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J Biol Chem. 2013 Dec 30. [Epub ahead of print]
A novel SIRT2 inhibitor with p53-dependent pro-apoptotic activity in non-small-cell lung cancer.
Hoffmann G, Breitenbuecher F, Schuler M, Ehrenhofer-Murray AE.
Author information 
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Abstract
SIRT2 is an NAD+-dependent protein deacetylase whose targets include histone H4 lysine 16, p53 and α-tubulin. Since deacetylation of p53 regulates its effect on apoptosis, pharmacological inhibition of SIRT2-dependent p53 deacetylation is of great therapeutic interest for the treatment of cancer. Here, we have identified two structurally related compounds, AEM1 and AEM2, that are selective inhibitors of SIRT2 (IC50 values of 18.5 and 3.8 μM, respectively), but show only weak effects on other sirtuins like SIRT1, SIRT3 and yeast Sir2. Interestingly, both compounds sensitized non-small cell lung cancer (NSCLC) cell lines towards the induction of apoptosis by the DNA-damaging agent etoposide. Importantly, this sensitization was dependent on the presence of functional p53, thus establishing a link between SIRT2 inhibition by these compounds and p53 activation. Further, treatment with AEM1 and AEM2 led to elevated levels of p53 acetylation and to increased expression of CDKN1A, which encodes the cell cycle regulator p21WAF1, as well as the pro-apoptotic genes PUMA and NOXA, three transcriptional targets of p53. Altogether, our data suggest that inhibition of SIRT2 by these compounds causes increased activation of p53 by decreasing SIRT2-dependent p53 deacetylation. These compounds thus provide a good opportunity for lead optimization and drug development to target p53-proficient cancers.

J Biol Chem. 2013 Dec 27. [Epub ahead of print]
The nucleolar protein Myb-binding protein 1A (MYBBP1A) enhances p53 tetramerization and acetylation in response to nucleolar disruption.
Ono W, Hayashi Y, Yokoyama W, Kuroda T, Kishimoto H, Ito I, Kimura K, Akaogi K, Waku T, Yanagisawa J.
Author information 
· University of Tsukuba, Japan;
Abstract
Tetramerization of p53 is crucial to exert its biological activity, and nucleolar disruption is sufficient to activate p53. We previously demonstrated that nucleolar stress induces translocation of the nucleolar protein MYBBP1A from the nucleolus to the nucleoplasm and enhances p53 activity. However, whether and how MYBBP1A regulates p53 tetramerization in response to nucleolar stress remain unclear. In this study, we demonstrated that MYBBP1A enhances p53 tetramerization, followed by acetylation under nucleolar stress. We found that MYBBP1A has two regions that directly bind to lysine residues of the p53 C-terminal regulatory domain. MYBBP1A formed a self-assembled complex that provided a molecular platform for p53 tetramerization and enhanced p300-mediated acetylation of the p53 tetramer. Moreover, our results show that MYBBP1A functions to enhance p53 tetramerization that is necessary for p53 activation, followed by cell death with actinomycin D treatment. Thus, we suggest that MYBBP1A plays a pivotal role in the cellular stress response.
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J Biol Chem. 2013 Dec 16. [Epub ahead of print]
PIASxα enhances SUMO1 modification of PTEN as a SUMO E3 ligase.
Wang W, Chen Y, Wang S, Hu N, Cao Z, Wang W, Tong T, Zhang X.
Author information 
· Peking University Health Science Center, China.
Abstract
The tumor suppressor PTEN plays a critical role in the regulation of multiple cellular processes that include survival, cell cycle, proliferation and apoptosis. PTEN is frequently mutated or deleted in various human cancer cells to promote tumorigenesis. PTEN is regulated by SUMOylation, but the SUMO E3 ligase involved in the SUMOylation of PTEN remains unclear. Here, we demonstrated that PIASxα is a SUMO E3 ligase for PTEN. PIASxα physically interacted with PTEN both in vitro and in vivo. Their interaction depended on the integrity of Phosphatase and C2 domains of PTEN, and the region of PIASxα comprising residues 134-347. PIASxα enhanced PTEN protein stability by reducing PTEN ubiquitination, while the mutation of PTEN SUMO1 conjugation sites neutralized the effect of PIASxα on PTEN protein half-life. Functionally, PIASxα, as a potential tumor suppressor, negatively regulated the PI3K-Akt pathway through stabilizing PTEN protein. Overexpression of PIASxα led to G0/G1 cell cycle arrest, thus triggered the inhibition of cell proliferation and tumorigenesis. Together, our studies suggest that PIASxα is a novel SUMO E3 ligase for PTEN and it positively regulates PTEN protein level in tumor suppression.
