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Targeting of MCL-1 kills MYC-driven mouse and human lymphomas even when they bear mutations in p53.
Kelly GL, Grabow S, Glaser SP, Fitzsimmons L, Aubrey BJ, Okamoto T, Valente LJ, Robati M, Tai L, Fairlie WD, Lee EF, Lindstrom MS, Wiman KG, Huang DC, Bouillet P, Rowe M, Rickinson AB, Herold MJ, Strasser A.
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Abstract
The transcriptional regulator c-MYC is abnormally overexpressed in many human cancers. Evasion from apoptosis is critical for cancer development, particularly c-MYC-driven cancers. We explored which anti-apoptotic BCL-2 family member (expressed under endogenous regulation) is essential to sustain c-MYC-driven lymphoma growth to reveal which should be targeted for cancer therapy. Remarkably, inducible Cre-mediated deletion of even a single Mcl-1 allele substantially impaired the growth of c-MYC-driven mouse lymphomas. Mutations in p53 could diminish but not obviate the dependency of c-MYC-driven mouse lymphomas on MCL-1. Importantly, targeting of MCL-1 killed c-MYC-driven human Burkitt lymphoma cells, even those bearing mutations in p53. Given that loss of one allele of Mcl-1 is well tolerated in healthy tissues, our results suggest that therapeutic targeting of MCL-1 would be an attractive therapeutic strategy for MYC-driven cancers. 

Carcinogenesis. 2013 Dec 31. [Epub ahead of print]
Understanding the non-canonical pathways involved in p53-mediated tumor suppression.
Hager KM, Gu W.
Author information 
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Abstract
In the last three decades since the discovery of p53, it has become increasingly apparent that p53 plays a very important role in tumor suppression. Previously, it was thought that the tumor suppressive functions lied solely in the canonical p53-mediated apoptosis, cell cycle arrest, and senescence. However, more recent research has shown that anti-oncogenic activity of p53 can still occur in the absence of these downstream functions. These results suggest that more non-canonical roles of p53 may have a much larger impact on other p53-regulated programs then initially anticipated. Recently the non-canonical activities of p53 such as cell metabolism, autophagy, and necrosis have been the subject of intense study. p53 effects many aspects of cellular metabolism including catabolism, anabolism, and ROS levels. p53 has a dual role in autophagy regulation. Initiation of autophagy occurs through direct transcription of pro-autophagy genes and inhibition transpires through a transcription-independent mechanism. The role of p53 in these cellular processes is quite complex and evidence suggests that p53 can play both a pro- and anti-oncogenic role in these non-conical pathways. Despite of more than 60,000 publications on p53 in the literature, the mechanisms for p53-mediated tumor suppression apparently need to be further elucidated.
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RUNX3 Protects against Oncogenic KRAS.
[No authors listed]
Abstract
RUNX3 suppresses KRAS-induced lung tumor initiation via activation of the ARF-p53-p21 pathway. 
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MDM2-p53 Interaction in Paediatric Solid Tumours: Preclinical Rationale, Biomarkers and Resistance.
Barone G, Tweddle DA, Shohet JM, Chesler L, Moreno L, Pearson AD, Maerken TV.
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Abstract
p53 is one of the main regulators of apoptosis, senescence, cell cycle arrest and DNA repair. The expression, function and stabilization of p53 are governed by a complex network of regulators including p14ARF and MDM2. MDM2 is the main negative regulator of p53 activity and stability. Unlike tumours in adults, which tend to overcome p53 regulation by p53 mutations, the paediatric tumours neuroblastoma and sarcoma frequently retain wild type p53. Nevertheless, in childhood cancer the p53 pathway is commonly impaired due to upstream MDM2-p14ARF-p53 network aberrations. In contrast, aberrations of the p53 downstream pathway are very rare. In cancer cells with intact p53 downstream function MDM2 inhibition, and subsequent rapid increases in nuclear p53 levels, potently "re-activate" dormant apoptotic pathways and rapidly induce apoptotic cell death. As a result MDM2-p53 interaction inhibitors, including cis-imidazolines analogs (Nutlins), are potentially very effective agents in neuroblastoma and sarcomas. Predictive biomarkers are important as a lack of p53 mutations appears to reliably predict response to these inhibitors. Tumours should be screened for p53 mutations in children considered for MDM2-p53 interaction inhibitors. In addition, it is essential that other predictive biomarkers are investigated. The serum concentration of macrophage inhibitory cytokine-1 (MIC-1) may be a good pharmacodynamic biomarker based on recent findings. In conclusion, targeting the interaction between p53 and its main negative regulator MDM2 represents a major new therapeutic approach in poor prognosis paediatric malignancies without p53 mutations.
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p14ARF suppresses tumor-induced thrombosis by regulating the tissue factor pathway.
