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Chronic kidney disease and cardiovascular therapeutics time to close the evidence gaps.
Chang TI, Chertow GM.
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Molecular mechanisms of inflammasome activation during microbial infections.
Broz P, Monack DM.

Department of Microbiology and Immunology, Stanford School of Medicine, Stanford University, Stanford, CA, USA.

Summary:   The innate immune system plays a crucial role in the rapid recognition and elimination of invading microbes. Detection of microbes relies on germ-line encoded pattern recognition receptors (PRRs) that recognize essential bacterial molecules, so-called pathogen-associated molecular patterns (PAMPs). A subset of PRRs, belonging to the NOD-like receptor (NLR) and the PYHIN protein families, detects viral and bacterial pathogens in the cytosol of host cells and induces the assembly of a multi-protein signaling platform called the inflammasome. The inflammasome serves as an activation platform for the mammalian cysteine protease caspase-1, a central mediator of innate immunity. Active caspase-1 promotes the maturation and release of interleukin-1β (IL-1β) and IL-18 as well as protein involved in cytoprotection and tissue repair. In addition, caspase-1 initiates a novel form of cell death called pyroptosis. Here, we discuss latest advances and our insights on inflammasome stimulation by two model intracellular pathogens, Francisella tularensis and Salmonella typhimurium. Recent studies on these pathogens have significantly shaped our understanding of the molecular mechanisms of inflammasome activation and how microbes can evade or manipulate inflammasome activity. In addition, we review the role of the inflammasome adapter ASC in caspase-1 autoproteolysis and new insights into the structure of the inflammasome complex.
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Elevated AIM2-mediated pyroptosis triggered by hypercytotoxic Francisella mutant strains is attributed to increased intracellular bacteriolysis.
Peng K, Broz P, Jones J, Joubert LM, Monack D.

Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, California, USA. Cell Sciences Imaging Facility, Stanford University School of Medicine, Stanford, California, USA.

Intracellular bacterial pathogens Francisella novicida and the Live Vaccine Strain (LVS) are recognized in the macrophage cytosol by the AIM2 inflammasome, which leads to the activation of caspase-1 and the processing and secretion of active IL-1β, IL-18 and pyroptosis. Previous studies have reported that F. novicida and LVS mutants in specific genes (e.g. FTT0584, mviN and ripA) induce elevated inflammasome activation and hypercytotoxicity in host cells, leading to the proposal that F. novicida and LVS may have proteins that actively modulate inflammasome activation. However, there has been no direct evidence of such inflammasome evasion mechanisms. Here, we demonstrate for the first time that the above mutants, along with a wide range of F. novicida hypercytotoxic mutants that are deficient for membrane-associated proteins (ΔFTT0584, ΔmviN, ΔripA, ΔfopA and ΔFTN1217) or deficient for genes involved in O-antigen or LPS biosynthesis (ΔwbtA and ΔlpxH) lyse more intracellularly, thus activating increased levels of AIM2-dependent pyroptosis and other innate immune signalling pathways. This suggests that an inflammasome-specific evasion mechanism may not be present in F. novicida and LVS. Furthermore, future studies may need to consider increased bacterial lysis as a possible cause of elevated stimulation of multiple innate immune pathways when the protein composition or surface carbohydrates of the bacterial membrane is altered.
© 2011 Blackwell Publishing Ltd.PMID:    21883803    [PubMed - in process] 
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Genotype, phenotype, and outcomes of nine patients with T-B+NK+ SCID.