Cancer Cell. 2013 Dec 9;24(6):751-65. doi: 10.1016/j.ccr.2013.10.013.
Transformation of the fallopian tube secretory epithelium leads to high-grade serous ovarian cancer in brca;tp53;pten models.
Perets R1, Wyant GA2, Muto KW2, Bijron JG3, Poole BB2, Chin KT2, Chen JY2, Ohman AW2, Stepule CD2, Kwak S1, Karst AM1, Hirsch MS3, Setlur SR2, Crum CP3, Dinulescu DM4, Drapkin R5.
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Abstract
High-grade serous ovarian carcinoma presents significant clinical and therapeutic challenges. Although the traditional model of carcinogenesis has focused on the ovary as a tumor initiation site, recent studies suggest that there may be additional sites of origin outside the ovary, namely the secretory cells of the fallopian tube. Our study demonstrates that high-grade serous tumors can originate in fallopian tubal secretory epithelial cells and also establishes serous tubal intraepithelial carcinoma as the precursor lesion to high-grade serous ovarian and peritoneal carcinomas in animal models targeting the Brca, Tp53, and Pten genes. These findings offer an avenue to address clinically important questions that are critical for cancer prevention and early detection in women carrying BRCA1 and BRCA2 mutations. 
Oncogene. 2013 Dec 2. doi: 10.1038/onc.2013.512. [Epub ahead of print]
The deubiquitylase Ataxin-3 restricts PTEN transcription in lung cancer cells.
Sacco JJ, Yau TY, Darling S, Patel V, Liu H, Urbé S, Clague MJ, Coulson JM.
Author information 
· Cellular and Molecular Physiology, Institute of Translational Medicine, University of Liverpool, Liverpool, UK.
Abstract
The phosphatidylinositol-3-kinase (PI3K) pathway is commonly hyperactivated in cancer. One mechanism by which this occurs is by silencing of the phosphatase and tensin homolog (PTEN), a tumor suppressor and major antagonist of the pathway, through genetic, epigenetic or posttranscriptional mechanisms. Here, we used an unbiased siRNA screen in non-small-cell lung cancer cells to identify deubiquitylases (DUBs) that have an impact on PI3K signaling by regulating the abundance of PTEN. We found that PTEN expression was induced by depleting any of three members of the Josephin family DUBs: ataxin 3 (ATXN3), ataxin 3-like (ATXN3L) and Josephin domain containing 1 (JOSD1). However, this effect is not mediated through altered PTEN protein stability. Instead, depletion of each DUB increases expression of both the PTEN transcript and its competing endogenous RNA, PTENP1. In ATXN3-depleted cells, under conditions of transcriptional inhibition, PTEN and PTENP1 mRNAs rapidly decay, suggesting that ATXN3 acts primarily by repressing their transcription. Importantly, the PTEN induction observed in response to ATXN3 siRNA is sufficient to downregulate Akt phosphorylation and hence PI3K signaling. Histone deacetylase inhibitors (HDACi) have been suggested as potential mediators of PTEN transcriptional reactivation in non-small-cell lung cancer. Although PTEN exhibits a very limited response to the broad-spectrum HDACi Vorinostat (SAHA) in A549 cells, we find that combination with ATXN3 depletion enhances PTEN induction in an additive manner. Similarly, these interventions additively decrease cell viability. Thus, ATXN3 provides an autonomous, complementary therapeutic target in cancers with epigenetic downregulation of PTEN.Oncogene advance online publication, 2 December 2013; doi:10.1038/onc.2013.512.
J Clin Invest. 2013 Dec 2;123(12):5401-9. doi: 10.1172/JCI70437. Epub 2013 Nov 25.
AKT activation promotes PTEN hamartoma tumor syndrome-associated cataract development.