Zerrouqi A, Pyrzynska B, Brat DJ, Van Meir EG.
Author information 
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Abstract
How necrotic areas develop in tumors is incompletely understood but can impact progression. Recent findings suggest that formation of vascular microthrombi contributes to tumor necrosis, prompting investigation of coagulation cascades. Here we report that loss of tumor suppressor p14ARF can contribute to activating the clotting cascade in glioblastoma (GBM). p14ARF transcriptionally upregulated TFPI2, a Kunitz-type serine protease in the tissue factor pathway that inhibits the initiation of thrombosis reactions. p14ARF activation in tumor cells delayed their ability to activate plasma clotting. Mechanistically, p14ARF activated the TFPI2 promoter in a p53-independent manner that relied upon c-JUN, SP1 and JNK activity. Taken together, our results identify the critical signaling pathways activated by p14ARF to prevent vascular microthrombosis triggered by glioma cells. Stimulation of this pathway might be used as a therapeutic strategy to reduce aggressive phenotypes associated with necrotic tumors including glioblastoma.
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miR-34a is essential for p19Arf-driven cell cycle arrest.
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Abstract
The Arf tumor suppressor gene product, p19Arf, regulates cell proliferation in incipient cancer cells and during embryo development. Beyond its commonly accepted p53-dependent actions, p19Arf also acts independently of p53 in both contexts. One such p53-independent effect with in vivo relevance includes its repression of Pdgfrβ, a process that is essential for vision in the mouse. We have utilized cell culture-based and mouse models to define a new role for miR-34a in this process. Ectopic expression of Arf in cultured cells enhanced the expression of several microRNAs predicted to target Pdgfrß synthesis, including the miR-34 family. Because miR-34a has been implicated as a p53-dependent effector, we investigated whether it also contributed to p53-independent effects of p19Arf. Indeed, in mouse embryo fibroblasts (MEFs) lacking p53, Arf-driven repression of Pdgfrβ and its blockade of Pdgf-B stimulated DNA synthesis were both completely interrupted by anti-microRNA against miR-34a. Ectopic miR-34a directly targeted Pdgfrβ and a plasmid reporter containing wild-type Pdgfrβ 3'UTR sequence, but not one in which the miR-34a target sequence was mutated. Although miR-34a expression has been linked to p53-a well-known effector of p19Arf-Arf expression and its knockdown correlated with miR-34a level in MEFs lacking p53. Finally, analysis of the mouse embryonic eye demonstrated that Arf controlled expression of miR-34a, and the related miR-34b and c, in vivo during normal mouse development. Our findings indicate that miR-34a provides an essential link between p19Arf and its p53-independent capacity to block cell proliferation driven by Pdgfrβ. This has ramifications for developmental and tumor suppressor roles of Arf
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Diverse roles of C-terminal Hsp70-interacting protein (CHIP) in tumorigenesis.
Sun C, Li HL, Shi ML, Liu QH, Bai J, Zheng JN.
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Abstract
BACKGROUND: 
The carboxyl terminus of Hsp70-interacting protein (CHIP) is a member of E3 ubiquitin ligase, functioning as a link between the chaperone (heat shock protein 70/90) and proteasome systems, playing a vital role in maintaining the protein homeostasis in the cytoplasm. CHIP has been demonstrated to be involved in tumorigenesis, proliferation and invasion in several malignancies, regulating a number of oncogenic proteins. However, CHIP has also been implicated in the modulation of tumor suppressor proteins. The pathogenic mechanism of CHIP expression in human malignancy is not yet clear, and a number of studies have suggested that CHIP may have opposing roles in different cancers. Therefore, many studies have focused on the relationship between CHIP and carcinoma.
METHODS: 
A literature search focusing on regulation network, biological function and clinical significance of CHIP in connection with its role in cancer development was performed on the MEDLINE databases.
RESULTS AND CONCLUSIONS: 
CHIP may be a potential diagnostic biomarker and therapeutic target for human cancer, and may play different roles in different human cancers. This inconsistence might be induced by the diversity of CHIP downstream targeting proteins. Therefore, the phenotypes determined by CHIP should be dependent on the function of its specific targets in a specific type of cancer cells. Whether CHIP contributes to tumor progression or suppression in various human cancers remains unclear, suggesting the necessity of further extensive investigation of its role in tumorigenesis.

Mol Cancer Ther. 2014 Jan 7. [Epub ahead of print]
Overcoming Acquired BRAF Inhibitor Resistance in Melanoma via Targeted Inhibition of Hsp90 with Ganetespib.
Acquaviva J, Smith DL, Jimenez JP, Zhang C, Sequeira M, He S, Sang J, Bates RC, Proia DA.