Yu GP, Nadeau KC, Berk DR, de Saint Basile G, Lambert N, Knapnougel P, Roberts J, Kavanau K, Dunn E, Stiehm ER, Lewis DB, Umetsu DT, Puck JM, Cowan MJ.
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Yu GP, Nadeau KC, Berk DR, de Saint Basile G, Lambert N, Knapnougel P, Roberts J, Kavanau K, Dunn E, Stiehm ER, Lewis DB, Umetsu DT, Puck JM, Cowan MJ. Genotype, phenotype, and outcomes of nine patients with T-B+NK+ SCID. Pediatr Transplantation 2011: 00: 000-000. © 2011 John Wiley & Sons A/S. Abstract:  There are few reports of clinical presentation, genotype, and HCT outcomes for patients with T-B+NK+ SCID. Between 1981 and 2007, eight of 84 patients with SCID who received and/or were followed after HCT at UCSF had the T-B+NK+ phenotype. One additional patient with T-B+NK+ SCID was identified as the sibling of a patient treated at UCSF. Chart reviews were performed. Molecular analyses of IL7R, IL2RG, JAK3, and the genes encoding the CD3 T-cell receptor components δ (CD3D), ε (CD3E), and ζ (CD3Z) were carried out. IL7R mutations were documented in four patients and CD3D mutations in two others. Three patients had no defects found. Only two of nine patients had an HLA-matched related HCT donor. Both survived, and neither developed GVHD. Five of seven recipients of haploidentical grafts survived. Although the majority of reported cases of T-B+NK+ SCID are caused by defects in IL7R, CD3 complex defects were also found in this series and should be considered when evaluating patients with T-B+NK+ SCID. Additional genes, mutations in which account for T-B+NK+ SCID, remain to be found. Better approaches to early diagnosis and HCT treatment are needed for patients lacking an HLA-matched related donor.
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Progressive histological damage in renal allografts is associated with expression of innate and adaptive immunity genes.
Naesens M, Khatri P, Li L, Sigdel TK, Vitalone MJ, Chen R, Butte AJ, Salvatierra O, Sarwal MM.

Division of Nephrology, Department of Pediatrics, Stanford University School of Medicine, Stanford, California, USA [2] Department of Nephrology and Renal Transplantation, University Hospitals Leuven, Leuven, Belgium.

The degree of progressive chronic histological damage is associated with long-term renal allograft survival. In order to identify promising molecular targets for timely intervention, we examined renal allograft protocol and indication biopsies from 120 low-risk pediatric and adolescent recipients by whole-genome microarray expression profiling. In data-driven analysis, we found a highly regulated pattern of adaptive and innate immune gene expression that correlated with established or ongoing histological chronic injury, and also with development of future chronic histological damage, even in histologically pristine kidneys. Hence, histologically unrecognized immunological injury at a molecular level sets the stage for the development of chronic tissue injury, while the same molecular response is accentuated during established and worsening chronic allograft damage. Irrespective of the hypothesized immune or nonimmune trigger for chronic allograft injury, a highly orchestrated regulation of innate and adaptive immune responses was found in the graft at the molecular level. This occurred months before histologic lesions appear, and quantitatively below the diagnostic threshold of classic T-cell or antibody-mediated rejection. Thus, measurement of specific immune gene expression in protocol biopsies may be warranted to predict the development of subsequent chronic injury in histologically quiescent grafts and as a means to titrate immunosuppressive therapy.Kidney International advance online publication, 31 August 2011; doi:10.1038/ki.2011.245.
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Immunobiology of naive and genetically modified HLA-class-I-knockdown human embryonic stem cells.
Deuse T, Seifert M, Phillips N, Fire A, Tyan D, Kay M, Tsao PS, Hua X, Velden J, Eiermann T, Volk HD, Reichenspurner H, Robbins RC, Schrepfer S.

Cardiothoracic Surgery, Stanford University, Stanford, CA 94305, USA.

