the longevity SWItch
Ashley E. Webb & Anne Brunet

doi:10.1038/ncb2749
FOXO transcription factors promote longevity from worms to mammals, but the mechanisms by which FOXO extends lifespan have remained elusive. In the nematode Caenorhabditiselegans, FOXO is now shown to recruit the nucleosome remodelling complex SWI/SNF to its target genes, which is essential for FOXO to elicit stress resistance and longevity.



A nexus for receptor recycling 

Suzanne R. Pfeffer

doi:10.1038/ncb2751
Sorting nexin proteins (SNXs) and the cargo-selective retromer complex play key roles in receptor recycling from endosomes to the cell surface. A global proteomics analysis reveals a collection of cell surface proteins that rely on SNX27 and the retromer complex for their cell surface localization at steady state.

Nature Cell Biology | Article 
FBXL2- and PTPL1-mediated degradation of p110-free p85β regulatory subunit controls the PI(3)K signalling cascade

Shafi Kuchay,1, 2
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F-box proteins are the substrate-recognition subunits of SCF (Skp1/Cul1/F-box protein) ubiquitin ligase complexes. Purification of the F-box protein FBXL2 identified the PI(3)K regulatory subunit p85β and tyrosine phosphatase PTPL1 as interacting proteins. FBXL2 interacts with the pool of p85β that is free of p110 PI(3)K catalytic subunits and targets this pool for ubiquitylation and subsequent proteasomal degradation. FBXL2-mediated degradation of p85β is dependent on the integrity of its CaaX motif. Whereas most SCF substrates require phosphorylation to interact with their F-box proteins, phosphorylation of p85β on Tyr 655, which is adjacent to the degron, inhibits p85β binding to FBXL2. Dephosphorylation of phospho-Tyr-655 by PTPL1 stimulates p85β binding to and degradation through FBXL2. Finally, defects in the FBXL2-mediated degradation of p85β inhibit the binding of p110 subunits to IRS1, attenuate the PI(3)K signalling cascade and promote autophagy. We propose that FBXL2 and PTPL1 suppress p85β levels, preventing the inhibition of PI(3)K by an excess of free p85 that could compete with p85–p110 heterodimers for IRS1.
Nature Cell Biology | Article 
ER-stress-induced transcriptional regulation increases protein synthesis leading to cell death

Jaeseok Han,1, 2, 8
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Protein misfolding in the endoplasmic reticulum (ER) leads to cell death through PERK-mediated phosphorylation of eIF2α, although the mechanism is not understood. ChIP-seq and mRNA-seq of activating transcription factor 4 (ATF4) and C/EBP homologous protein (CHOP), key transcription factors downstream of p-eIF2α, demonstrated that they interact to directly induce genes encoding protein synthesis and the unfolded protein response, but not apoptosis. Forced expression of ATF4 and CHOP increased protein synthesis and caused ATP depletion, oxidative stress and cell death. The increased protein synthesis and oxidative stress were necessary signals for cell death. We show that eIF2α-phosphorylation-attenuated protein synthesis, and not Atf4 mRNA translation, promotes cell survival. These results show that transcriptional induction through ATF4 and CHOP increases protein synthesis leading to oxidative stress and cell death. The findings suggest that limiting protein synthesis will be therapeutic for diseases caused by protein misfolding in the ER.

Nature Cell Biology | Letter 
The Cdk1–APC/C cell cycle oscillator circuit functions as a time-delayed, ultrasensitive switch

Qiong Yang

HYPERLINK "http://www.nature.com/ncb/journal/v15/n5/full/ncb2737.html" \l "a1"1&James E. Ferrell Jr

HYPERLINK "http://www.nature.com/ncb/journal/v15/n5/full/ncb2737.html" \l "a1"1, 2
complexity and variety of biological oscillators, their core design invariably includes an essential negative feedback loop. In the Xenopuslaevis embryonic cell cycle oscillator, this loop consists of the kinase cyclin B–Cdk1 and the ubiquitin ligase APC/CCdc20; active Cdk1 activates APC/CCdc20, which then brings about cyclin B degradation and inactivates Cdk1. Here we ask how this negative feedback loop functions quantitatively, with the aim of understanding what mechanisms keep the Cdk1–APC/CCdc20 system from settling into a stable steady state with intermediate levels of Cdk1 and APC/CCdc20 activity. We found that the system operates as a time-delayed, digital switch, with a time lag of ∼ 15 min between Cdk1 and APC/CCdc20 activation and a tremendously high degree of ultrasensitivity (nH≈17). Computational modelling shows how these attributes contribute to the generation of robust, clock-like oscillations. Principles uncovered here may also apply to other activator–repressor oscillators and help in designing robust synthetic clocks.

