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Efatutazone, an Oral PPAR-γ Agonist, in Combination with Paclitaxel in Anaplastic Thyroid Cancer: Results of a Multicenter Phase 1 Trial.
Smallridge RC, Copland JA, Brose MS, Wadsworth JT, Houvras Y, Menefee ME, Bible KC, Shah MH, Gramza AW, Klopper JP, Marlow LA, Heckman MG, Von Roemeling R.
Source
1Mayo Clinic, Jacksonville, FL.
Abstract
Purpose:A Phase 1 study was initiated to determine safety, potential effectiveness, and maximal tolerated dose and recommended phase 2 dose of efatutazone and paclitaxel in anaplastic thyroid cancer (ATC).Experimental Design:Patients received efatutazone (0.15, 0.3, or 0.5 mg) orally twice daily (BID) then paclitaxel every 3 weeks. Patient tolerance and outcomes were assessed, as were serum efatutazone pharmacokinetics.Results:Ten of 15 patients were women. Median age was 59 years. Seven received 0.15 mg efatutazone, six received 0.3 mg, and two received 0.5 mg. One patient receiving 0.3 mg efatutazone had a partial response from Day 69 to Day 175; seven attained stable disease. Median time to progression in patients receiving 0.15 mg efatutazone was 48 days, and 68 days in those receiving 0.3 mg; corresponding median survival was 98 vs. 138 days. Median peak efatutazone blood level was 8.6 ng/mL for 0.15 mg dosing vs. 22.0 ng/mL for 0.3 mg BID dosing.Ten patients had ≥ grade 3 CTCAE adverse events, with two (anemia, edema) related to efatutazone. Thirteen events of edema were reported in 8 patients, with 2 ≥ grade 3. Eight patients had ≥ one serious adverse event, with one (anemia) attributed to efatutazone, and one (anaphylactic reaction) related to paclitaxel. Maximal tolerated dose was not achieved.Angiopoietin-like 4 was induced by efatutazone in tissue biopsies of two patients.Conclusions:Efatutazone and paclitaxel in combination were safe, tolerated, and had biologic activity.
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Genome sequencing and phylogenomic analysis show that the lungfish, not the coelacanth, is the closest living relative of tetrapods, that coelacanth protein-coding genes are more slowly evolving than those of tetrapods and lungfish, and that the genes and regulatory elements that underwent changes during the vertebrate transition to land reflect adaptation to a new environment.
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Here it is shown that ion flux through the TrkH–TrkA complex is upregulated by ATP and downregulated by ADP; solving the X-ray crystal structures of the tetrameric TrkA ring in the absence and presence of TrkH suggests a mechanism by which ATP-induced conformational changes in TrkA augment the activity of TrkH.
· The structure of the KtrAB potassium transporter
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This study reports the X-ray crystal structure of a Ktr K+ transporter; the structure of this KtrAB complex reveals how the dimeric membrane protein KtrB interacts with the cytosolic octameric KtrA regulatory protein.
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A massive starburst galaxy with 100 billion solar masses of gas is identified at a redshift of 6.34; a ‘maximum starburst’ converts the gas into stars at a rate more than 2,000 times that of the Milky Way.
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Electrical detection and coherent manipulation of a single 31P nuclear spin qubit is reported; the high fidelities are promising for fault-tolerant nuclear-spin-based quantum computing using silicon.
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Quantum mechanical calculations reveal a surprising strain-stiffening phenomenon in two crystalline solids, one of which is cementite, a precipitate found in carbon steels.
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An ultrabright femtosecond electron source is used to monitor the molecular motions in the organic salt (EDO-TTF)2PF6 as it undergoes its photo-induced insulator-to-metal phase transition.
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An analysis of the relative effects of transpiration and evaporation, which can be distinguished by how they affect isotope ratios in water, shows that transpiration is by far the largest water flux from Earth’s continents, representing 80 to 90 per cent of terrestrial evapotranspiration and using half of all solar energy absorbed by land surfaces.
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Chemical analysis of food residues associated with Japanese Jōmon pottery, which dates from the Late Pleistocene epoch and is the oldest pottery so far investigated, shows that most deposits were derived from high-trophic-level aquatic food.
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Early warning signals of systems collapse include increased recovery time after perturbations, and here spatially extended, connected yeast populations are used to identify a new warning indicator: recovery length after spatial disturbances.
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A study of compulsive drug-seeking behaviour in rats reveals that prolonged cocaine self-administration decreases prelimbic cortex activity resulting in increased compulsive drug-seeking actions; conversely, increasing activity in the prelimbic cortex decreases drug-seeking behaviour, a finding relevant to addiction treatment.
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Genetically encoded probes for the non-peptidic morphogen retinoic acid allow the quantitative measurement of physiological RA concentration in vivo; the results support the source–sink diffusion model of morphogen dynamics proposed by Francis Crick in 1970.
