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Negative Regulation of the Acetyltransferase TIP60-p53 Interplay by UHRF1 (ubiquitin-like with PHD and RING finger domains 1).

Dai C, Shi D, Gu W.

Source

Columbia University, United States;

Abstract

Numerous studies indicate the importance of acetylation in p53-mediated stress responses upon DNA damage. We and others previously showed that TIP60 (Tat-interacting protein of 60kD)-mediated acetylation of p53 at K120 is crucial for p53-dependent apoptotic responses. Nevertheless, it remains unclear how TIP60-mediated effects on p53 are dynamically regulated in vivo. Here, we report that UHRF1 (ubiquitin-like with PHD and RING finger domains 1) interacts with TIP60 both in vitro and in vivo and induces degradation-independent ubiquitination of TIP60. Moreover, UHRF1 expression markedly suppresses the ability of TIP60 to acetylate p53. In contrast, RNAi-mediated knockdown of UHRF1 increases the endogenous levels of p53 acetylation at K120 and p53-mediated apoptosis is significantly enhanced in UHRF1-depleted cells. To elucidate the mechanisms of this regulation, we found that the interaction between TIP60 and p53 is severely inhibited in the presence of UHRF1, suggesting that UHRF1 modulates TIP60-mediated functions in both K120 acetylation-dependent and -independent manners. Consistent with this notion, UHRF1 knockdown promotes activation of p21 and PUMA but not MDM2. These findings demonstrate that UHRF1 is a critical negative regulator of TIP60 and suggest that UHRF1-mediated effects on p53 may contribute, at least in part, to its role in tumorigenesis.
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Auto-ubiquitination of Mdm2 enhances its substrate ubiquitin ligase activity.

Ranaweera RS, Yang X.

Source

University of Pennsylvania Perelman School of Medicine, United States.

Abstract

The RING-domain E3 ubiquitin ligase Mdm2 is the master regulator of the tumor suppressor p53. It targets p53 for proteasomal degradation, restraining the potent activity of p53 and enabling cell survival and proliferation. Like most E3 ligases, Mdm2 can also ubiquitinate itself. How Mdm2 auto-ubiquitination may influence its substrate ubiquitin ligase activity is undefined. Here we show that auto-ubiquitination of Mdm2 is an activating event. Mdm2 that has been conjugated to poly-ubiquitin chains, but not to single ubiquitins, exhibits substantially enhanced activity to poly-ubiquitinate p53. Mechanistically, auto-ubiquitination of Mdm2 facilitates the recruitment of the E2 ubiquitin-conjugating enzyme. This occurs through non-covalent interactions between the ubiquitin chains on Mdm2 and the ubiquitin-binding domain on E2s. Mutations that diminish the non-covalent interactions render auto-ubiquitination unable to stimulate Mdm2 substrate E3 activity. These results suggest a model in which poly-ubiquitin chains on an E3 increase the local concentration of E2 enzymes and permit the processivity of substrate ubiquitination. They also support the notion that autocatalysis may be a prevalent mode for turning on the activity of latent enzymes.
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PeroxisomeProliferator-Activated Receptor (PPAR) γ and PPARα Agonists Modulate Mitochondrial Fusion-Fission Dynamics: Relevance to Reactive Oxygen Species (ROS)-Related Neurodegenerative Disorders?
Zolezzi JM, Silva-Alvarez C, Ordenes D, Godoy JA, Carvajal FJ, Santos MJ, Inestrosa NC.

PLoS One. 2013 May 10

Correction: A Novel Mechanism of PPAR Gamma Induction via EGFR Signalling Constitutes Rational for Combination Therapy in Bladder Cancer.
Mansure JJ, Nassim R, Chevalier S, Szymanski K, Rocha J, Aldousari S, Kassouf W.
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Articles
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· Inferring ancient divergences requires genes with strong phylogenetic signals
· Leonidas Salichos&
· AntonisRokas

Determining major branches in the tree of life generally relies on concatenating as much genetic information as possible, but, as shown here, phylogenomic analysis often produces results that are incongruent with the results of concatenation; a method that gives credence to genes or internodes with high average internode support reduces the incongruence.