Nature Cell Biology | Letter 
Role of Cdc48/p97 as a SUMO-targeted segregase curbing Rad51–Rad52 interaction

Steven Bergink,1, 3
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Cdc48 (also known as p97), a conserved chaperone-like ATPase, plays a strategic role in the ubiquitin system1, 2, 3. Empowered by ATP-driven conformational changes 4, Cdc48 acts as a segregase by dislodging ubiquitylated proteins from their environment1, 2, 5. Ufd1, a known co-factor of Cdc48, also binds SUMO (ref. 6), but whether SUMOylated proteins are subject to the segregase activity of Cdc48 as well and what these substrates are remains unknown. Here we show that Cdc48 with its co-factor Ufd1 is SUMO-targeted to proteins involved in DNA double-strand break repair. Cdc48 associates with SUMOylated Rad52, a factor that assembles the Rad51 recombinase on chromatin. By acting on the Rad52–Rad51 complex, Cdc48 curbs their physical interaction and displaces the proteins from DNA. Genetically interfering with SUMO-targeting or segregase activity leads to an increase in spontaneous recombination rates, accompanied by aberrant in vivo Rad51 foci formation in yeast and mammalian cells. Our data thus suggest that SUMO-targeted Cdc48 restricts the recombinase Rad51 by counterbalancing the activity of Rad52. We propose that Cdc48, through its ability to associate with co-factors that have affinities for ubiquitin and SUMO, connects the two modification pathways for protein degradation or other regulatory purposes.

SJ
Int J Biochem Mol Biol. 2013 Mar 31;4(1):1-26. Print 2013.

Relationship between the proteasomal system and autophagy.

Lilienbaum A.

Source

Laboratory of Stress and Pathologies of the Cytoskeleton, Unit of Functional and Adaptive Biology (BFA) affiliated with CNRS (EAC4413), University Paris Diderot-Paris 7 75250 Paris Cedex 13, France.

Abstract

TWO MAJOR PATHWAYS DEGRADE MOST CELLULAR PROTEINS IN EUKARYOTIC CELLS: the ubiquitin-proteasome system (UPS), which usually degrades the majority of proteins, and autophagy, primarily responsible for the degradation of most long-lived or aggregated proteins and cellular organelles. Disruption of these processes can contribute to pathology of a variety of diseases. Further, both pathways are critical for the maintenance of several aspects of cellular homeostasis, but, until recently, were thought to be largely distinct. Recent advances in this field, however, now strongly suggest that their activities are carefully orchestrated through several interfacing elements that are presented and discussed in this review.

KJ
Ann Pharmacother.2013 Apr 30. [Epub ahead of print]

Rivoglitazone: A New Thiazolidinedione for the Treatment of Type 2 Diabetes Mellitus (June).

Koffarnus RL, Wargo KA, Phillippe HM.

Source

< Auburn University, Auburn, AL.

Abstract

OBJECTIVE:To review the pharmacology, pharmacokinetics, efficacy, and safety of the thiazolidinedione rivoglitazone, a peroxisomeproliferator-activated receptor-γ (PPAR-γ) agonist, to determine its potential role in the treatment of type 2 diabetes mellitus.DATA SOURCES:A MEDLINE search (1966-February 2013) was conducted for English-language studies in humans, using the terms rivoglitazone and CS011. Abstracts presented at the American Diabetes Association and European Association for the Study of Diabetes annual meetings from 2007 to 2012 were also evaluated for relevant data.STUDY SELECTION AND DATA EXTRACTION:Articles pertinent to the pharmacology, pharmacokinetics, efficacy, and safety of rivoglitazone were reviewed.DATASYNTHESIS:Rivoglitazone has been shown, through small clinical studies, to decrease hemoglobin A1c (A1C) by 0.11-1.1% when compared with placebo and may provide greater A1C reduction than pioglitazone. Rivoglitazone reduces hyperglycemia, hyperinsulinemia, and hypertriglyceridemia by acting as an agonist of PPAR-γ. Rivoglitazone is the most potent PPAR-γ agonist; the initial recommended dose is 1 mg daily, with adjustment as needed to a maximum dose of 2 mg daily. Additionally, rivoglitazone has a longer half-life than other PPAR-γ agonists. Similar to those of the other PPAR-γ agonists, rivoglitazone's adverse effects include peripheral edema and weight gain.CONCLUSIONS:Rivoglitazone is the fourth agent in the thiazolidinedione class of antidiabetes drugs. Although rivoglitazone appears to be more potent in its ability to lower A1C levels compared with other thiazolidinediones, further studies of longer duration are needed to fully assess the risks associated with this drug. Until these can be completed, we cannot recommend rivoglitazone over currently approved drugs in this class.