Author information 
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Abstract
Activating BRAF kinase mutations serve as oncogenic drivers in over half of all melanomas, a feature that has been exploited in the development of new molecularly-targeted approaches to treat this disease. Selective BRAFV600E inhibitors, such as vemurafenib, typically induce initial, profound tumor regressions within this group of patients; however durable responses have been hampered by the emergence of drug resistance. Here we examined the activity of ganetespib, a small molecule inhibitor of Hsp90, in melanoma lines harboring the BRAFV600E mutation. Ganetespib exposure resulted in the loss of mutant BRAF expression and depletion of MAPK and AKT signaling, resulting in greater in vitro potency and antitumor efficacy compared to targeted BRAF and MEK inhibitors. Dual targeting of Hsp90 and BRAFV600E provided combinatorial benefit in vemurafenib-sensitive melanoma cells in vitro and in vivo. Importantly, ganetespib overcame mechanisms of intrinsic and acquired resistance to vemurafenib, the latter of which was characterized by reactivation of ERK signaling. Continued suppression of BRAFV600E by vemurafenib potentiated sensitivity to MEK inhibitors after acquired resistance had been established. Ganetespib treatment reduced, but not abolished, elevations in steady-state ERK activity. Profiling studies revealed that the addition of a MEK inhibitor could completely abrogate ERK reactivation in the resistant phenotype, with ganetespib displaying superior combinatorial activity over vemurafenib. Moreover, ganetespib plus the MEK inhibitor TAK-733 induced tumor regressions in vemurafenib-resistant xenografts. Overall these data highlight the potential of ganetespib as a single-agent or combination treatment in BRAFV600E-driven melanoma, particularly as a strategy to overcome acquired resistance to selective BRAF inhibitors.
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HER2/ErbB2 activates HSF1 and thereby controls HSP90 clients including MIF in HER2-overexpressing breast cancer.
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Abstract
Overexpression of the human epidermal growth factor receptor-2 (HER2) in breast cancer strongly correlates with aggressive tumors and poor prognosis. Recently, a positive correlation between HER2 and MIF (macrophage migration inhibitory factor, a tumor-promoting protein and heat-shock protein 90 (HSP90) client) protein levels was shown in cancer cells. However, the underlying mechanistic link remained unknown. Here we show that overexpressed HER2 constitutively activates heat-shock factor 1 (HSF1), the master transcriptional regulator of the inducible proteotoxic stress response of heat-shock chaperones, including HSP90, and a crucial factor in initiation and maintenance of the malignant state. Inhibiting HER2 pharmacologically by Lapatinib (a dual HER2/epidermal growth factor receptor inhibitor) or CP724.714 (a specific HER2 inhibitor), or by knockdown via siRNA leads to inhibition of phosphoactivated Ser326 HSF1, and subsequently blocks the activity of the HSP90 chaperone machinery in HER2-overexpressing breast cancer lines. Consequently, HSP90 clients, including MIF, AKT, mutant p53 and HSF1 itself, become destabilized, which in turn inhibits tumor proliferation. Mechanistically, HER2 signals via the phosphoinositide-3-kinase (PI3K)-AKT- mammalian target of rapamycin (mTOR) axis to induce activated pSer326 HSF1. Heat-shock stress experiments confirm this functional link between HER2 and HSF1, as HER2 (and PI3K) inhibition attenuate the HSF1-mediated heat-shock response. Importantly, we confirmed this axis in vivo. In the mouse model of HER2-driven breast cancer, ErbB2 inhibition by Lapatinib strongly suppresses tumor progression, and this is associated with inactivation of the HSF1 pathway. Moreover, ErbB2-overexpressing cancer cells derived from a primary mouse ErbB2 tumor also show HSF1 inactivation and HSP90 client destabilization in response to ErbB2 inhibition. Furthermore, in HER2-positive human breast cancers HER2 levels strongly correlate with pSer326 HSF1 activity. Our results show for the first time that HER2/ErbB2 overexpression controls HSF1 activity, with subsequent stabilization of numerous tumor-promoting HSP90 clients such as MIF, AKT and HSF1 itself, thereby causing a robust promotion in tumor growth in HER2-positive breast cancer
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Abstract
Active canonical Wnt signaling results in recruitment of β‐catenin to DNA by TCF/LEF family members, leading to transcriptional activation of TCF target genes. However, additional transcription factors have been suggested to recruit β‐catenin and tether it to DNA. Here, we describe the genome‐wide pattern of β‐catenin DNA binding in murine intestinal epithelium, Wnt‐responsive colorectal cancer (CRC) cells and HEK293 embryonic kidney cells. We identify two classes of β‐catenin binding sites. The first class represents the majority of the DNA‐bound β‐catenin and co‐localizes with TCF4, the prominent TCF/LEF family member in these cells. The second class consists of β‐catenin binding sites that co‐localize with a minimal amount of TCF4. The latter consists of lower affinity β‐catenin binding events, does not drive transcription and often does not contain a consensus TCF binding motif. Surprisingly, a dominant‐negative form of TCF4 abrogates the β‐catenin/DNA interaction of both classes of binding sites, implying that the second class comprises low affinity TCF‐DNA complexes. Our results indicate that β‐catenin is tethered to chromatin overwhelmingly through the TCF/LEF transcription factors in these three systems.