· Structural and molecular interrogation of intact biological systems
· Kwanghun Chung, 
· Jenelle Wallace, 
· Sung-Yon Kim, 
· SandhiyaKalyanasundaram, 
· Aaron S. Andalman, 
· Thomas J. Davidson, 
· Julie J. Mirzabekov, 
· Kelly A. Zalocusky, 
· Joanna Mattis, 
· Aleksandra K. Denisin, 
· Sally Pak, 
· Hannah Bernstein, 
· Charu Ramakrishnan, 
· Logan Grosenick, 
· Viviana Gradinaru&
· Karl Deisseroth 

· + et al.
High-resolution imaging has traditionally required thin sectioning, a process that disrupts long-range connectivity in the case of brains: here, intact mouse brains and human brain samples have been made fully transparent and macromolecule permeable using a new method termed CLARITY, which allows for intact-tissue imaging as well as repeated antibody labelling and in situ hybridization of non-sectioned tissue.

· Structure of the human smoothened receptor bound to an antitumour agent
· Chong Wang, 
· Huixian Wu, 
· VsevolodKatritch, 
· Gye Won Han, 
· Xi-Ping Huang, 
· Wei Liu, 
· Fai Yiu Siu, 
· Bryan L. Roth, 
· Vadim Cherezov&
· Raymond C. Stevens 

· + et al.
The crystal structure of the human smoothened (SMO) receptor is presented in complex with a small-molecule antitumour agent; this represents the first example of a non-class-A, 7-transmembrane (7TM) receptor structure, revealing different conserved motifs common within class frizzled 7TM receptors and an unusually complex arrangement of long extracellular loops stabilized by disulphide bonds.
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Top
· Atmospheric confinement of jet streams on Uranus and Neptune
· YohaiKaspi, 
· Adam P. Showman, 
· William B. Hubbard, 
· OdedAharonson&
· RavitHelled

On Uranus and Neptune, the measured fourth-order gravity harmonic, J4, constrains the atmospheric dynamics to the outermost 0.15 per cent and 0.2 per cent, respectively, of the planetary mass, indicating that these dynamics are confined to a thin weather layer no more than 1,000 kilometres deep on both planets.

See also 

· News & Views by Read 
· An electrically pumped polariton laser
· Christian Schneider, 
· ArashRahimi-Iman, 
· Na Young Kim, 
· Julian Fischer, 
· Ivan G. Savenko, 
· Matthias Amthor, 
· Matthias Lermer, 
· Adriana Wolf, 
· Lukas Worschech, 
· Vladimir D. Kulakovskii, 
· Ivan A. Shelykh, 
· Martin Kamp, 
· Stephan Reitzenstein, 
· Alfred Forchel, 
· Yoshihisa Yamamoto&
· Sven Höfling 

· + et al.
An electrically pumped polariton laser is constructed using a quantum well microcavity, and its polaritonic nature is demonstrated unambiguously by using a magnetic field to probe the part-light, part-matter character of the system.

· A new anode material for oxygen evolution in molten oxide electrolysis
· Antoine Allanore, 
· Lan Yin&
· Donald R. Sadoway

Molten oxide electrolysis is considered a promising route for extractive metallurgy with much reduced carbon dioxide emissions relative to traditional routes; now a new chromium-based alloy has been developed for use as an oxygen evolving anode that remains stable in the high-temperature corrosive conditions found during iron production via electrolysis.

See also 

· News & Views by Fray 
· Deep fracture fluids isolated in the crust since the Precambrian era
· G. Holland, 
· B. Sherwood Lollar, 
· L. Li, 
· G. Lacrampe-Couloume, 
· G. F. Slater&
· C. J. Ballentine 

· + et al.
Xenon isotopic analysis shows that ancient pockets of water found in a mine in Timmins, Canada, have survived in the Earth’s crust for at least 1.5 billion years.

