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Direct inhibitory effects of pioglitazone on hepatic fetuin-a expression.
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Abstract
Fetuin-A, a circulating glycoprotein synthesized in the liver, is involved in insulin resistance and type 2 diabetes. However, regulation of fetuin-A synthesis has remained obscure. We previously reported that pioglitazone treatment significantly reduced serum fetuin-A levels in patients with type 2 diabetes. To clarify whether pioglitazone can directory inhibit hepatic fetuin-A synthesis, we investigated the effects of pioglitazone on fetuin-A expression both in vitro and in vivo. Pioglitazone treatment suppressed mRNA and protein expression of fetuin-A in Fao hepatoma cells. Interestingly, rosiglitazone but not metformin, also inhibited fetuin-A expression. In addition, GW 9662, an inhibitor of peroxisome proliferator-activated receptor (PPAR) γ, reversed pioglitazone-induced suppression of fetuin-A, suggesting that thiazolidinedione derivatives may have common characteristics with regard to fetuin-A suppression, possibly through PPARγactivation. Finally, oral administration of pioglitazone to mice for 8 weeks resulted in suppression of hepatic fetuin-A mRNA. These findings suggest that pioglitazone may partially ameliorate insulin resistance through its direct inhibitory effects on fetuin-A expression in the liver. 
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The Effects of Rosiglitazone (PPAR γ Agonist) on the Myocardium in Non-hypertensive Diabetic Rats.
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Abstract
OBJECTIVE: 
There is ongoing controversy regarding the safety of Rosiglitazone and its effects on the myocardium causing in some cases severe cardiac pathology and even in some instances mortality. In this study we aimed at examining the effects of pharmacologic doses of Rosiglitazone on cardiomyocytes in diabetic rats receiving sub-optimal doses of insulin.
METHODS: 
Animals were distributed into 6 groups: normal, diabetic, and diabetic receiving insulin, each subdivided into a control group and an experimental group receiving pharmacologic doses of Rosiglitazone. Cardiomyocyte hypertrophy was assessed using heart to body weight index and microscopic examination using the number of cardiomyocytes per quadrant of high power field and intercalated disks in a sector of 100x field. Fibrosis was assessed using Masson Trichrome staining.A number of sections of each group were stained with periodic acid Shiff and others with Sudan III for glycogen and fat accumulation, respectively. One way ANOVA was used for statistical analysis as appropriate.
RESULTS: 
Diffuse cardiomyopathic changes in diabetic control animals were observed consisting of cardiomyocyte hypertrophy, loss of striations and widespread vacuolation. These changes were reduced and even prevented by treatment with Insulin and Rosiglitazone. Masson staining showed that all rat groups had no more than +1 fibrosis that is equal to what was present in the normal controls.
CONCLUSION: 
Rosiglitazone, in combination with even sub-optimal doses of insulin therapy, has protective effects on cardiac muscle in diabetic animals especially those expressed as muscle hypertrophy, muscle cell death, and fibrosis.
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PPAR agonists reduce steatosis in oleic acid-overloaded HepaRG cells.
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Abstract
Although non-alcoholic fatty liver disease (NAFLD) is currently the most common form of chronic liver disease there is no pharmacological agent approved for its treatment. Since peroxisome proliferator-activated receptors (PPARs) are closely associated with hepatic lipid metabolism, they seem to play important roles in NAFLD. However, the effects of PPAR agonists on steatosis that is a common pathology associated with NAFLD, remain largely controversial. In this study, the effects of various PPAR agonists, i.e. fenofibrate, bezafibrate, troglitazone, rosiglitazone, muraglitazar and tesaglitazar on oleic acid-induced steatotic HepaRG cells were investigated after a single 24-hour or 2-week repeat treatment. Lipid vesicles stained by Oil-Red O and triglycerides accumulation caused by oleic acid overload, were decreased, by up to 50%, while fatty acid oxidation was induced after 2-week co-treatment with PPAR agonists. The greatest effects on reduction of steatosis were obtained with the dual PPARα/γ agonist muraglitazar. Such improvement of steatosis was associated with up-regulation of genes related to fatty acid oxidation activity and down-regulation of many genes involved in lipogenesis. Moreover, modulation of expression of some nuclear receptor genes, such as FXR, LXRα and CAR, which are potent actors in the control of lipogenesis, was observed and might explain repression of de novo lipogenesis.
CONCLUSION: 
Altogether, our in vitro data on steatotic HepaRG cells treated with PPAR agonists correlated well with clinical investigations, bringing a proof of concept that drug-induced reversal of steatosis in human can be evaluated in in vitro before conducting long-term and costly in vivo studies in animals and patients.
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Abstract
A series of N-substituted phthalimide derivatives were synthesized based on a pharmacophore study of paecilocin A (a natural PPAR-γ agonist) and synthetic leads. The introduction of hydrophilic and hydrophobic groups to the phthalimide skeleton yielded compounds 3-14. Compound 7 showed significant PPAR-γ activation in a luciferase assay using rat liver Ac2F cells. Docking simulations showed that a free hydroxyl group on the phthalimide head and a suitable hydrophilic tail, including a phenyl linker, were beneficial for PPAR-γ activation. Compound 7 and rosiglitazone concentration-dependently activated PPAR-γ with EC50 values of 0.67 μM and 0.028 μM, respectively. These phthalimide derivatives could be further investigated as a new class of PPAR-γ ligands. 