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C-terminal domain of c-FLIPL inhibits the interaction of caspase-8 prodomain with RIP1 death domain and regulates caspase-8-dependent NF-κB activation.
Matsuda I, Matsuo K, Matsushita Y, Haruna Y, Niwa M, Kataoka T.
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Abstract
Caspase-8 plays an essential role in the regulation of apoptotic and non-apoptotic signaling pathways. The long form of the caspase-8 modulator cellular FLIP (c-FLIPL) was previously shown to regulate caspase-8-dependent NF-κB activation by receptor-interacting protein 1 (RIP1) and TNF receptor-associated factor 2 (TRAF2). In this study the molecular mechanism by which c-FLIPL regulates caspase-8-dependent NF-κB activation was further explored in the human embryonic kidney cell line HEK 293 and variant cells barely expressing caspase-8. The caspase inhibitor benzyloxycarbonyl-Val-Ala-Asp(OMe)-fluoromethylketone greatly diminished caspase-8-dependent NF-κB activation induced by Fas ligand when c-FLIPL, but not its N-terminal fragment c-FLIP(p43) was expressed. The prodomain of caspase-8 was found to interact with the RIP1 death domain and to be sufficient to mediate NF-κB activation induced by FasL or c-FLIP(p43). The interaction of the RIP1 death domain with caspase-8 was inhibited by c-FLIPL, but not c-FLIP(p43). Thus, these results reveal that the C-terminal domain of c-FLIPL specifically inhibits the interaction of the caspase-8 prodomain with the RIP1 death domain and thereby regulates caspase-8-dependent NF-κB activation.
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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 of FADD and c-FLIP proteins remain poorly understood. In this study, we provide evidence indicating that the death effector domain (DED) of FADD interacts 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.
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HIF1α deubiquitination by USP8 is essential for ciliogenesis in normoxia.
Troilo A, Alexander I, Muehl S, Jaramillo D, Knobeloch KP, Krek W.
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Abstract
Loss of primary cilia is a key feature of von Hippel-Lindau tumor suppressor (VHL)-associated pathology. Although VHL-deficiency predisposes cells to precipitous cilia disassembly in response to growth factor cues, it does not affect ciliogenesis. Here, using a siRNA-based screen to find genes that are essential for ciliogenesis only in the presence of the VHL tumor suppressor gene product pVHL, we identify ubiquitin-specific protease (USP)8. The pVHL-dependency of USP8 for ciliogenesis is directly linked to its function as a HIF1α deubiquitinating enzyme. By counteracting pVHL-mediated ubiquitination of HIF1α, USP8 maintains a basal expression of HIF1α and HIF transcriptional output in normoxia, including the repression of Rabaptin5, which is essential for endosome trafficking-mediated ciliogenesis. 
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Accumulation of cytosolic calcium induces necroptotic cell death in human neuroblastoma.
Nomura M, Ueno A, Saga K, Fukuzawa M, Kaneda Y.
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Abstract
Necrosis has been studied extensively since the early days of medicine, with some patterns of necrosis found to be programmed like apoptotic cell death. However, mechanisms of programmed necrosis (necroptosis) has yet to be fully elucidated. In this study, we investigated how the hemagglutinating virus of Japan-envelope (HVJ-E) induces necrosis in mouse xenografts of human neuroblastoma cells. HVJ-E-induced necrosis in this system was found to depend on phosphorylation of the death receptor kinase RIP1 and on the production of reactive oxygen species (ROS). This process was interpreted as necroptosis, based on its suppression by the small molecule necrostatin-1, and it did not involve the TNF-α receptor pathway. We also demonstrated tha tincreased concentrations of cytoplasmic calcium triggered necroptosis by activating calcium-calmodulin kinase (CaMK) II. Finally, we determined that RIP1 phosphorylation was mediated by CaMK II activation. Together, our results define an upstream pathway for activation of necroptosis in neuroblastoma cells, with potential therapeutic implications.
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Shining light on cell death processes - a novel biosensor for necroptosis, a newly described cell death program.