Human embryonic stem cells (hESCs) can serve as a universal cell source for emerging cell or tissue replacement strategies, but immune rejection of hESC derivatives remains an unsolved problem. Here, we sought to describe the mechanisms of rejection for naïve hESCs and upon HLA class I (HLA I) knockdown (hESC(KD)). hESCs were HLA I-positive but negative for HLA II and co-stimulatory molecules. Transplantation of naïve hESC into immunocompetent Balb/c mice induced substantial T helper cell 1 and 2 (Th1 and Th2) responses with rapid cell death, but hESCs survived in immunodeficient SCID-beige recipients. Histology revealed mainly macrophages and T cells, but only scattered natural killer (NK) cells. A surge of hESC-specific antibodies against hESC class I, but not class II antigens, was observed. Using HLA I RNA interference and intrabody technology, HLA I surface expression of hESC(KD) was 88%-99% reduced. T cell activation after hESC(KD) transplantation into Balb/c was significantly diminished, antibody production was substantially alleviated, the levels of graft-infiltrating immune cells were reduced and the survival of hESC(KD) was prolonged. Because of their very low expression of stimulatory NK ligands, NK-susceptibility of naïve hESCs and hESC(KD) was negligible. Thus, HLA I recognition by T cells seems to be the primary mechanism of hESC recognition, and T cells, macrophages and hESC-specific antibodies participate in hESC killing.
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Imaging Guidance with C-arm CT: Prospective Evaluation of Its Impact on Patient Radiation Exposure during Transhepatic Arterial Chemoembolization.
Kothary N, Abdelmaksoud MH, Tognolini A, Fahrig R, Rosenberg J, Hovsepian DM, Ganguly A, Louie JD, Kuo WT, Hwang GL, Holzer A, Sze DY, Hofmann LV.
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PURPOSE:To prospectively evaluate the impact of C-arm CT on radiation exposure to hepatocellular carcinoma (HCC) patients treated by chemoembolization.

MATERIALS AND METHODS:Patients with HCC (N = 87) underwent digital subtraction angiography (DSA; control group) or combined C-arm CT/DSA (test group) for chemoembolization. Dose-area product (DAP) and cumulative dose (CD) were measured for guidance and treatment verification. Contrast agent volume and C-arm CT utility were also measured.

RESULTS:The marginal DAP increase in the test group was offset by a substantial (50%) decrease in CD from DSA. Use of C-arm CT allowed reduction of DAP and CD from DSA imaging (P = .007 and P = .017). Experienced operators were more efficient in substituting C-arm CT for DSA, resulting in a negligible increase (7.5%) in total DAP for guidance, compared with an increase of 34% for all operators (P = .03). For treatment verification, DAP from C-arm CT exceeded that from DSA, approaching that of conventional CT. The test group used less contrast medium (P = .001), and C-arm CT provided critical or supplemental information in 20% and 17% of patients, respectively.

CONCLUSIONS:Routine use of C-arm CT can increase stochastic risk (DAP) but decrease deterministic risk (CD) from DSA. However, the increase in DAP is operator-dependent, thus, with experience, it can be reduced to under 10%. C-arm CT provides information not provided by DSA in 33% of patients, while decreasing the use of iodinated contrast medium. As with all radiation-emitting modalities, C-arm CT should be used judiciously.Copyright © 2011 SIR. Published by Elsevier Inc. All rights reserved.PMID:    21875814    [PubMed - as supplied by publisher]
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The Shaping of Modern Human Immune Systems by Multiregional Admixture with Archaic Humans.
Abi-Rached L, Jobin MJ, Kulkarni S, McWhinnie A, Dalva K, Gragert L, Babrzadeh F, Gharizadeh B, Luo M, Plummer FA, Kimani J, Carrington M, Middleton D, Rajalingam R, Beksac M, Marsh SG, Maiers M, Guethlein LA, Tavoularis S, Little AM, Green RE, Norman PJ, Parham P.

Department of Structural Biology and Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Whole-genome comparisons identified introgression from archaic to modern humans. Our analysis of highly polymorphic HLA class I, vital immune system components subject to strong balancing selection, shows how modern humans acquired the HLA-B*73 allele in west Asia through admixture with archaic humans called Denisovans, a likely sister group to the Neandertals. Virtual genotyping of Denisovan and Neandertal genomes identified archaic HLA haplotypes carrying functionally distinctive alleles that have introgressed into modern Eurasian and Oceanian populations. These alleles, of which several encode unique or strong ligands for natural killer cell receptors, now represent more than half the HLA alleles of modern Eurasians and also appear to have been later introduced into Africans. Thus, adaptive introgression of archaic alleles has significantly shaped modern human immune systems.PMID:    21868630
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Donor immunization with WT1 peptide augments anti-leukemic activity after MHC-matched bone marrow transplantation.
Kohrt HE, Müller AM, Baker J, Goldstein MJ, Newell E, Dutt S, Czerwinski DK, Lowsky R, Strober S.