Sellitto C, Li L, Gao J, Robinson ML, Lin RZ, Mathias RT, White TW.
Abstract
Mutations in the human phosphatase and tensin homolog (PTEN) gene cause PTEN hamartoma tumor syndrome (PHTS), which includes cataract development among its diverse clinical pathologies. Currently, it is not known whether cataract formation in PHTS patients is secondary to other systemic problems, or the result of the loss of a critical function of PTEN within the lens. We generated a mouse line with a lens-specific deletion of Pten (PTEN KO) and identified a regulatory function for PTEN in lens ion transport. Specific loss of PTEN in the lens resulted in cataract. PTEN KO lenses exhibited a progressive age-related increase in intracellular hydrostatic pressure, along with, increased intracellular sodium concentrations, and reduced Na+/K+-ATPase activity. Collectively, these defects lead to lens swelling, opacities and ultimately organ rupture. Activation of AKT was highly elevated in PTEN KO lenses compared to WT mice. Additionally, pharmacological inhibition of AKT restored normal Na+/K+-ATPase activity in primary cultured lens cells and reduced lens pressure in intact lenses from PTEN KO animals. These findings identify a direct role for PTEN in the regulation of lens ion transport through an AKT-dependent modulation of Na+/K+-ATPase activity, and provide a new animal model to investigate cataract development in PHTS patients. 
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Structural basis of AMPK regulation by small molecule activators.
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Abstract
AMP-activated protein kinase (AMPK) plays a major role in regulating cellular energy balance by sensing and responding to increases in AMP/ADP concentration relative to ATP. Binding of AMP causes allosteric activation of the enzyme and binding of either AMP or ADP promotes and maintains the phosphorylation of threonine 172 within the activation loop of the kinase. AMPK has attracted widespread interest as a potential therapeutic target for metabolic diseases including type 2 diabetes and, more recently, cancer. A number of direct AMPK activators have been reported as having beneficial effects in treating metabolic diseases, but there has been no structural basis for activator binding to AMPK. Here we present the crystal structure of human AMPK in complex with a small molecule activator that binds at a site between the kinase domain and the carbohydrate-binding module, stabilising the interaction between these two components. The nature of the activator-binding pocket suggests the involvement of an additional, as yet unidentified, metabolite in the physiological regulation of AMPK. Importantly, the structure offers new opportunities for the design of small molecule activators of AMPK for treatment of metabolic disorders. 
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Self-renewal and Differentiation of Muscle Satellite Cells is Regulated by Fas-associated Death Domain.
Cheng W, Wang L, Yang B, Zhang R, Yao C, He L, Liu Z, Du P, Hammache K, Wen J, Li H, Xu Q, Hua Z.
Author information
Abstract
The decisions between self-renewal and differentiation of adult stem cells are critical for tissue repair and homeostasis. Here, we show that the apoptotic adaptor Fas-associated Death Domain (FADD) regulated the fate decisions of muscle satellite cells (SCs). FADD phosphorylation was specifically induced in cycling SCs, which was high in metaphase and declined in later anaphase. Furthermore, phosphorylated FADD at Ser191 accumulated in the uncommitted cycling SCs and was asymmetrically localized in the self-renewing daughter SCs. SCs containing a phosphoryl-mimicking mutation at Ser191 of FADD (FADD-D) expressed higher levels of stem-like markers and reduced commitment-associated markers. Moreover, FADD-D suppressed SCs activation and differentiation, which promoted the cycling SCs into a reversible quiescent state. Therefore, these data indicate FADD regulates the fate determination of cycling SCs.

FEBS Lett. 2013 Dec 24. pii: S0014-5793(13)00918-6. doi: 10.1016/j.febslet.2013.12.010. [Epub ahead of print]
Agonist antibody activates death receptor 6 downstream signaling involving TRADD recruitment.
Hu R1, Du Q1, Yin X1, Li J1, Wang T2, Zhang L3.