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Abstract
Cell death contributes to the maintenance of homeostasis, but mounting evidence has confirmed the involvement of programmed cell death in some diseases. The concept of programmed cell death, which was coined several decades ago to refer to apoptosis, now also encompassesnecroptosis, a newly characterized cell death program. Research on programmed cell death has become essential for the development of some new therapies. To study cell death signaling and its molecular mechanisms, new biochemical and fluorogenic approaches have been devised. Here, we first provide an overview of programmed cell death modes and the importance of dynamic cell death studies. Next, we focus on both apoptotic and necroptotic signaling and their mechanisms by providing a systematic review of all the methods and approaches that have been used. We emphasize the contribution of advanced approaches based on fluorescent probes, reporters, and Förster resonance energy transfer (FRET)-based biosensors for studying programmed cell death. Because apoptosis and necroptosis signaling pathways share some effectors molecules, we discuss how these new tools could be used to discriminate between apoptosis and necroptosis. We also describe how we developed specific FRET-based biosensors for detecting necroptosis. Finally, we touch on how dynamic measurement of biomolecules in living models will play a role in personalized prognosis and therapy.
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Death domain complex of the TNFR-1, TRADD, and RIP1 proteins for death-inducing signaling.
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Abstract
Apoptosis can be induced by an extrinsic pathway involving the ligand-mediated activation of death receptors such as tumor necrosis factor receptor-1 (TNFR-1). TNFR-1-associated death domain (TRADD) protein is an adapter molecule that bridges the interaction between TNFR-1 and receptor-interacting serine/threonine-protein kinase 1 (RIP1). However, the molecular mechanism of the complex formation of these proteins has not yet been identified. Here, the binding among TNFR-1, TRADD, and RIP1 was identified using a GST pull-down assay and Biacore biosensor experiment. This study showed that structural characterization and formation of the death-signaling complex could be predicted using TNFR-1, TRADD, and RIP1. In addition, we found that the structure-based mutations of TNFR-1 (P367A and P368A), TRADD (F266A), and RIP1(M637A and R638A) disrupted formation of the death domain (DD) complex and prevented stable interactions among those DDs.
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C-terminal domain of c-FLIPL inhibits the interaction of caspase-8 prodomain with RIP1 death domain and regulates caspase-8-dependent NF-κB activation.
Matsuda I, Matsuo K, Matsushita Y, Haruna Y, Niwa M, Kataoka T.
Author information
Abstract
Caspase-8 plays an essential role in the regulation of apoptotic and non-apoptotic signaling pathways. The long form of the caspase-8 modulator cellular FLIP (c-FLIPL) was previously shown to regulate caspase-8-dependent NF-κB activation by receptor-interacting protein 1 (RIP1) and TNF receptor-associated factor 2 (TRAF2). In this study the molecular mechanism by which c-FLIPL regulates caspase-8-dependent NF-κB activation was further explored in the human embryonic kidney cell line HEK 293 and variant cells barely expressing caspase-8. The caspase inhibitor benzyloxycarbonyl-Val-Ala-Asp(OMe)-fluoromethylketone greatly diminished caspase-8-dependent NF-κB activation induced by Fas ligand when c-FLIPL, but not its N-terminal fragment c-FLIP(p43) was expressed. The prodomain of caspase-8 was found to interact with the RIP1 death domain and to be sufficient to mediate NF-κB activation induced by FasL or c-FLIP(p43). The interaction of the RIP1 death domain with caspase-8 was inhibited by c-FLIPL, but not c-FLIP(p43). Thus, these results reveal that the C-terminal domain of c-FLIPL specifically inhibits the interaction of the caspase-8 prodomain with the RIP1 death domain and thereby regulates caspase-8-dependent NF-κB activation.
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Trim27-deficient mice are susceptible to streptozotocin-induced diabetes.
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Abstract
Tumor necrosis factor α (TNF-α) plays an important role in cell proliferation and apoptosis, and defects in TNF-α-induced apoptosis are associated with various diseases. TRIM27 is a tripartite motif (TRIM) protein containing RING finger, B-box, and coiled-coil domains. We recently reported that TRIM27 positively regulates TNF-α-induced apoptosis through deubiquitination of receptor-interacting protein 1 (RIP1). Multiple studies have suggested a link between TNF-α pathway and various diseases, such as diabetes and colitis. Here, we report that Trim27-deficient mice were susceptible to streptozotocin (STZ)-induced diabetes, a mouse model of diabetes. Infiltration of T cells and cleaved caspase-3 signals were enhanced, and β-cell mass was decreased in Trim27-deficient islets compared to wild-type islets. On the other hand, Trim27-mutation did not affect the dextran sodium sulphate (DSS)-induced colitis. These data support the idea that the TRIM27 mutation is responsible for the development of certain types of diseases.

BMB Rep. 2013 Dec 22. pii: 2556. [Epub ahead of print]
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Inhibitor of apoptosis proteins (IAPs) as therapeutic targets in multiple myeloma (MM).