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Cancer: Persistence of leukaemic ancestors
Nicola E. Potter1 & Mel Greaves1 

The early development of acute leukaemias is assumed for the most part to be clinically silent and transient. But it now seems that ancestral precancerous cells are identifiable and persistent. See Article p.328
[image: Different routes to acute myeloid leukaemia.]
Cancer occurs when cells accumulate mutations over time. In acute myeloid leukaemia (AML), the first cell to be transformed to a cancer-like state is typically a haematopoietic stem cell (HSC). Differentiation of this cell can lead to AML through one of three intermediate stages. a, Shlush et al.2 found that, when AML presents in the clinic with no warning, the cancer-initiating mutation in the HSC is often in the gene DNMT3a. Such precancerous cells are not clinically detectable. Further mutations, for example in the gene NPM1, then lead to AML. b, AML can also arise as a secondary event to myeloid-cell dysplasias, in which mature myeloid cells are not generated effectively. Subtypes of myeloid-cell dysplasias can arise from different subsets of mutations. c, Alternatively, further mutations in cells of chronic myeloid leukaemia (which already carry a mutation in BCR–ABL1 or other genes) can result in more aggressive, acute-phase disease.
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This study shows that ageing satellite cells undergo an irreversible transition from a quiescent to a pre-senescent state that results in the loss of muscle regeneration in sarcopenia; furthermore, increased expression of p16INK4a is identified as a common feature of senescent satellite cells.
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The authors identify pre-leukaemic haematopoietic stem cells (HSCs) in patients with acute myeloid leukaemia; these pre-leukaemic HSCs have the capacity of normal multi-lineage haematopoietic differentiation with a competitive growth advantage over wild-type HSCs, and owing to their persistence may serve as a reservoir for therapeutic resistance and relapse.
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Whole-exome sequencing and analysis of 115 cervical carcinoma–normal paired samples, in addition to transcriptome and whole-genome sequencing for a subset of these tumours, reveal novel genes mutated at significant levels within this cohort and provide evidence that HPV integration is a common mechanism for target gene overexpression; results also compare mutational landscapes between squamous cell carcinomas and adenocarcinomas.
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A genome-wide association study meta-analysis of more than 100,000 subjects of European and Asian ancestries reveals 42 new risk loci for rheumatoid arthritis, with follow-up studies identifying 98 biological candidate genes that are either already being targeted by drugs or could be in the future.
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Chimaeric human–murine adeno-associated virus (AAV) capsids are described that transduce human primary hepatocytes more efficiently than currently used AAV vectors; the novel vectors may be good clinical candidates.
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In the predominantly diploid yeast Saccharomyces cerevisiae, regulatory control of mating is separate from meiosis; here the related hemiascomycete yeast Candida lusitaniae is shown to have coordinated regulatory control of mating and meiosis, favouring the formation of haploids.
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The Tet family of dioxygenase enzymes convert 5-methylcytosine to 5-hydroxymethylcytosine, 5-formylcytosine and 5-carboxylcytosine, which has an effect on gene expression; here the structure of NgTet1, a Tet-like protein with the same activity as mammalian Tet1, is determined, showing that NgTet1 uses a base-flipping mechanism to access 5-methylcytosine. 
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A positive feedback between p53 and miR-34 miRNAs mediates tumor suppression.
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Abstract
As bona fide p53 transcriptional targets, miR-34 microRNAs (miRNAs) exhibit frequent alterations in many human tumor types and elicit multiple p53 downstream effects upon overexpression. Unexpectedly, miR-34 deletion alone fails to impair multiple p53-mediated tumor suppressor effects in mice, possibly due to the considerable redundancy in the p53 pathway. Here, we demonstrate that miR-34a represses HDM4, a potent negative regulator of p53, creating a positive feedback loop acting on p53. In a Kras-induced mouse lung cancer model, miR-34a deficiency alone does not exhibit a strong oncogenic effect. However, miR-34a deficiency strongly promotes tumorigenesis when p53 is haploinsufficient, suggesting that the defective p53-miR-34 feedback loop can enhance oncogenesis in a specific context. The importance of the p53/miR-34/HDM4 feedback loop is further confirmed by an inverse correlation between miR-34 and full-length HDM4 in human lung adenocarcinomas. In addition, human lung adenocarcinomas generate an elevated level of a short HDM4 isoform through alternative polyadenylation. This short HDM4 isoform lacks miR-34-binding sites in the 3' untranslated region (UTR), thereby evading miR-34 regulation to disable the p53-miR-34 positive feedback. Taken together, our results elucidated the intricate cross-talk between p53 and miR-34 miRNAs and revealed an important tumor suppressor effect generated by this positive feedback loop.