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Abstract
Death receptor 6 (DR6) is a member of the death domain-containing receptor that belongs to the TNFR superfamily. To date, the ligand for DR6 is still not clearly defined. Here, we developed a functional agonist monoclonal antibody (DQM3) against DR6, which bound to the first cysteine-rich domain. Importantly, DR6 signaling could be clearly activated by DQM3, which was dependent on its intracellular death domain. In addition, we demonstrated that the association between DR6 and TRADD was enhanced upon DQM3 stimulation and TRADD was involved in DR6-induced signaling activation. Taken together, our findings provide new insight into a novel mechanism by which DR6 induces downstream signaling in response to an agonist antibody. [STRUCTURED SUMMARY OF PROTEIN INTERACTIONS:]: DR6physically interactswithTRADDbyanti bait coimmunoprecipitation(View interaction).
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Evidence of complex formation between FADD and c-FLIP death effector domains for the death inducing signaling complex.
Hwang EY, Jeong MS, Park SY, Jang SB.
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Abstract
Adaptor protein FADD recruits the initiating caspases-8 and -10 through homotypic death effector domain (DED) interactions to form the death inducing signaling complex (DISC). Cellular FLICE-inhibitory protein (c-FLIP) is an inhibitor of death ligand-induced apoptosis downstream of death receptors and FADD competes with procaspase-8/10 for recruitment at DISC. However, at the molecular level, the mechanism of action ofFADD and c-FLIP proteins remain poorly understood. In this study, we provide evidence indicating that the death effector domain (DED) of FADDinteracts directly with the death effector domain of human c-FLIP. In addition, we developed a molecular docking model of FADD and c-FLIP proteins using homology modeling. We also found that four structure-based mutants (E80A, L84A, K169A and Y171A) of c-FLIP DEDs disturbed the interaction with FADD DED, and that these mutations lowered the stability of the c-FLIP DED.

Blood. 2013 Dec 18. [Epub ahead of print]
Lyn-mediated procaspase 8 dimerization blocks apoptotic signaling in B-cell chronic lymphocytic leukemia.
Zonta F, Pagano MA, Trentin L, Tibaldi E, Frezzato F, Gattazzo C, Martini V, Trimarco V, Mazzorana M, Bordin L, Semenzato G, Brunati AM.
Author information
Abstract
Lyn, a member of the group of tyrosine kinases named the Src family kinases (SFKs), is over-expressed, associated with an aberrant multiprotein complex and constitutively active in B-cell chronic lymphocytic leukemia (B-CLL) cells, resulting in a high level of tyrosine phosphorylation and contributing to their resistance to apoptosis. By using biochemical and bioinformatics tools, we identified procaspase-8, the caspase-8 zymogen, as a cytosolic target for Lyn in B-CLL cells, the phosphorylation of which at Tyr380 promotes the formation of an inactive procaspase-8 homodimer. This complex remains segregated in the cytosol and appears to be crucial in mediating the anti-apoptotic function of Lyn in this disease. The significance of the Lyn-procaspase-8 axis in impairing apoptosis in B-CLL cells was further confirmed by pharmacological and genetic inhibition of procaspase-8, which drastically reduced the apoptosis induced by the SFK inhibitors PP2 and dasatinib. Our data highlight that Lyn's dysregulated expression, activity and localization in B-CLL supports resistance to cell demise by inhibiting an early player of apoptotic signaling, potentially broadening the perspectives of developing new strategies for the treatment of this disease.
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Trigonelline attenuates the adipocyte differentiation and lipid accumulation in 3T3-L1 cells.
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Abstract
Trigonelline is a natural alkaloid mainly found in Trigonella Foenum Graecum (fenugreek) Fabaceae and other edible plants with a variety of medicinal applications. Therefore, we investigated the molecular mechanism of trigonelline (TG) on the inhibition of adipocyte differentiation and lipid accumulation in 3T3-L1 cells. Trigonelline suppressed lipid droplet accumulation in a concentration (75 and 100μM) dependent manner. Treatment of adipocyte with of TG down regulates the peroxisome proliferator-activated receptor (PPARγ) and CCAAT element binding protein (C/EBP-α) mRNA expression, which leads to further down regulation of other gene such as adiponectin, adipogenin, leptin, resistin and adipocyte fatty acid binding protein (aP2) as compared with respective control cells on 5th and 10th day of differentiation. Further, addition of triognelline along with troglitazone to the adipocyte attenuated the troglitazone effects on PPARγ mediated differentiation and lipid accumulation in 3T3-L1 cells. Trigonelline might compete against troglitazone for its binding to the PPARγ. In addition, adipocyte treated with trigonelline and isoproterenol separately. Isoproterenol, a lipolytic agent which inhibits the fatty acid synthase and GLUT-4 transporter expression via cAMP mediated pathway, we found that similar magnitude response of fatty acid synthase and GLUT-4 transporter expression in trigonelline treated adipocyte. These results suggest that the trigonelline inhibits the adipogenesis by its influences on the expression PPARγ, which leads to subsequent down regulation of PPAR-γ mediated pathway during adipogenesis. Our findings provide key approach to the mechanism underlying the anti-adipogenic activity of trigonelline.