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Abstract
The inhibitor of apoptosis (IAP) proteins plays a critical role in the control of apoptotic machinery, and has been explored as a therapeutic target. Here, we have examined the functional importance of IAPs in multiple myeloma (MM) by using a Smac-mimetic LCL161. We observed that LCL161 was able to potently induce apoptosis in some MM cell lines but not in others. Examining the levels of XIAP, cIAP1 and cIAP2 post LCL161 treatment indicated clear down regulation of both XIAP activity and cIAP1 levels in both the sensitive and less sensitive (resistant) cell lines. cIAP2, however, was not down regulated in the cell line resistant to the drug. siRNA mediated silencing of cIAP2 significantly enhanced the effect of LCL161 indicating the importance of down regulating all IAPs simultaneously for induction of apopotsis in MM cells. LCL161 induced marked up regulation of the Jak2/Stat3 pathway in the resistant MM cell lines. Combining LCL161 with a Jak2 specific inhibitor resulted in synergistic cell death in MM cell lines and patient cells. In addition, combining LCL161 with death inducing ligands clearly showed that LCL161 sensitized MM cells to both FAS-L and TRAIL.Leukemia accepted article preview online, 9 January 2014. doi:10.1038/leu.2014.2.
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A novel role for inhibitor of apoptosis (IAP) proteins as regulators of endothelial barrier function by mediating RhoA activation.
Hornburger MC, Mayer BA, Leonhardt S, Willer EA, Zahler S, Beyerle A, Rajalingam K, Vollmar AM, Fürst R.
Author information
· *Institute of Pharmaceutical Biology, Biocenter, and †Institute of Biochemistry II, Medical School, Goethe University Frankfurt/Main, Frankfurt/Main, Germany; and.
Abstract
Inhibitor of apoptosis (IAP) proteins, such as XIAP or cIAP1/2, are important regulators of apoptosis in cancer cells, and IAP antagonists are currently evaluated as antitumor agents. Beyond their function in cancer cells, this study demonstrates a novel role of IAPs as regulators of vascular endothelial permeability. Two structurally different IAP antagonists, ABT and Smac085, as well as silencing of IAPs, reduced the thrombin receptor-activating peptide (TRAP)-induced barrier dysfunction in human endothelial cells as assessed by measuring macromolecular permeability or transendothelial electrical resistance. ABT diminished thrombin-evoked stress fiber formation, activation of myosin light chain 2, and disassembly of adherens junctions independent of calcium signaling, protein kinase C, and mitogen-activated protein kinases. Interestingly, ABT and silencing of IAPs, in particular XIAP, reduced the TRAP-evoked RhoA activation, whereas Rac1 was not affected. XIAP and, to a lesser extent, cIAP1 were found to directly interact with RhoA independently of the RhoA activation status. Under cell-free conditions, XIAP did not induce an ubiquitination of RhoA. In summary, our work discloses IAPs as crucial regulators of endothelial permeability and suggests IAP inhibition as interesting approach for the prevention of endothelial barrier dysfunction.
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Targeting the Peroxisome Proliferator-Activated Receptor-γ to Counter the Inflammatory Milieu in Obesity.
Corzo C, Griffin PR.
Author information 
· Department of Molecular Therapeutics, The Scripps Research Institute, Jupiter, FL, USA.
Abstract
Adipose tissue, which was once viewed as a simple organ for storage of triglycerides, is now considered an important endocrine organ. Abnormal adipose tissue mass is associated with defects in endocrine and metabolic functions which are the underlying causes of the metabolic syndrome. Many adipokines, hormones secreted by adipose tissue, regulate cells from the immune system. Interestingly, most of these adipokines are proinflammatory mediators, which increase dramatically in the obese state and are believed to be involved in the pathogenesis of insulin resistance. Drugs that target peroxisome proliferator-activated receptor-γ have been shown to possess anti-inflammatory effects in animal models of diabetes. These findings, and the link between inflammation and the metabolic syndrome, will be reviewed here.
[image: ]




Biochim Biophys Acta. 2014 Jan 2. pii: S0167-4889(13)00445-X. doi: 10.1016/j.bbamcr.2013.12.018. [Epub ahead of print]
Emerging role for RNA binding motif protein 4 in the development of brown adipocytes.
Lin JC1, Tarn WY2, Hsieh WK2.
Author information 
· 1School of Medical Laboratory Science and Biotechnology, College of Medical Science and Technology, Taipei Medical University, Taipei, Taiwan. Electronic address: lin2511@tmu.edu.tw.
· 2Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan.