Biochem J. 2013 Apr 30. [Epub ahead of print]

Lipin1 regulates PPARγ transcriptional activity.

Kim HE, Bae E, Jeong DY, Kim MJ, Jin WJ, Park SW, Han GS, Carman GM, Koh E, Kim KS.

Abstract

Peroxisomeproliferator-activated receptor-γ (PPARγ) is a master transcription factor involved in adipogenesis through regulating adipocyte-specific gene expression. Recently, lipin1 is known to act as a key factor for the adipocyte maturation and maintenance with modulating C/EBPα and PPARγ network. However, the precise mechanism by which lipin1 affects transcriptional activity of PPARγ is largely unknown. The present study revealed that lipin1 activates PPARγ by releasing corepressors, nuclear receptor corepressor 1 (NcoR1) and silencing mediator of retinoid and thyroid hormone receptors (SMRT), from PPARγ in the absence of ligand, rosiglitazone. Also, we identified a novel lipin1 transcriptional activation domain (TAD), between residues 217 to 399, which is critical for the activation of PPARγ but not PPARα. Furthermore, this TAD is unique to lipin1 since this region does not show any homology with other lipin isoforms; lipin2 and lipin3. Activity of the lipin1 TAD is enhanced by p300 and SRC-1, but not by PCAF and PGC-1α. The physical interaction between lipin1 and PPARγ occurs at the lipin1 C-terminal region from residues 825 to 926, where the VXXLL motif at residue 885 is critical for binding with and the activation of PPARγ. The action of lipin1 as a coactivator of PPARγ enhanced the adipocyte differentiation, where TAD and VXXLL motif played the critical role but the catalytic activity of lipin1 was not directly involved. Collectively, these data suggest that lipin1 functions as a key regulator of PPARγ activity through its ability to release corepressors and recruit coactivators via a different mechanism compared with PPARα activation.

CardiovascToxicol. 2013 May 1.

Cardiac PeroxisomeProliferator-Activated Receptor-γ Expression is Modulated by Oxidative Stress in Acutely Infrasound-Exposed Cardiomyocytes.
Pei Z, Meng R, Zhuang Z, Zhao Y, Liu F, Zhu MZ, Li R.

Ann Pharmacother. 2013 Apr 30.

Rivoglitazone: A New Thiazolidinedione for the Treatment of Type 2 Diabetes Mellitus (June).
Koffarnus RL, Wargo KA, Phillippe HM.

Curr Drug Targets.2013 Apr 27.

Targeting PPAR isoforms following CNS Injury.
Yonutas HM, Sullivan PG.

Lipin1 regulates PPARγ transcriptional activity.
Kim HE, Bae E, Jeong DY, Kim MJ, Jin WJ, Park SW, Han GS, Carman GM, Koh E, Kim KS.

Biochem J. 2013 Apr 30.
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Biochemistry: Oxidation controls the DUB step

· Michael J. Clague

HYPERLINK "http://www.nature.com/nature/journal/v497/n7447/full/497049a.html" \l "a1"1Journal name: 
Reversible oxidation of amino-acid residues can directly regulate the activity of cellular enzymes. This principle has now been extended to deubiquitinating enzymes, with implications for cell signalling and protein turnover.