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Abstract
Chronic inflammation is an established risk factor for the onset of cancer, and the inflammatory cytokine IL-6 has a role in tumorigenesis by enhancing proliferation and hindering apoptosis. As factors stimulating proliferation also downregulate p53 expression by enhancing ribosome biogenesis, we hypothesized that IL-6 may cause similar changes in inflamed tissues, thus activating a mechanism that favors neoplastic transformation. Here, we showed that IL-6 downregulated the expression and activity of p53 in transformed and untransformed human cell lines. This was the consequence of IL-6-dependent stimulation of c-MYC mRNA translation, which was responsible for the upregulation of rRNA transcription. The enhanced rRNA transcription stimulated the MDM2-mediated proteasomal degradation of p53, by reducing the availability of ribosome proteins for MDM2 binding. The p53 downregulation induced the acquisition of cellular phenotypic changes characteristic of epithelial-mesenchymal transition, such as a reduced level of E-cadherin expression, increased cell invasiveness and a decreased response to cytotoxic stresses. We found that these changes also occurred in colon epithelial cells of patients with ulcerative colitis, a very representative example of chronic inflammation at high risk for tumor development. Histochemical and immunohistochemical analysis of colon biopsy samples showed an upregulation of ribosome biogenesis, a reduced expression of p53, together with a focal reduction or absence of E-cadherin expression in chronic colitis in comparison with normal mucosa samples. These changes disappeared after treatment with anti-inflammatory drugs. Taken together, the present results highlight a new mechanism that may link chronic inflammation to cancer, based on p53 downregulation, which is activated by the enhancement of rRNA transcription upon IL-6 exposure.Oncogene advance online publication, 17 February 2014; doi:10.1038/onc.2014.1.
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Inhibition of p53 preserves Parkin-mediated mitophagy and pancreatic β-cell function in diabetes.
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Abstract
Mitochondrial compromise is a fundamental contributor to pancreatic β-cell failure in diabetes. Previous studies have demonstrated a broader role for tumor suppressor p53 that extends to the modulation of mitochondrial homeostasis. However, the role of islet p53 in glucose homeostasis has not yet been evaluated. Here we show that p53 deficiency protects against the development of diabetes in streptozotocin (STZ)-induced type 1 and db/db mouse models of type 2 diabetes. Glucolipotoxicity stimulates NADPH oxidase via receptor for advanced-glycation end products and Toll-like receptor 4. This oxidative stress induces the accumulation of p53 in the cytosolic compartment of pancreatic β-cells in concert with endoplasmic reticulum stress. Cytosolic p53 disturbs the process of mitophagy through an inhibitory interaction with Parkin and induces mitochondrial dysfunction. The occurrence of mitophagy is maintained in STZ-treated p53-/- mice that exhibit preserved glucose oxidation capacity and subsequent insulin secretion signaling, leading to better glucose tolerance. These protective effects are not observed when Parkin is deleted. Furthermore, pifithrin-α, a specific inhibitor of p53, ameliorates mitochondrial dysfunction and glucose intolerance in both STZ-treated and db/db mice. Thus, an intervention with cytosolic p53 for a mitophagy deficiency may be a therapeutic strategy for the prevention and treatment of diabetes.
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Abstract
Lung cancer is the leading cause of tumor-related death. The lack of effective treatments urges the development of new therapeutic approaches able to selectively kill cancer cells. The connection between aberrant microRNA (miRNA - miR) expression and tumor progression suggests a new strategy to fight cancer by interfering with miRNA function. In this regard, LNAs (locked nucleic acids) have proven to be very promising candidates for miRNA neutralization. Here, we employed an LNA-based anti-miR library in a functional screening to identify putative oncogenic miRNAs in non-small-cell lung cancer (NSCLC). By screening NIH-H460 and A549 cells, miR-197 was identified as a new functional oncomiR, whose downregulation induces p53-dependent lung cancer cell apoptosis and impairs the capacity to establish tumor xenografts in immunodeficient mice. We further identified the two BH3-only proteins NOXA and BMF as new miR-197 targets responsible for induction of apoptosis in p53 wild-type cells, delineating miR-197 as a key survival factor in NSCLC. Thus, we propose the inhibition of miR-197 as a novel therapeutic approach against lung cancer.Cell Death and Differentiation advance online publication, 31 January 2014; doi:10.1038/cdd.2014.6.
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Metformin interferes with bile acid homeostasis through AMPK-FXR crosstalk.
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Abstract
The nuclear bile acid receptor farnesoid X receptor (FXR) is an important transcriptional regulator of bile acid, lipid, and glucose metabolism. FXR is highly expressed in the liver and intestine and controls the synthesis and enterohepatic circulation of bile acids. However, little is known about FXR-associated proteins that contribute to metabolic regulation. Here, we performed a mass spectrometry-based search for FXR-interacting proteins in human hepatoma cells and identified AMPK as a coregulator of FXR. FXR interacted with the nutrient-sensitive kinase AMPK in the cytoplasm of target cells and was phosphorylated in its hinge domain. In cultured human and murine hepatocytes and enterocytes, pharmacological activation of AMPK inhibited FXR transcriptional activity and prevented FXR coactivator recruitment to promoters of FXR-regulated genes. Furthermore, treatment with AMPK activators, including the antidiabetic biguanide metformin, inhibited FXR agonist induction of FXR target genes in mouse liver and intestine. In a mouse model of intrahepatic cholestasis, metformin treatment induced FXR phosphorylation, perturbed bile acid homeostasis, and worsened liver injury. Together, our data indicate that AMPK directly phosphorylates and regulates FXR transcriptional activity to precipitate liver injury under conditions favoring cholestasis.