Abstract
RNA-binding motif protein 4 (RBM4) reportedly reprograms the tissue-specific splicing network which modulates the development of muscles and pancreatic β-islets. Herein, we report that Rbm4a-/- mice exhibited hyperlipidemia accompanied with reduced mass of interscapular brown adipose tissue (iBAT). Elevated RBM4a led to the isoform shift of IR, Ppar-γ, and Pref-1 genes which play pivotal roles in the different stages of adipogenesis. Overexpression of RBM4a enhanced the mitochondrial activity of BAT-like lineage in the presence of uncoupling agent. RBM4a-ablated adipocytes inversely exhibited impaired development and inefficient energy expenditure. Intriguingly, overexpressed RBM4a induced the expression of BAT-specific factors (Prdm16 and Bmp7) in WAT-like lineage, which suggested the potential action of RBM4a on the white-to-brown trans-differentiation of adipocytes. In differentiating adipocytes, RBM4a constituted a feed-forward circuit through autoregulating the splicing pattern of its own transcript. Based on these results, we propose the emerging role of RBM4 in regulating the adipocyte-specific splicing events and transcription cascade, which subsequently facilitate the development and function of BAT-like cells.

[image: ]
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Anti-obesity efficacy of nanoemulsion oleoresin capsicum in obese rats fed a high-fat diet.
Kim JY, Lee MS, Jung S, Joo H, Kim CT, Kim IH, Seo S, Oh S, Kim Y.
Int J Nanomedicine. 2014;9:301-10. doi: 10.2147/IJN.S52414. Epub 2013 Jan 3.

Regulation of lipoprotein lipase by Angptl4.
Dijk W, Kersten S.
Trends Endocrinol Metab. 2014 Jan 4. pii: S1043-2760(13)00210-5. doi: 10.1016/j.tem.2013.12.005. [Epub ahead of print]

The Peroxisomal Proliferator-Activated Receptor (PPAR) α Agonist, Fenofibrate, Prevents Fractionated Whole-Brain Irradiation-Induced Cognitive Impairment.
Greene-Schloesser D, Payne V, Peiffer AM, Hsu FC, Riddle DR, Zhao W, Chan MD, Metheny-Barlow L, Robbins ME.
Radiat Res. 2014 Jan 7. [Epub ahead of print]

Anti-IL-17 Antibody Improves Hepatic Steatosis by Suppressing Interleukin-17-Related Fatty Acid Synthesis and Metabolism.
Shi W, Zhu Q, Gu J, Liu X, Lu L, Qian X, Shen J, Zhang F, Li G.
Clin Dev Immunol. 2013;2013:253046. doi: 10.1155/2013/253046. Epub 2013 Dec 17.

Imbalanced response of ATP-binding cassette transporter A1 and CD36 expression to increased oxidized low-density lipoprotein loading contributes to the development of THP-1 derived foam cells.
Liu HY, Cui HB, Chen XM, Chen XY, Wang SH, Du WP, Zhou HL, Zhao RC, Zhou Y, Liu YH, Cui CC, Huang C.
J Biochem. 2014 Jan;155(1):35-42. doi: 10.1093/jb/mvt106.

PPAR ligands regulate lipid content, metabolism and composition in fetal lungs of diabetic rats.
Kurtz M, Capobianco E, Careaga VP, Martínez N, Mazzucco MB, Maier M, Jawerbaum A.
J Endocrinol. 2014 Jan 3. [Epub ahead of print]
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Lin JC, Tarn WY, Hsieh WK.
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HIV: Ringside views
· Christopher V. Plowe1 
Two crystal structures reveal that the Vif and Vpx proteins of human and simian immunodeficiency viruses mediate evasion of host defences by reprogramming the cellular protein-degradation machinery.
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LETTERS
· The effects of genetic variation on gene expression dynamics during development
· Mirko Francesconi &  
· Ben Lehner
A comprehensive study into the effects of polymorphisms on gene expression dynamics during a 12-hour development period of Caenorhabditis elegans shows that both cis and trans expression quantitative trait loci (eQTLs) can increase and decrease gene expression, depending on the time point, and that trans eQTLs can act as modifiers of expression during a given period of development.
· HMGA2 functions as a competing endogenous RNA to promote lung cancer progression
· Madhu S. Kumar,  
· Elena Armenteros-Monterroso,  
· Philip East,  
· Probir Chakravorty,  
· Nik Matthews, 
· Monte M. Winslow & 
· Julian Downward 
· + et al.
HMGA2 promotes lung cancer progression in mice and humans; in mouse and human lung cancer cells, HMGA2 competes with mRNAs like TGFBR3 for the let-7 microRNA family, and in human non-small-cell lung cancer tissue, expression levels of HMGA2 and TGFBR3 are correlated, suggesting that HMGA2 functions both as a protein-coding gene and as a non-coding RNA.
· Mycobacteria manipulate macrophage recruitment through coordinated use of membrane lipids
· C. J. Cambier,  
· Kevin K. Takaki,  
· Ryan P. Larson,  
· Rafael E. Hernandez,  
· David M. Tobin, 
· Kevin B. Urdahl, 
· Christine L. Cosma & 
· Lalita Ramakrishnan 
· + et al.