· Adaptive dynamics under development-based genotype–phenotype maps
· Isaac Salazar-Ciudad&
· MiquelMarín-Riera

Tooth development is used as a model to examine which aspects of phenotype can be optimized by natural selection; this reveals that the complexity of the relationship between genotypic and phenotypic variation can affect adaptation

See also 

· News & Views by Polly 
· Signature of ocean warming in global fisheries catch
· William W. L. Cheung, 
· Reg Watson&
· Daniel Pauly

The mean temperature of the catch, an index designed to characterize the effect of climate change on global fisheries catch, increased at a rate of 0.19 degrees Celsius per decade between 1970 and 2006, showing that ocean warming has already affected global fisheries.

See also 

· News & Views by Payne 
· Protective astrogenesis from the SVZ niche after injury is controlled by Notch modulator Thbs4
· Eric J. Benner, 
· Dominic Luciano, 
· Rebecca Jo, 
· KhadarAbdi, 
· Patricia Paez-Gonzalez, 
· Huaxin Sheng, 
· David S. Warner, 
· Chunlei Liu, 
· Cagla Eroglu&
· Chay T. Kuo 

· + et al.
This paper identifies a specific population of subventricular-zone-generated astrocytes that increases in population density after cortical injury; these activated astrocytes migrate to the site of injury, unlike described properties for their counterparts residing in the cortex.

· X-ray phase-contrast in vivo microtomography probes new aspects of Xenopus gastrulation
· Julian Moosmann, 
· Alexey Ershov, 
· VeneraAltapova, 
· TiloBaumbach, 
· Maneeshi S. Prasad, 
· Carole LaBonne, 
· Xianghui Xiao, 
· Jubin Kashef&
· Ralf Hofmann 

· + et al.
Opaque tissues provide a challenge for live imaging of Xenopuslaevis development; a problem solved by in vivo time-lapse X-ray microtomography that is shown to provide a high-resolution three-dimensional view of structural changes and dynamics of gastrulation, and that is applied to identify and analyse new aspects of gastrulation in frog embryos.

· The shaping and functional consequences of the microRNA landscape in breast cancer
· Heidi Dvinge, 
· Anna Git, 
· Stefan Gräf, 
· Mali Salmon-Divon, 
· Christina Curtis, 
· Andrea Sottoriva, 
· Yongjun Zhao, 
· Martin Hirst, 
· Javier Armisen, 
· Eric A. Miska, 
· Suet-Feung Chin, 
· Elena Provenzano, 
· Gulisa Turashvili, 
· Andrew Green, 
· Ian Ellis, 
· Sam Aparicio&
· Carlos Caldas 

· + et al.
MicroRNA profiling of 1,302 human breast tumour samples provides an overview of the miRNA landscape and its regulation, revealing context-dependent interactions, broad prognostic value of miRNA signatures and an important modulatory role for miRNAs in the biology of breast tumours devoid of copy-number aberrations.

· EGFR modulates microRNA maturation in response to hypoxia through phosphorylation of AGO2
· JiaShen, 
· Weiya Xia, 
· Yekaterina B. Khotskaya, 
· LongfeiHuo, 
· Kotaro Nakanishi, 
· Seung-Oe Lim, 
· Yi Du, 
· Yan Wang, 
· Wei-Chao Chang, 
· Chung-Hsuan Chen, 
· Jennifer L. Hsu, 
· Yun Wu, 
· Yung Carmen Lam, 
· Brian P. James, 
· Xiuping Liu, 
· Chang-Gong Liu, 
· Dinshaw J. Patel&
· Mien-Chie Hung 

· + et al.
Epidermal growth factor receptor, the product of a human oncogene, suppresses the maturation of specific tumour-suppressor-like microRNAs in response to hypoxic stress through phosphorylation of argonaute 2.

· Psl trails guide exploration and microcolony formation in Pseudomonas aeruginosa biofilms
· Kun Zhao, 
· Boo Shan Tseng, 
· Bernard Beckerman, 
· Fan Jin, 
· Maxsim L. Gibiansky, 
· Joe J. Harrison, 
· Erik Luijten, 
· Matthew R. Parsek&
· Gerard C. L. Wong 

· + et al.
Cell-tracking experiments and simulations show that the Pslexopolysaccharide deposited by Pseudomonas aeruginosa guides the surface motility of subsequent cells that encounter the Psl trails, generating a ‘rich-get-richer’ effect that leads to microcolony formation.