J Biol Chem. 2014 Feb 10. [Epub ahead of print]
AMP-Activated Protein Kinase α2 Protects Against Liver Injury from Metastasized Tumors via Reduced Glucose Deprivation-Induced Oxidative Stress.
Qiu SL1, Xiao ZC, Piao CM, Xian YL, Jia LX, Qi YF, Han J, Zhang YY, Du J.
Author information 
· 1Beijing Anzhen Hospital, China;
Abstract
It is well known that tumors damage affected tissues; however, the specific mechanism underlying such damage remains elusive. AMP-activated protein kinase (AMPK) senses energetic changes and regulates glucose metabolism. In this study, we examined the mechanisms by which AMPK promotes metabolic adaptation in the tumor-bearing liver using a murine model of colon cancer liver metastasis. Knockout of AMPK α2 significantly enhanced tumor-induced glucose deprivation in the liver and increased the extent of liver injury and hepatocyte death. Mechanistically, we observed that AMPK α2 deficiency resulted in elevated reactive oxygen species (ROS), reduced mitophagy, and increased cell death in response to tumors or glucose-deprivation in vitro. These results imply that AMPK α2 is essential for attenuation of liver injury during tumor metastasis via hepatic glucose deprivation and mitophagy-mediated inhibition of ROS production. Therefore, AMPK α2 might represent an important therapeutic target for colon cancer metastasis-induced liver injury.
Cell Metab. 2014 Feb 4;19(2):272-84. doi: 10.1016/j.cmet.2013.12.001.
Regulation of Hepatic Energy Metabolism and Gluconeogenesis by BAD.
Giménez-Cassina A1, Garcia-Haro L1, Choi CS2, Osundiji MA1, Lane EA1, Huang H3, Yildirim MA4, Szlyk B4, Fisher JK4, Polak K4, Patton E4, Wiwczar J4, Godes M4, Lee DH3, Robertson K4, Kim S5, Kulkarni A5, Distefano A5, Samuel V5, Cline G5, Kim YB3, Shulman GI6, Danial NN7.
Author information 
· 1Department of Cancer Biology, Dana-Farber Cancer Institute, Boston, MA 02215, USA; Department of Cell Biology, Harvard Medical School, Boston, MA 02115, USA.
· 2Department of Internal Medicine, Yale University School of Medicine, New Haven, CT 06510, USA; Division of Endocrinology, Lee Gil Ya Cancer and Diabetes Institute, Gil Medical Center, Gachon University, Incheon 405-760, Korea.
· 3Division of Endocrinology, Diabetes and Metabolism, Department of Medicine, Beth Israel Deaconess Medical Center and Harvard Medical School, Boston, MA 02115, USA.
· 4Department of Cancer Biology, Dana-Farber Cancer Institute, Boston, MA 02215, USA.
· 5Department of Internal Medicine, Yale University School of Medicine, New Haven, CT 06510, USA.
· 6Department of Internal Medicine, Yale University School of Medicine, New Haven, CT 06510, USA; Howard Hughes Medical Institute, Yale University School of Medicine, New Haven, CT 06510, USA.
· 7Department of Cancer Biology, Dana-Farber Cancer Institute, Boston, MA 02215, USA; Department of Cell Biology, Harvard Medical School, Boston, MA 02115, USA. Electronic address: nika_danial@dfci.harvard.edu.
Abstract
The homeostatic balance of hepatic glucose utilization, storage, and production is exquisitely controlled by hormonal signals and hepatic carbon metabolism during fed and fasted states. How the liver senses extracellular glucose to cue glucose utilization versus production is not fully understood. We show that the physiologic balance of hepatic glycolysis and gluconeogenesis is regulated by Bcl-2-associated agonist of cell death (BAD), a protein with roles in apoptosis and metabolism. BAD deficiency reprograms hepatic substrate and energy metabolism toward diminished glycolysis, excess fatty acid oxidation, and exaggerated glucose production that escapes suppression by insulin. Genetic and biochemical evidence suggests that BAD's suppression of gluconeogenesis is actuated by phosphorylation of its BCL-2 homology (BH)-3 domain and subsequent activation of glucokinase. The physiologic relevance of these findings is evident from the ability of a BAD phosphomimic variant to counteract unrestrained gluconeogenesis and improve glycemia in leptin-resistant and high-fat diet models of diabetes and insulin resistance. 
Cell Metab. 2014 Feb 4;19(2):285-92. doi: 10.1016/j.cmet.2013.11.022.
Hypoxic Regulation of Glutamine Metabolism through HIF1 and SIAH2 Supports Lipid Synthesis that Is Necessary for Tumor Growth.
Sun RC1, Denko NC2.
Author information 
· 1Department of Radiation Oncology, James Cancer Hospital and Comprehensive Cancer Center, Ohio State University Wexner School of Medicine, Columbus, OH 43210, USA.