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Hepatitis A virus particles released from cells can hijack and become wrapped in host-derived membranes by using proteins that facilitate the budding of many enveloped viruses, calling into question the traditional distinction between enveloped and non-enveloped viruses.
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PARKIN, a protein involved in mitochondria clearance by autophagy, is often mutated in early-onset familial Parkinson’s disease; here the cellular repertoire of PARKIN targets is identified by quantitative proteomics.
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The Schizosaccharomyces pombe HP1 protein, Swi6, is shown to exist in an auto-inhibited state when unbound to chromatin, switching to a spreading-competent state upon binding to the HK9 methyl mark; disrupting this switch affects heterochromatin assembly and gene silencing.
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Inhibition of kynurenine 3-monooxygenase (KMO) leads to amelioration of Huntington’s-disease-relevant phenotypes in yeast, fruitfly and mouse models; here the crystal structures of free and inhibitor-bound yeast KMO are presented, which could aid the development of targeted therapies for human neurodegenerative diseases.
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p53 as Batman: Using a Movie Plot to Understand Control of the Cell Cycle.
Gadi N, Foley SE, Nowey M, Plopper GE.
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Department of Biology, Rensselaer Polytechnic Institute, Troy, NY, USA.
Abstract
This Teaching Resource provides and describes a two-part classroom exercise to help students understand control of the cell cycle, with a focus on the transcription factor p53, the E3 ubiquitin ligase Mdm2, the Mdm2 inhibitor ARF, the kinases ATM and ATR, the kinase Chk2, and the cell cycle inhibitor p21Cip1. Students use characters and scenes from the movie The Dark Knight to represent elements of the cell cycle control machinery, then they apply these characters and scenes to translate a primary research article on p53 function into a new movie scene in the "Batman universe." This exercise is appropriate for college-level courses in cell biology and cancer biology and requires students to have a background in introductory cell biology. Explicit learning outcomes and associated assessment methods are provided, as well as slides, student assignments, the primary research article, and an instructor's guide for the exercise.
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Myc-induced AMPK-phospho p53 pathway activates Bak to sensitize mitochondrial apoptosis.
Nieminen AI, Eskelinen VM, Haikala HM, Tervonen TA, Yan Y, Partanen JI, Klefström J.
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Translational Cancer Biology Research Program and Institute of Biomedicine, and Institute of Biotechnology, Biomedicum Helsinki, University of Helsinki, 00014, Helsinki, Finland.
Abstract
Oncogenic transcription factor Myc deregulates the cell cycle and simultaneously reprograms cellular metabolism to meet the biosynthetic and bioenergetic needs of proliferation. Myc also sensitizes cells to mitochondria-dependent apoptosis. Although metabolic reprogramming has been circumstantially connected to vulnerability to apoptosis, the connecting molecular pathways have remained poorly defined. Here, we show that Myc-induced altered glutamine metabolism involves ATP depletion and activation of the energy sensor AMP-activated protein kinase (AMPK), which induces stabilizing phosphorylation of p53 at Ser15. Under influence of Myc, AMPK-stabilized tumor suppressor protein p53 accumulates in the mitochondria and interacts with the protein complex comprised of B-cell lymphoma 2 (Bcl-2) antagonist/killer (BAK) and Bcl2-like 1 (Bcl-xL). Mitochondrial p53 induces conformational activation of proapoptotic Bak without disrupting the Bak-Bcl-xL interaction. Further liberation of Bak specifically from the p53-activated Bak-Bcl-xL complex leads to spontaneous oligomerization of Bak and apoptosis. Thus, Myc-induced metabolic changes are coupled via AMPK and phospho-p53 to the mitochondrial apoptosis effector Bak, demonstrating a cell-intrinsic mechanism to counteract uncontrolled proliferation.
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NuMA Is Required for the Selective Induction of p53-Target Genes.
Ohata H, Miyazaki M, Otomo R, Matsushima-Hibiya Y, Otsubo C, Nagase T, Arakawa H, Yokota J, Nakagama H, Taya Y, Enari M.
Source
Division of Cancer Differentiation.
Abstract
The p53 tumor suppressor protein is a transcription factor controlling various outcomes, such as growth arrest and apoptosis, through the regulation of a different set of target genes. Mitotic Apparatus protein (NuMA) plays important roles in spindle-pole organization during mitosis and in chromatin regulation in the nucleus during interphase. Although NuMA has been shown to co-localize with several nuclear proteins including high-mobility group proteins I/Y and GAS41, a role for NuMA during interphase remains unclear. Here, we report that NuMA binds to p53 to modulate p53-mediated transcription. The acute and partial ablation of NuMA attenuates induction of the pro-arrested p21 gene following DNA damage, subsequently causing impaired cell-cycle arrest. Interestingly, the NuMA knockdown had little effect on induction of the p53-dependent pro-apoptotic PUMA gene. Furthermore, NuMA is required for the recruitment of Cdk8, a component of the Mediator complex and promoter of p53-mediated p21 gene function. These data demonstrate that NuMA is critical for the target selectivity of p53-mediated transcription.