See also 

· News & Views by Römling 
· Receptor binding by a ferret-transmissible H5 avian influenza virus
· XiaoliXiong, 
· Peter J. Coombs, 
· Stephen R. Martin, 
· Junfeng Liu, 
· Haixia Xiao, 
· John W. McCauley, 
· Kathrin Locher, 
· Philip A. Walker, 
· Patrick J. Collins, 
· Yoshihiro Kawaoka, 
· John J. Skehel&
· Steven J. Gamblin 

· + et al.
Building on previous work that identified a mutant avian H5 virus that is transmissible between ferrets, the authors present an algorithm to predict virus avidity from the affinity of single haemagglutinin (HA)–receptor interactions; these studies predict that the mutant has a 200-fold preference for the human over the avian receptor, and crystal structures of the mutant HA in complex with human and avian receptors shed light on the molecular basis for these altered binding properties.
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A Cotranslational Ubiquitination Pathway for Quality Control of Misfolded Proteins
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Institute for Cellular and Molecular Biology, Section of Molecular Genetics and Molecular Biology, University of Texas at Austin, Austin, TX 78712, USA

HYPERLINK "http://www.cell.com/molecular-cell/abstract/S1097-2765(13)00213-X" Corresponding author
► Cotranslational ubiquitination (CTU) of nascent polypeptides is a robust process ► CTU occurs on both active (CTUA) and stalled (CTUS) translation complexes ► Nascent polypeptides are polyubiquitinated, primarily with K48 chains ► CTUA is enhanced in response to protein misfolding

Previous studies have indicated that 6%[image: image3.png]


30% of newly synthesized proteins are rapidly degraded by the ubiquitin-proteasome system; however, the relationship of ubiquitination to translation for these proteins has been unclear. We report that cotranslational ubiquitination (CTU) is a robust process, with 12%[image: image4.png]


15% of nascent polypeptides being ubiquitinated in human cells. CTU products contained primarily K48-linked polyubiquitin chains, consistent with a proteasomal targeting function. While nascent chains have been shown previously to be ubiquitinated within stalled complexes (CTUS), the majority of nascent chain ubiquitination occurred within active translation complexes (CTUA). CTUA was increased in response to agents that induce protein misfolding, while CTUS was increased in response to agents that lead to translational errors or stalling. These results indicate that ubiquitination of nascent polypeptides occurs in two contexts and define CTUA as a component of a quality control system that marks proteins for destruction while they are being synthesized.

Inhibition of AMPK Catabolic Action by GSK3
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► GSK3 constitutively interacts with the AMPK complex through the β subunit ► GSK3 phosphorylates the α subunit of AMPK and inhibits its kinase activity ► The PI3K-Akt pathway enhances GSK3-dependent phosphorylation of the α subunit ► GSK3-dependent AMPK inhibition is critical for cells to enter an anabolic state

AMP-activated protein kinase (AMPK) regulates cellular energy homeostasis by inhibiting anabolic and activating catabolic processes. While AMPK activation has been extensively studied, mechanisms that inhibit AMPK remain elusive. Here we report that glycogen synthase kinase 3 (GSK3) inhibits AMPK function. GSK3 forms a stable complex with AMPK through interactions with the AMPK β regulatory subunit and phosphorylates the AMPK α catalytic subunit. This phosphorylation enhances the accessibility of the activation loop of the α subunit to phosphatases, thereby inhibiting AMPK kinase activity. Surprisingly, PI3K-Akt signaling, which is a major anabolic signaling and normally inhibits GSK3 activity, promotes GSK3 phosphorylation and inhibition of AMPK, thus revealing how AMPK senses anabolic environments in addition to cellular energy levels. Consistently, disrupting GSK3 function within the AMPK complex sustains higher AMPK activity and cellular catabolic processes even under anabolic conditions, indicating that GSK3 acts as a critical sensor for anabolic signaling to regulate AMPK.
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