· 2Department of Radiation Oncology, James Cancer Hospital and Comprehensive Cancer Center, Ohio State University Wexner School of Medicine, Columbus, OH 43210, USA. Electronic address: nicholas.denko@osumc.edu.
Abstract
Recent reports have identified a phenomenon by which hypoxia shifts glutamine metabolism from oxidation to reductive carboxylation. We now identify the mechanism by which HIF-1 activation results in a dramatic reduction in the activity of the key mitochondrial enzyme complex α ketoglutarate dehydrogenase (αKGDH). HIF-1 activation promotes SIAH2 targeted ubiquitination and proteolysis of the 48 kDa splice variant of the E1 subunit of the αKGDH complex (OGDH2). Knockdown of SIAH2 or mutation of the ubiquitinated lysine residue on OGDH2 (336KA) reverses the hypoxic drop in αKGDH activity, stimulates glutamine oxidation, and reduces glutamine-dependent lipid synthesis. 336KA OGDH2-expressing cells require exogenous lipids or citrate for growth in hypoxia in vitro and fail to grow as model tumors in immunodeficient mice. Reversal of hypoxic mitochondrial function may provide a target for the development of next-generation anticancer agents targeting tumor metabolism. 
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J Biol Chem. 2014 Jan 20. [Epub ahead of print]

Sirt2 Deacetylase Is A Novel AKT Binding Partner Critical For AKT Activation By Insulin.
Ramakrishnan G1, Davaakhuu G, Kaplun L, Chung WC, Rana A, Atfi A, Miele L, Tzivion G.
Author information 
· 1University of Mississippi Medical Center, United States;
Abstract
AKT/PKB kinases transmit insulin and growth factor signals downstream of phosphatidyl inositol-3 kinase (PI3K). AKT activation involves phosphorylation at two residues, T308 and S473, mediated by PDK1 and the mammalian target of rapamycin complex 2 (mTORC2), respectively. Impaired AKT activation is a key factor in metabolic disorders involving insulin resistance, while hyper-activation of AKT is linked to cancer pathogenesis. Here, we identify the cytoplasmic NAD+-dependent deacetylase, Sirt2, as a novel AKT interactor, required for optimal AKT activation. Pharmacological inhibition or genetic downregulation of Sirt2 diminished AKT activation in insulin and growth factor-responsive cells, while Sirt2 overexpression enhanced the activation of AKT and its downstream targets. AKT was pre-bound with Sirt2 in serum or glucose-deprived cells and the complex dissociated following insulin treatment. The binding was mediated by the pleckstrin-homology (PH) and the kinase domains of AKT and was dependent on AMP-activated kinase (AMPK). This regulation involved a novel AMPK-dependent Sirt2 phosphorylation at T101. In cells with constitutive PI3K activation, we found that AKT also associated with a nuclear sirtuin, Sirt1, however, inhibition of PI3K resulted in dissociation from Sirt1 and increased association with Sirt2. Sirt1 and Sirt2 inhibitors additively inhibited the constitutive AKT activity in these cells. Our results suggest potential usefulness of Sirt1 and Sirt2 inhibitors in the treatment of cancer cells with upregulated PI3K activity and of Sirt2 activators in the treatment of insulin-resistant metabolic disorders.

DH

FEBS Lett. 2014 Feb 15. pii: S0014-5793(14)00125-2. doi: 10.1016/j.febslet.2014.02.006. [Epub ahead of print]
The angiomotins - from discovery to function.
Moleirinho S1, Guerrant W1, Kissil JL2.
Author information
Abstract
Angiomotins were originally identified as angiostatin binding proteins and implicated in the regulation of endothelial cell migration. Recent studies have shed light on the role of Angiomotins and other members of the Motin protein family in epithelial cells and in pathways directly linked to the pathogenesis of cancer. In particular, Motins have been shown to play a role in signaling pathways regulated by small G-proteins and the Hippo-YAP pathway. In this review the role of the Motin protein family in these signaling pathways will be described and open questions will be discussed.


J Cell Sci. 2014 Feb 15;127(Pt 4):709-17. doi: 10.1242/jcs.140103.
The Hippo-YAP signaling pathway and contact inhibition of growth.
Gumbiner BM1, Kim NG.
Author information
Abstract
The Hippo-YAP pathway mediates the control of cell proliferation by contact inhibition as well as other attributes of the physical state of cells in tissues. Several mechanisms sense the spatial and physical organization of cells, and function through distinct upstream modules to stimulateHippo-YAP signaling: adherens junction or cadherin-catenin complexes, epithelial polarity and tight junction complexes, the FAT-Dachsous morphogen pathway, as well as cell shape, actomyosin or mechanotransduction. Soluble extracellular factors also regulate Hippo pathway signaling, often inhibiting its activity. Indeed, the Hippo pathway mediates a reciprocal relationship between contact inhibition and mitogenic signaling. As a result, cells at the edges of a colony, a wound in a tissue or a tumor are more sensitive to ambient levels of growth factors and more likely to proliferate, migrate or differentiate through a YAP and/or TAZ-dependent process. Thus, the Hippo-YAP pathway senses and responds to the physical organization of cells in tissues and coordinates these physical cues with classic growth-factor-mediated signaling pathways. This Commentary is focused on the biological significance of Hippo-YAP signaling and how upstream regulatory modules of the pathway interact to produce biological outcomes.