Fine-tuning the p53 response to DNA damage: A new piece in the puzzle.
Polo SE.
Cell Cycle. 2013 Apr 15;12(9). [Epub ahead of print] No abstract available. 

The p53 family and VEGF regulation: "It's complicated"
Farhang Ghahremani M, Goossens S, Haigh JJ.
Cell Cycle. 2013 Apr 11;12(9). [Epub ahead of print] No abstract available. 
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Heat shock protein 90 (Hsp90) selectively regulates the stability of KDM4B/JMJD2B histone demethylase.
Ipenberg I, Guttmann-Raviv N, Khoury HP, Kupershmit I, Ayoub N.
Source
Technion-Israel Institute of Technology, Israel.
Abstract
The family of KDM4A-D histone demethylases selectively demethylates H3K9 and H3K36, and is implicated in key cellular processes including DNA damage response, transcription, cell-cycle regulation, cellular differentiation, senescence and carcinogenesis. Various human cancers exhibit elevated protein levels of KDM4A-D members and their depletion impairs tumor formation, suggesting that their enhanced activity promotes carcinogenesis. However, the mechanisms regulating the KDM4 protein stability remain largely unknown. Here, we show that the molecular chaperon Hsp90 interacts and stabilizes KDM4B protein. Pharmacological inhibition of Hsp90 with geldanamycin (GA) resulted in ubiquitin-dependent proteasomal degradation of KDM4B, but not of KDM4C, suggesting that the turnover of these demethylases is regulated by distinct mechanisms. This degradation was accompanied by increased methylation of H3K9. We further show that KDM4B is ubiquitinated on lysines 337 and 562; simultaneous substitution of these residues to arginine suppressed the GA-induced degradation of KDM4B, suggesting that the ubiquitination of K337 and K562 targets KDM4B for proteasomal degradation upon Hsp90 inhibition. These findings constitute a novel pathway by which Hsp90 activity alters the histone code via regulation of KDM4B stability. This pathway may prove a druggable target for the treatment of tumors driven by enhanced KDM4B activity.


Rad51 replication fork recruitment is required for DNA damage tolerance
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Félix Prado, Departamento de Biología Molecular, CABIMER-CSIC, Americo Vespucio s/n, Seville 41092, Spain. Tel.:+34 954468210; Fax:+34 954461664; E-mail: felix.prado@cabimer.es 
Received 13 November 2012; Accepted 11 March 2013
Homologous recombination (HR) is essential for genome integrity. Recombination proteins participate in tolerating DNA lesions that interfere with DNA replication, but can also generate toxic recombination intermediates and genetic instability when they are not properly regulated. Here, we have studied the role of the recombination proteins Rad51 and Rad52 at replication forks and replicative DNA lesions. We show that Rad52 loads Rad51 onto unperturbed replication forks, where they facilitate replication of alkylated DNA by non-repair functions. The recruitment of Rad52 and Rad51 to chromatin during DNA replication is a prerequisite for the repair of the non-DSB DNA lesions, presumably single-stranded DNA gaps, which are generated during the replication of alkylated DNA. We also show that the repair of these lesions requires CDK1 and is not coupled to the fork but rather restricted to G2/M by the replicative checkpoint. We propose a new scenario for HR where Rad52 and Rad51 are recruited to the fork to promote DNA damage tolerance by distinct and cell cycle-regulated replicative and repair functions.

SENP3-mediated deSUMOylation of dynamin-related protein 1 promotes cell death following ischaemiaEMBO Open
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Global increases in small ubiquitin-like modifier (SUMO)-2/3 conjugation are a neuroprotective response to severe stress but the mechanisms and specific target proteins that determine cell survival have not been identified. Here, we demonstrate that the SUMO-2/3-specific protease SENP3 is degraded during oxygen/glucose deprivation (OGD), an in vitro model of ischaemia, via a pathway involving the unfolded protein response (UPR) kinase PERK and the lysosomal enzyme cathepsin B. A key target for SENP3-mediated deSUMOylation is the GTPase Drp1, which plays a major role in regulating mitochondrial fission. We show that depletion of SENP3 prolongs Drp1 SUMOylation, which suppresses Drp1-mediated cytochrome c release and caspase-mediated cell death. SENP3 levels recover following reoxygenation after OGD allowing deSUMOylation of Drp1, which facilitates Drp1 localization at mitochondria and promotes fragmentation and cytochrome c release. RNAi knockdown of SENP3 protects cells from reoxygenation-induced cell death via a mechanism that requires Drp1 SUMOylation. Thus, we identify a novel adaptive pathway to extreme cell stress in which dynamic changes in SENP3 stability and regulation of Drp1 SUMOylation are crucial determinants of cell fate
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