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The Role of PPARδ Signaling in the Cardiovascular System.
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Abstract
Peroxisome proliferator-activated receptors (PPARα, β/δ, and γ), members of the nuclear receptor transcription factor superfamily, play important roles in the regulation of metabolism, inflammation, and cell differentiation. All three PPAR subtypes are expressed in the cardiovascular system with various expression patterns. Among the three PPAR subtypes, PPARδ is the least studied but has arisen as a potential therapeutic target for cardiovascular and many other diseases. It is known that PPARδ is ubiquitously expressed and abundantly expressed in cardiomyocytes. Accumulated evidence illustrates the role of PPARδ in regulating cardiovascular function and determining pathological progression. In this chapter, we will discuss the current knowledge in the role of PPARδ in the cardiovascular system, the mechanistic insights, and the potential therapeutic utilization for treating cardiovascular disease. 
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Cellular responses to excess fatty acids: focus on ubiquitin regulatory X domain-containing protein 8.
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Termination mechanism of CREB-dependent activation of COX-2 expression in early phase of adipogenesis.
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Mammary inflammation around parturition appeared to be attenuated by consumption of fish oil rich in n-3 polyunsaturated fatty acids.
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Malaria: Resistance nailed
· Christopher V. Plowe1 
A series of in vitro, genomic, ecological and epidemiological studies has pinpointed gene mutations in the malaria parasite Plasmodium falciparum that play a key part in resistance to artemisinin-based antimalarial drugs.
[image: ]
Ariey et al.1 show that mutations in a Plasmodium falciparum gene that encodes the kelch protein K13 are associated with both in vitro and clinical measures of artemisinin-resistant P. falciparum malaria in Cambodia. The mutations (orange spheres) encode amino-acid changes in the 'propeller blades' of this protein, which resembles a child's pinwheel and is thought to be involved in various protein–protein interactions.
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· A molecular marker of artemisinin-resistant Plasmodium falciparum malaria
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A molecular marker is required to monitor artemisinin-resistant Plasmodium falciparum parasites in southeast Asia; here mutations in K13-propeller are associated with artemisinin resistance in vitro and in vivo and also cluster in Cambodian provinces where resistance is prevalent.
See also 
· News & Views by Plowe 
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· Divergent angiocrine signals from vascular niche balance liver regeneration and fibrosis
· Bi-Sen Ding,  
· Zhongwei Cao,  
· Raphael Lis,  
· Daniel J. Nolan,  
· Peipei Guo, 
· Michael Simons, 
· Mark E. Penfold, 
· Koji Shido, 
· Sina Y. Rabbany & 
· Shahin Rafii 
· + et al.
Divergent angiocrine signals from liver sinusoidal endothelial cells elicit regeneration after immediate injury and provoke fibrosis after chronic insult.
· Antibacterial membrane attack by a pore-forming intestinal C-type lectin
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Secreted C-type lectins protect the intestinal epithelium from Gram-positive bacteria; this study shows that for the C-type lectin RegIIIα, bacterial killing occurs in a two-step process whereby the lectin first binds to bacterial peptidoglycans then oligomerizes on the bacterial membrane to form a permeabilizing pore.
· Structural basis for recognition of synaptic vesicle protein 2C by botulinum neurotoxin A
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Botulinum neurotoxin A (BoNT/A) is considered the most toxic substance known but is also used as a therapeutic drug for a growing number of diseases and conditions; researchers have now obtained a high-resolution crystal structure of the receptor-binding domain of the BoNT/A in complex with the luminal domain of synaptic vesicle protein 2C (SV2C), one of its receptors, allowing the identification of a peptide that can inhibit complex formation.