 Oncogene. 2014 Feb 17. doi: 10.1038/onc.2014.5. [Epub ahead of print]
TAZ is required for metastatic activity and chemoresistance of breast cancer stem cells.
Bartucci M1, Dattilo R1, Moriconi C1, Pagliuca A1, Mottolese M2, Federici G2, Benedetto AD2, Todaro M3, Stassi G3, Sperati F2, Amabile MI4, Pilozzi E5, Patrizii M1, Biffoni M1, Maugeri-Saccà M2, Piccolo S6, De Maria R2.
Author information
Abstract
Metastatic growth in breast cancer (BC) has been proposed as an exclusive property of cancer stem cells (CSCs). However, formal proof of their identity as cells of origin of recurrences at distant sites and the molecular events that may contribute to tumor cell dissemination and metastasis development are yet to be elucidated. In this study, we analyzed a set of patient-derived breast cancer stem cell (BCSC) lines. We found that in vitro BCSCs exhibit a higher chemoresistance and migratory potential when compared with differentiated, nontumorigenic, breast cancer cells (dBCCs). By developing an in vivo metastatic model simulating the disease of patients with early BC, we observed that BCSCs is the only cell population endowed with metastatic potential. Gene-expression profile studies comparing metastagenic and non-metastagenic cells identified TAZ, a transducer of the Hippo pathway and biomechanical cues, as a central mediator of BCSCs metastatic ability involved in their chemoresistance and tumorigenic potential. Overexpression of TAZ in low-expressing dBCCs induced cell transformation and conferred tumorigenicity and migratory activity. Conversely, loss of TAZ in BCSCs severely impaired metastatic colonization and chemoresistance. In clinical data from 99 BC patients, high expression levels of TAZ were associated with shorter disease-free survival in multivariate analysis, thus indicating that TAZ may represent a novel independent negative prognostic factor. Overall, this study designates TAZ as a novel biomarker and a possible therapeutic target for BC.



Biochem J. 2014 Feb 15;458(1):159-69. doi: 10.1042/BJ20130986.
Mammalian sterile 20-like kinase 1/2 inhibits the Wnt/β-catenin signalling pathway by directly binding casein kinase 1ε.
Xu F1, Wang YL1, Chang JJ1, Du SC1, Diao L1, Jiang N1, Wang HJ2, Ma D, Zhang J1.
Author information
Abstract
The Hippo signalling pathway can suppress the Wnt/β-catenin signalling pathway through the last downstream effectors YAP (Yes-associated protein)/TAZ (tafazzin). MST (mammalian sterile 20-like kinase) 1 functions as the upstream kinase of the Hippo pathway, and CK1ε (casein kinase 1ε) plays roles in the up-stream signal transduction of the Wnt/β-catenin pathway. In the present study, using tandem affinity purification and MS analysis, CK1ε was identified as a novel partner of MST1. Further analysis showed that the interaction between MST1 and CK1ε was mediated by their kinase domains and enhanced by the activation of MST1. To exclude the interference of the phosphorylated YAP/TAZ, the transduction from MST1 to YAP/TAZ was blocked using anti-WW45 shRNA. In the sh-WW45 cells, MST1 still inhibited the Wnt3A-induced phosphorylation of DVL2 (dishevelled 2) and Wnt/β-catenin signalling by disturbing the interaction of DVL2 and CK1ε. The growth-suppressive effect of MST1 in the presence of Wnt3A was effectively relieved by the downstream activation of the Wnt/β-catenin pathway. Moreover, MST2, the close homologue of MST1, also displayed the similar function in suppressing the Wnt/β-catenin pathway. Therefore the results of the present study revealed that, in addition to the phosphorylated YAP/TAZ, the Hippo pathway can suppress the Wnt/β-catenin pathway directly through MST1/2.
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TAK1 kinase switches cell fate from apoptosis to necrosis following TNF stimulation.
Morioka S1, Broglie P, Omori E, Ikeda Y, Takaesu G, Matsumoto K, Ninomiya-Tsuji J.
Author information
· 1Department of Biological Sciences, North Carolina State University, Raleigh, NC 27695.
Abstract
TNF activates three distinct intracellular signaling cascades leading to cell survival, caspase-8-mediated apoptosis, or receptor interacting protein kinase 3 (RIPK3)-dependent necrosis, also called necroptosis. Depending on the cellular context, one of these pathways is activated upon TNF challenge. When caspase-8 is activated, it drives the apoptosis cascade and blocks RIPK3-dependent necrosis. Here we report the biological event switching to activate necrosis over apoptosis. TAK1 kinase is normally transiently activated upon TNF stimulation. We found that prolonged and hyperactivation of TAK1 induced phosphorylation and activation of RIPK3, leading to necrosis without caspase activation. In addition, we also demonstrated that activation of RIPK1 and RIPK3 promoted TAK1 activation, suggesting a positive feedforward loop of RIPK1, RIPK3, and TAK1. Conversely, ablation of TAK1 caused caspase-dependent apoptosis, in which Ripk3 deletion did not block cell death either in vivo or in vitro. Our results reveal that TAK1 activation drives RIPK3-dependent necrosis and inhibits apoptosis. TAK1 acts as a switch between apoptosis and 

J Biol Chem. 2014 Feb 19. [Epub ahead of print]
In the Beginning, There Was Protein Phosphorylation.