The bacteria responsible for causing tuberculosis in mammals and zebrafish are shown to preferentially recruit and infect permissive macrophages while evading microbicidal ones.
· Transcranial amelioration of inflammation and cell death after brain injury
· Theodore L. Roth,  
· Debasis Nayak,  
· Tatjana Atanasijevic,  
· Alan P. Koretsky,  
· Lawrence L. Latour & 
· Dorian B. McGavern 
· + et al.
Using long-term intravital photography to explore the cellular changes after compression-induced traumatic brain injury in a murine model, it is shown that parenchymal and meningeal inflammation as well as cell death can be modulated by topical treatment with purinergic receptor antagonists and glutathione.
· Structural basis for hijacking CBF-β and CUL5 E3 ligase complex by HIV-1 Vif
· Yingying Guo,  
· Liyong Dong,  
· Xiaolin Qiu,  
· Yishu Wang,  
· Bailing Zhang, 
· Hongnan Liu, 
· You Yu, 
· Yi Zang, 
· Maojun Yang & 
· Zhiwei Huang 
· + et al.
This study provides a crystal structure of the Vif–CBF-β–CUL5–ELOB–ELOC complex, which shows that Vif mimics the action of SOCS2 to interact with CUL5 and ELOC.
See also 
· News & Views by Malim 
· Structural basis of lentiviral subversion of a cellular protein degradation pathway
· David Schwefel,  
· Harriet C. T. Groom,  
· Virginie C. Boucherit,  
· Evangelos Christodoulou,  
· Philip A. Walker, 
· Jonathan P. Stoye, 
· Kate N. Bishop & 
· Ian A. Taylor 
· + et al.
The crystal structure of a ternary complex of the lentiviral accessory protein Vpx with the E3 ligase substrate adaptor DCAF1 and the HIV-1 restriction factor SAMHD1 shows how Vpx recruits SAMHD1 to the cell’s ubiquitination machinery.
See also 
· News & Views by Malim 
· Efficient ethanol production from brown macroalgae sugars by a synthetic yeast platform
· Maria Enquist-Newman,  
· Ann Marie E. Faust,  
· Daniel D. Bravo,  
· Christine Nicole S. Santos,  
· Ryan M. Raisner, 
· Arthur Hanel, 
· Preethi Sarvabhowman, 
· Chi Le, 
· Drew D. Regitsky, 
· Susan R. Cooper, 
· Lars Peereboom, 
· Alana Clark, 
· Yessica Martinez, 
· Joshua Goldsmith, 
· Min Y. Cho, 
· Paul D. Donohoue, 
· Lily Luo, 
· Brigit Lamberson, 
· Pramila Tamrakar, 
· Edward J. Kim, 
· Jeffrey L. Villari, 
· Avinash Gill, 
· Shital A. Tripathi, 
· Padma Karamchedu, 
· Carlos J. Paredes, 
· Vineet Rajgarhia, 
· Hans Kristian Kotlar, 
· Richard B. Bailey, 
· Dennis J. Miller, 
· Nicholas L. Ohler, 
· Candace Swimmer & 
· Yasuo Yoshikuni 
· + et al.
Saccharomyces cerevisiae bearing engineered alginate and mannitol catabolic pathways can ferment sugars from brown macroalgae to produce ethanol, potentially allowing the use of brown macroalgae as a viable feedstock for the production of biofuels and renewable chemicals.
· De novo protein crystal structure determination from X-ray free-electron laser data
· Thomas R. M. Barends,  
· Lutz Foucar,  
· Sabine Botha,  
· R. Bruce Doak,  
· Robert L. Shoeman, 
· Karol Nass, 
· Jason E. Koglin, 
· Garth J. Williams, 
· Sébastien Boutet, 
· Marc Messerschmidt & 
· Ilme Schlichting 
· + et al.
Femtosecond crystallography with an X-ray free-electron laser is used to analyse micrometre-sized protein crystals, generating a high-resolution structure of the protein without previous knowledge of what it looks like.
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Diversity of ageing across the tree of life
Ouien R. Jones, Alexander Scheueriein, Roberto Salguero-Gémez, Carlo Giovanni Camarda, Ralf Schaibk + et al
Examination of demographic age trajectories for species fiom a wide range of taxonomic groups shows
that these species have very diverse life-history pattems; mortality and reproduction vary greatly with age
for both long- and short-lved species. and the relationships between ageing. mortalty and reproduction are
clearly complex.
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Figure 1: Destruction of host-cell antiviral proteins.
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2, Guo and colleagues' crystal structure? shows the HIV-1 Vif protein occupying a central position
as a substrate receptor in the CRLS complex formed between host-cell proteins CBF-B, ELOB—
ELOC. CULS, an E2 enzyme and RBX2. The substrate, an APOBECS3 protein, is recruited by Vi
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