The oxidation of proteins is widely viewed as a signature of irreversible damage, resulting from ageing or chronic conditions1, and cellular-degradation pathways operate to remove such proteins. However, some cysteine amino-acid residues can be reversibly oxidized to alter a protein's activity in response to prevailing conditions, in a manner akin to protein regulation by phosphorylation. Writing in Nature Communications, Kulathuet al.2 and Lee et al.3 show that cysteine oxidation occurs at the active site of deubiquitinases — a large family of enzymes that remove ubiquitin groups from proteins.
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Figure 1: Redox regulation of deubiquitinating enzymes (DUBS).
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The active site of many DUBs contains a cysteine amino-acid residue. Deprotonation of this Shanghai, Taiwan
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Articles

Top
· Integrated genomic characterization of endometrial carcinomaOpen

· The Cancer Genome Atlas Research Network
An integrative genomic analysis of several hundred endometrial carcinomas shows that a minority of tumour samples carry copy number alterations or TP53 mutations and many contain key cancer-related gene mutations, such as those involved in canonical pathways and chromatin remodelling; a reclassification of endometrial tumours into four distinct types is proposed, which may have an effect on patient treatment regimes.

· Hippocampal place-cell sequences depict future paths to remembered goals
· Brad E. Pfeiffer&
· David J. Foster

It is known that compressed sequences of hippocampal place cells can ‘replay’ previous navigational trajectories in linearly constrained mazes; here, rat place-cell sequences representing two-dimensional spatial trajectories were observed before navigational decisions, and predicted the immediate navigational path.

See also 

· News & Views by Schmidt & Redish
· Structures of the human and Drosophila 80S ribosome
· Andreas M. Anger, 
· Jean-Paul Armache, 
· Otto Berninghausen, 
· Michael Habeck, 
· Marion Subklewe, 
· Daniel N. Wilson&
· Roland Beckmann 

· + et al.
High-resolution cryo-EM density maps are used to present the structures of Drosophila and human 80S ribosomes in complex with eEF2, E-site transfer RNA and Stm1-like proteins, and reveal the presence of two additional structural layers in the ribosomes of metazoan eukaryotes.

Letters

Top
· Heralded entanglement between solid-state qubits separated by three metres
· H. Bernien, 
· B. Hensen, 
· W. Pfaff, 
· G. Koolstra, 
· M. S. Blok, 
· L. Robledo, 
· T. H. Taminiau, 
· M. Markham, 
· D. J. Twitchen, 
· L. Childress&
· R. Hanson 

· + et al.
Entanglement of two electron spin qubits in diamond with a spatial separation of three metres is reported; such entanglement can be combined with recently achieved initialization, readout and entanglement operations on local long-lived nuclear spin registers, and paves the way for deterministic long-distance teleportation, quantum repeaters and extended quantum networks.

· Optical addressing of an individual erbium ion in silicon
· Chunming Yin, 
· Milos Rancic, 
· Gabriele G. de Boo, 
· Nikolas Stavrias, 
· Jeffrey C. McCallum, 
· Matthew J. Sellars&
· Sven Rogge 

· + et al.
A hybrid approach to detecting individual defect spins in solids, whereby an optically induced spin change is detected electronically, offers the high fidelities required for quantum information processing devices.

See also 

· News & Views by Weis & Schenkel
· Digital cameras with designs inspired by the arthropod eye
· Young Min Song, 
· YizhuXie, 
· Viktor Malyarchuk, 
· Jianliang Xiao, 
· Inhwa Jung, 
· Ki-Joong Choi, 
· Zhuangjian Liu, 
· Hyunsung Park, 
· Chaofeng Lu, 
· Rak-Hwan Kim, 
· Rui Li, 
· Kenneth B. Crozier, 
· Yonggang Huang&
· John A. Rogers 

· + et al.
Digital cameras with layouts inspired by the compound, hemispherical designs of arthropod eyes have been built by combining elastomeric optical elements with deformable arrays of thin silicon photodetectors.

See also 

· News & Views by Borst & Plett
· Long-term sedimentary recycling of rare sulphur isotope anomalies
· Christopher T. Reinhard, 
· Noah J. Planavsky&
· Timothy W. Lyons

The disappearance of non-mass-dependent sulphur isotope anomalies from the rock record is thought to indicate the increase in atmospheric oxygen concentration from its initial, persistently low level; however, as a result of long-term surface recycling these anomalies may in fact survive in the sedimentary record for as long as 100 million years after an increase in atmospheric oxygen.