Kyriakis JM.
Author information
· Mercury Therapeutics, Inc., United States.
Abstract
The importance of reversible protein phosphorylation to cellular regulation cannot be overstated. In eukaryotic cells, protein kinase/phosphatase signaling pathways regulate a staggering number of cellular processes including cell proliferation, cell death (apoptosis, necroptosis, necrosis), metabolism (both at the cellular and organismal levels), behavior and neurological function, development and pathogen resistance. While protein phosphorylation as a mode of eukaryotic cell regulation is familiar to most biochemists, many are less familiar with protein kinase/phosphatase signaling networks that function in prokaryotes. In this issue, we present four minireviews that cover the important field of prokaryotic protein phosphorylation.


Nat Commun. 2014 Feb 19;5:3351. doi: 10.1038/ncomms4351.
The DUSP26 phosphatase activator adenylate kinase 2 regulates FADD phosphorylation and cell growth.
Kim H1, Lee HJ2, Oh Y3, Choi SG3, Hong SH3, Kim HJ4, Lee SY3, Choi JW5, Su Hwang D3, Kim KS5, Kim HJ6, Zhang J7, Youn HJ8, Noh DY9, Jung YK3.
· 11] School of Biological Science/Bio-Max Institute, Seoul National University, Gwanak-gu, Seoul 151-747, Korea [2].
· 21] Department of Discovery Oncology, Genentech, Inc. 1 DNA Way, South San Francisco, California 94080, USA [2].
· 3School of Biological Science/Bio-Max Institute, Seoul National University, Gwanak-gu, Seoul 151-747, Korea.
· 4Department of Discovery Oncology, Genentech, Inc. 1 DNA Way, South San Francisco, California 94080, USA.
· 5Center for Neuroscience, Korea Institute of Science and Technology, Seoul 136-791, Korea.
· 6Department of Biochemistry, Hanyang University, Ansan, Kyeonggi-do 425-791, Korea.
· 7Department of Microbiology and Immunology, Thomas Jefferson University, Philadelphia, Pennsylvania 19107, USA.
· 8Department of Surgery, Chonbuk National University Medical School, Jeonju 561-180, Korea.
· 9Department of Surgery, Seoul National University College of Medicine, Seoul 110-744, Korea.
Abstract
Adenylate kinase 2 (AK2), which balances adenine nucleotide pool, is a multi-functional protein. Here we show that AK2 negatively regulates tumour cell growth. AK2 forms a complex with dual-specificity phosphatase 26 (DUSP26) phosphatase and stimulates DUSP26 activity independently of its AK activity. AK2/DUSP26 phosphatase protein complex dephosphorylates fas-associated protein with death domain (FADD) and regulates cell growth. AK2 deficiency enhances cell proliferation and induces tumour formation in a xenograft assay. This anti-growth function of AK2 is associated with its DUSP26-stimulating activity. Downregulation of AK2 is frequently found in tumour cells and human cancer tissues showing high levels of phospho-FADDSer194. Moreover, reconstitution of AK2 in AK2-deficient tumour cells retards both cell proliferation and tumourigenesis. Consistent with this, AK2(+/-) mouse embryo fibroblasts exhibit enhanced cell proliferation with a significant alteration in phospho-FADDSer191. These results suggest that AK2 is an associated activator of DUSP26 and suppresses cell proliferation by FADDdephosphorylation, postulating AK2 as a negative regulator of tumour growth.



FEBS Lett. 2014 Feb 11. pii: S0014-5793(14)00092-1. doi: 10.1016/j.febslet.2014.01.050. [Epub ahead of print]
ATM kinase promotes both caspase-8 and caspase-9 activation during TNF-α-induced apoptosis of HeLa cells.
Liu L1, Yim H2, Choi JH3, Kim ST3, Jin Y4, Lee SK3.
· 1Department of Biochemistry, Institute of Glycobiology, Dalian Medical University, 9 South Lvshun Road Western Section, Dalian, 116044 Liaoning, China; Division of Pharmaceutical Biosciences, Research Institute for Pharmaceutical Sciences, College of Pharmacy, Seoul National University, Seoul 151-742, South Korea. Electronic address: liulinhua@hotmail.com.
· 2Division of Pharmaceutical Biosciences, Research Institute for Pharmaceutical Sciences, College of Pharmacy, Seoul National University, Seoul 151-742, South Korea; Department of Pharmacy, College of Pharmacy, Hanyang University, 55 Hanyangdaehak-ro, Sangrok-gu, Ansan, Kyeonggi-do 426-791, South Korea.
· 3Division of Pharmaceutical Biosciences, Research Institute for Pharmaceutical Sciences, College of Pharmacy, Seoul National University, Seoul 151-742, South Korea.
· 4Department of Life Science, Jilin University, Jiefang Road, Changchun, China.