· Coupled GTPase and remodelling ATPase activities form a checkpoint for ribosome export
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Two proteins are identified in yeast that regulate the timing of pre-ribosome export from the nucleus; Nug2 binds pre-60S particles until they are ready for export, at which time Nug2 is replaced by the export adaptor Nmd3, enabling the export machinery to recognise the pre-ribosome that is ready to be transferred to the cytoplasm.
· N6-methyladenosine-dependent regulation of messenger RNA stability
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The mRNAs of higher eukaryotes are extensively modified internally with N6-methyladenosine, but the specific functional role of this modification has been unclear; here this modification on mRNA is shown to be recognized by several proteins, the modification and its recognition serve to regulate the RNA’s lifetime.

DH

Biochem Biophys Res Commun. 2013 Dec 28. pii: S0006-291X(13)02171-2. doi: 10.1016/j.bbrc.2013.12.100. [Epub ahead of print]
The PDZ-binding motif of Yes-associated protein is required for its co-activation of TEAD-mediated CTGF transcription and oncogenic cell transforming activity.
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Abstract
YAP is a transcriptional co-activator that acts downstream of the Hippo signaling pathway and regulates multiple cellular processes, including proliferation. Hippo pathway-dependent phosphorylation of YAP negatively regulates its function. Conversely, attenuation of Hippo-mediated phosphorylation of YAP increases its ability to stimulate proliferation and eventually induces oncogenic transformation. The C-terminus of YAP contains a highly conserved PDZ-binding motif that regulates YAP's functions in multiple ways. However, to date, the importance of the PDZ-binding motif to the oncogenic cell transforming activity of YAP has not been determined. In this study, we disrupted the PDZ-binding motif in the YAP (5SA) protein, in which the sites normally targeted by Hippo pathway-dependent phosphorylation are mutated. We found that loss of the PDZ-binding motif significantly inhibited the oncogenic transformation of cultured cells induced by YAP (5SA). In addition, the increased nuclear localization of YAP (5SA) and its enhanced activation of TEAD-dependent transcription of the cell proliferation gene CTGF were strongly reduced when the PDZ-binding motif was deleted. Similarly, in mouse liver, deletion of the PDZ-binding motif suppressed nuclear localization of YAP (5SA) and YAP (5SA)-induced CTGF expression. Taken together, our results indicate that the PDZ-binding motif of YAP is critical for YAP-mediated oncogenesis, and that this effect is mediated by YAP's co-activation of TEAD-mediated CTGF transcription.

J Invest Dermatol. 2014 Jan;134(1):14-6. doi: 10.1038/jid.2013.372.
Hippo: hungry, hungry for melanoma invasion.
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Abstract
The acquisition of invasive properties in melanoma is associated with a high proclivity for metastasis, but the underlying pathways are poorly characterized. The Hippo pathway has an important role in organ size control and is dysregulated in some type of tumors. The present study, "Pro-invasive activity of the Hippo pathway effectors YAP and TAZ in cutaneous melanoma" by Nallet-Staub et al., 2013, provides the first in-depth analysis of expression of the Hippo pathway effectors YAP (yes-associated protein) and TAZ (Tafazzin) in human melanocytic lesions. Importantly, results from this study demonstrate a causal relationship between YAP/TAZ levels and melanoma cell tumorigenicity and invasiveness. 
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The two faces of Hippo: targeting the Hippo pathway for regenerative medicine and cancer treatment.
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Abstract
The Hippo signalling pathway is an emerging growth control and tumour suppressor pathway that regulates cell proliferation and stem cell functions. Defects in Hippo signalling and hyperactivation of its downstream effectors Yes-associated protein (YAP) and transcriptional co-activator with PDZ-binding motif (TAZ) contribute to the development of cancer, which suggests that pharmacological inhibition of YAP and TAZ activity may be an effective anticancer strategy. Conversely, YAP and TAZ can also have beneficial roles in stimulating tissue repair and regeneration following injury, so their activation may be therapeutically useful in these contexts. A complex network of intracellular and extracellular signalling pathways that modulate YAP and TAZ activities have recently been identified. Here, we review the regulation of the Hippo signalling pathway, its functions in normal homeostasis and disease, and recent progress in the identification of small-molecule pathway modulators. 
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