· Linking the evolution of body shape and locomotor biomechanics in bird-line archosaurs
· Vivian Allen, 
· Karl T. Bates, 
· Zhiheng Li&
· John R. Hutchinson

Estimations of body shape and three-dimensional digital reconstructions of representative archosaurs along the ancestral bird line support hypotheses of a gradual, stepwise acquisition of more-crouched limb postures across much of theropod evolution but indicate that an accelerated change, rather than a discrete transition from more-upright postures, occurred within the clade Maniraptora (birds and their closest relatives, such as deinonychosaurs).

· Non-invasive analysis of acquired resistance to cancer therapy by sequencing of plasma DNA
· MuhammedMurtaza, 
· Sarah-Jane Dawson, 
· Dana W. Y. Tsui, 
· Davina Gale, 
· Tim Forshew, 
· Anna M. Piskorz, 
· Christine Parkinson, 
· Suet-Feung Chin, 
· Zoya Kingsbury, 
· Alvin S. C. Wong, 
· Francesco Marass, 
· Sean Humphray, 
· James Hadfield, 
· David Bentley, 
· Tan Min Chin, 
· James D. Brenton, 
· Carlos Caldas&
· Nitzan Rosenfeld 

· + et al.
A proof of principle study shows that by exome sequencing of cell-free circulating DNA from cancer patient plasma samples, the genomic evolution of metastatic cancers and the acquisition of resistance in response to therapy can be tracked over time.

· Random convergence of olfactory inputs in the Drosophila mushroom body
· Sophie J. C. Caron, 
· Vanessa Ruta, 
· L. F. Abbott&
· Richard Axel

In Drosophila, olfactory sensory neurons project to spatially invariant loci (glomeruli) and stereotyped circuitry is maintained in projections to a brain centre thought to mediate innate behaviours; here it is shown that neurons of the mushroom body, a centre that translates olfactory information into learned behaviours, integrate input from an apparently random combination of glomeruli, which could allow the fly to contextualize novel sensory experiences.

· Tension sensing by Aurora B kinase is independent of survivin-based centromere localization
· Christopher S. Campbell&
· Arshad Desai

The current model to explain accurate chromosome segregation after DNA replication holds that kinetochore–microtubule attachments exert tension across the centromere and are stabilized by spatial separation from inner centromere-localized Aurora B; here an alternative model is presented, wherein active Aurora B produced by clustering is sufficient to ensure biorientation through a mechanism that is intrinsic to the kinetochore.

· Modulation of TET2 expression and 5-methylcytosine oxidation by the CXXC domain protein IDAX
· MyunggonKo, 
· Jungeun An, 
· Hozefa S. Bandukwala, 
· Lukas Chavez, 
· TarmoÄijö, 
· William A. Pastor, 
· Matthew F. Segal, 
· Huiming Li, 
· Kian Peng Koh, 
· Harri Lähdesmäki, 
· Patrick G. Hogan, 
· L. Aravind&
· Anjana Rao 

· + et al.
The CXXC domains of TET2 (encoded by the distinct gene IDAX) and TET3 are found to have previously unknown roles in the regulation of TET proteins through the activation of caspases and subsequent reduction in TET catalytic activity; this regulation is dependent on DNA binding through the CXXC domain.

· Extensive transcriptional heterogeneity revealed by isoform profiling
· VicentPelechano, 
· Wu Wei&
· Lars M. Steinmetz

Variation among RNA transcript isoforms can be generated from alternative start and polyadenylation sites, and results in RNAs and proteins with different properties being generated from the same genomic sequence; here a new method termed transcript isoform sequencing is described in yeast, and the method allows a fuller exploration of transcriptome diversity across the compact yeast genome.

See also 

· News & Views by Pugh 
· The catalytic mechanism for aerobic formation of methane by bacteria
· Siddhesh S. Kamat, 
· Howard J. Williams, 
· Lawrence J. Dangott, 
· MrinmoyChakrabarti&
· Frank M. Raushel

A mechanism is proposed for the formation of methane by bacteria, through the cleavage of a highly unreactive carbon–phosphorus bond in methyl phosphonate by PhnJ in the bacterial C–P lyase complex.