Abstract
In this study, we show that atraxia telangiectasia mutated kinase (ATM) activity is generally upregulated by different apoptotic stimuli, i.e. TNF-α, TRAIL, paclitaxel, or UV. Apoptotic progression is markedly attenuated by siATM-RNA through down regulation of caspase-8 and caspase-9 in parallel with decreases in FLIP-S (short form of cellular FLICE inhibitory protein) protein levels and Bid cleavage. In addition, ATM activity is upregulated through t-Cdc6 while caspase-8 and caspase-9 activities increase. Taken together, we suggest that ATM regulates caspase-8activation by influencing levels of FLIP-S, ATM kinase activity is upregulated by t-Cdc6, and increased ATM activity plays an essential role in the amplification of apoptosis in TNF-α-stimulated HeLa cells.

J Natl Cancer Inst. 2014 Feb 1;106(2):djt440. doi: 10.1093/jnci/djt440.
Synergistic Targeting of AML Stem/Progenitor Cells With IAP Antagonist Birinapant and Demethylating Agents.
Carter BZ1, Mak PY, Mak DH, Shi Y, Qiu Y, Bogenberger JM, Mu H, Tibes R, Yao H, Coombes KR, Jacamo RO, McQueen T, Kornblau SM, Andreeff M.
Abstract
BACKGROUND:
Acute myeloid leukemia (AML) therapy has limited long-term efficacy because patients frequently develop disease relapse because of the inability of standard chemotherapeutic agents to target AML stem/progenitor cells. Here, we identify deregulated apoptotic components in AML stem/progenitor cells and investigate the individual and combinatorial effects of the novel inhibitor of apoptosis (IAP) protein antagonist and second mitochondrial-derived activator of caspases (SMAC) mimetic birinapant and demethylating epigenetic modulators.
METHODS:
Protein expression was measured by reversed-phase protein array in AML patient (n = 511) and normal (n = 21) samples and by western blot in drug-treated cells. The antileukemic activity of birinapant and demethylating agents was assessed in vitro and in an in vivo AML mouse xenograft model (n = 10 mice per group). All statistical tests were two-sided.
RESULTS:
Compared with bulk AML cells, CD34(+)38(-) AML stem/progenitors expressed increased cIAP1 and caspase-8 levels and decreased SMAC levels (one-way analysis of variance followed by Tukey's multiple comparison test, P < .001). Birinapant induced death receptor-/caspase-8-mediated apoptosis in AML cells, including in AML stem/progenitor cells, but not in normal CD34(+) cells. Demethylating agents modulated extrinsic apoptosis pathway components and, when combined with birinapant, were highly synergistic in vitro (combination index < 1), and also more effective in vivo (P < .001, by Student t test, for the median survival of birinapant plus 5-azacytadine vs birinapant alone or vs controls).
CONCLUSIONS:
cIAP1, SMAC, and caspase-8 appear to play a role in AML stem cell survival, and synergistic targeting of these cells with birinapant and demethylating agents shows potential utility in leukemia therapy
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Abstract
Autophagy is required for the maintenance of cardiomyocytes homeostasis. However, the abnormal autophagy could lead to the development of heart failure. Autophagy is enhanced during myocardial ischemia/reperfusion; it remains to elucidate the molecular regulation of autophagy. We report here that miR-325, ARC and E2F1 constitute an axis that regulates autophagy. Our results showed that miR-325 expression is upregulated upon anoxia/reoxygenation and ischemia/reperfusion. Cardiomyocyte-specific overexpression of the miR-325 potentiates autophagic responses and myocardial infarct sizes, whereas knockdown of miR-325 inhibited autophagy and cell death. We searched for the downstream mediator of miR-325 and identified that ARC is a target of miR-325. ARC transgenic mice could attenuate autophagy and myocardial infarction sizes upon pressure-overload-induced heart failure, whereas ARC null mice exhibited an increased autophagic accumulation in the heart. The suppression of ARC by miR-325 led to its inability to repress autophagic program. In exploring the molecular mechanism by which miR-325 expression is regulated, our results revealed that the transcription factor E2F1 contributed to promote miR-325 expression. E2F1 null mice demonstrated reduced autophagy and myocardial infarction sizes upon ischemia/reperfusion. Our present study reveals a novel autophagic regulating model that is composed of E2F1, miR-325 and ARC. Modulation of their levels may provide a new approach for tackling cardiac failure.
Keywords: miR-325; ARC; autophagy
[bookmark: _GoBack]Abbreviations: miRNAs, microRNAs; ARC, apoptosis repressor with caspase recruitment domain; A/R, anoxia/reoxygenation; I/R, ischemia/reperfusion; LC3, microtubule-associated protein 1 light chain 3; BFA, Bafilomycin A1; 3-MA, 3-methyladenine; qRT-PCR, quantitative reverse transcription polymerase chain reaction; C-Casp3, cleaved caspase-3; TP, target protector
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e of oxygen in Earth’s early ocean and atmosphere

Timalhy W. Lyons, Christopher T. Reinhard & Noah J. Planavsky
How atmospheric oxygen concentrations evolved from only small amounts for the early Earth to about 21
per cent today remains uncertain: here our latest understanding of the evolution of Earth's oxygen levels is

discussed.
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