· Structure of active β-arrestin-1 bound to a G-protein-coupled receptor phosphopeptide
· Arun K. Shukla, 
· AashishManglik, 
· Andrew C. Kruse, 
· Kunhong Xiao, 
· Rosana I. Reis, 
· Wei-Chou Tseng, 
· Dean P. Staus, 
· Daniel Hilger, 
· Serdar Uysal, 
· Li-Yin Huang, 
· Marcin Paduch, 
· Prachi Tripathi-Shukla, 
· Akiko Koide, 
· Shohei Koide, 
· William I. Weis, 
· Anthony A. Kossiakoff, 
· Brian K. Kobilka&
· Robert J. Lefkowitz 

· + et al.
The crystal structure of β-arrestin-1 in complex with a fully phosphorylated 29-amino-acid carboxy-terminal peptide derived from the V2 vasopressin receptor is reported; the structure of the complex shows striking conformational differences in β-arrestin-1 when compared with its inactive conformation.

See also 

· News & Views by Borshchevskiy & Büldt
· Crystal structure of pre-activated arrestin p44
· Yong Ju Kim, 
· Klaus Peter Hofmann, 
· Oliver P. Ernst, 
· Patrick Scheerer, 
· Hui-WoogChoe&
· Martha E. Sommer 

· + et al.
The crystal structure of arrestin-1 is reported, in which the activation step is mimicked by C-tail truncation; the structure of this pre-activated arrestin is markedly different from the basal state and gives an insight into the activation mechanism.

See also 

· News & Views by Borshchevskiy & Büldt
ARAM
Cancer Cell.2013 Apr 23.pii: S1535-6108(13)00127-X. doi: 10.1016/j.ccr.2013.03.013. [Epub ahead of print]

Restoring p53 Function in Human Melanoma Cells by Inhibiting MDM2 and Cyclin B1/CDK1-Phosphorylated Nuclear iASPP.

Lu M, Breyssens H, Salter V, Zhong S, Hu Y, Baer C, Ratnayaka I, Sullivan A, Brown NR, Endicott J, Knapp S, Kessler BM, Middleton MR, Siebold C, Jones EY, Sviderskaya EV, Cebon J, John T, Caballero OL, Goding CR, Lu X.

Source

Ludwig Institute for Cancer Research, University of Oxford, Oxford OX3 7DQ, UK.

Abstract

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.

Cell Death Dis. 2013 Apr 25;4:e610. doi: 10.1038/cddis.2013.127.

Runt-related transcription factor 2 (RUNX2) inhibits p53-dependent apoptosis through the collaboration with HDAC6 in response to DNA damage.

Ozaki T, Wu D, Sugimoto H, Nagase H, Nakagawara A.

Source

Laboratory of DNA Damage Signaling, Chiba Cancer Center Research Institute, Chiba, Japan.

Abstract

Runt-related transcription factor 2 (RUNX2) is the best known as an essential protein for osteoblast differentiation. In this study, we have found for the first time that RUNX2 acts as a negative regulator for p53 in response to DNA damage. On DNA damage mediated by adriamycin (ADR) exposure, p53 as well as RUNX2 was induced at protein and mRNA level in human osteosarcoma-derived U2OS cells in association with a significant upregulation of various p53-target genes. Indirect immunostaining and co-immunoprecipitation experiments demonstrated that RUNX2 colocalizes with p53 in cell nucleus and forms a complex with p53 following ADR treatment. Chromatin immunoprecipitation assays revealed that RUNX2/p53 complex is efficiently recruited onto p53-target promoters in response to ADR, suggesting that RUNX2 might be involved in the regulation of transcriptional activation mediated by p53. Indeed, forced expression of RUNX2 resulted in a remarkable downregulation of p53-target genes. Consistent with these observations, knockdown of RUNX2 enhanced ADR-mediated apoptosis and also elevated p53-target gene expression in response to ADR. On the other hand, depletion of RUNX2 in p53-deficient human lung carcinoma-derived H1299 cells had an undetectable effect on p53-target gene expression regardless of ADR treatment, indicating that RUNX2-mediated downregulation of p53-target genes is dependent on p53. Furthermore, RUNX2/p53 complex included histone deacetylase 6 (HDAC6) and HDAC6 was also recruited onto p53-target promoters following ADR exposure. Of note, HDAC6-specific chemical inhibitor tubacin treatment enhanced ADR-mediated upregulation of p53-target gene expression, indicating that deacetylase activity of HDAC6 is required for RUNX2-mediated downregulation of p53-target gene. Taken together, our present findings strongly suggest that RUNX2 inhibits DNA damage-induced transcriptional as well as pro-apoptotic activity of p53 through the functional collaboration with HDAC6 and therefore might be an attractive therapeutic target for cancer treatment.