Department of Medicine, Division of Blood and Marrow Transplantation, Stanford University, Stanford, CA, United States;

The curative potential of MHC-matched allogeneic bone marrow transplantation (BMT) is in part due to immunologic graft-versus-tumor (GvT) reactions mediated by donor T cells that recognize host minor histocompatibility antigens. Immunization with leukemia-associated antigens, such as Wilm's Tumor 1 (WT1) peptides, induces a T cell population that is tumor antigen specific. We determined whether allogeneic BMT combined with immunotherapy using WT1 peptide vaccination of donors induced more potent anti-tumor activity than either therapy alone. WT1 peptide vaccinations of healthy donor mice induced CD8(+) T cells that were specifically reactive to WT1-expressing FBL3 leukemia cells. We found that peptide immunization was effective as a prophylactic vaccination prior to tumor challenge, yet was ineffective as a therapeutic vaccination in tumor-bearing mice. BMT from vaccinated healthy MHC-matched donors, but not syngeneic donors, into recipient tumor-bearing mice was effective as a therapeutic maneuver and resulted in eradication of FBL3 leukemia. The transfer of total CD8(+) T cells from immunized donors was more effective than the transfer of WT1-tetramer(+)CD8(+) T cells and both required CD4(+) T cell help for maximal anti-tumor activity. These findings show that WT1 peptide vaccination of donor mice can dramatically enhance GvT activity after MHC-matched allogeneic BMT.PMID:    21868578    [PubMed - as supplied by publisher]
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Analysis of the ketosynthase-chain length factor heterodimer from the fredericamycin polyketide synthase.
Szu PH, Govindarajan S, Meehan MJ, Das A, Nguyen DD, Dorrestein PC, Minshull J, Khosla C.

Department of Chemistry, Stanford University, Stanford, CA 94305-5025, USA.

The pentadecaketide fredericamycin has the longest carbon chain backbone among polycyclic aromatic polyketide antibiotics whose biosynthetic genes have been sequenced. This backbone is synthesized by the bimodular fdm polyketide synthase (PKS). Here, we demonstrate that the bimodular fdm PKS as well as its elongation module alone synthesize undecaketides and dodecaketides. Thus, unlike other homologs, the fdm ketosynthase-chain length factor (KS-CLF) heterodimer does not exclusively control the backbone length of its natural product. Using sequence- and structure-based approaches, 48 CLF multiple mutants were engineered and analyzed. Unexpectedly, the I134F mutant was unable to turn over but could initiate and partially elongate the polyketide chain. This unprecedented mutant suggests that the KS-CLF heterodimer harbors an as yet uncharacterized chain termination mechanism. Together, our findings reveal fundamental mechanistic differences between the fdm PKS and its well-studied homologs.

Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21867917    [PubMed - in process] 
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Clinical Neuroproteomics and Biomarkers: From Basic Research to Clinical Decision-making.
Shoemaker LD, Achrol AS, Sethu P, Steinberg GK, Chang SD.
1. Department of Neurosurgery, Stanford Institute for Neuro-Innovation & Translational Neurosciences, Stanford Neuromolecular Innovation Program, Stanford University, 300 Pasteur Drive, Stanford, CA 94305; 2. Department of Bioengineering, University of Louisville, 2100 S. Brook St., Louisville, KY 40208.

Clinical neuroproteomics aims to advance our understanding of disease and injury affecting the central and peripheral nervous systems through the study of protein expression and the discovery of protein biomarkers to facilitate diagnosis and treatment. The general premise of the biomarker field is that in vivo factors present either in tissue or circulating biofluids, reflect pathological changes, and can be identified and analyzed. This approach offers an opportunity to illuminate changes occurring at both the population- and patient levels, toward the realization of personalized medicine. This review is intended to provide research-driven clinicians with an overview of protein biomarkers of disease and injury for clinical use and to highlight methodology and potential pitfalls. We examine the neuroproteomic biomarker field and discuss the hallmarks and the challenges of clinically-relevant biomarker discovery relating to CNS pathology. We discuss the issues in the maturation of potential biomarkers from discovery to FDA-approval and review several platforms for protein biomarker discovery, including protein microarray and mass spectrometry-based proteomics. We describe the application of microfluidic technologies to the evolution of a robust clinical test. Finally, we highlight several biomarkers currently in use for cancer, ischemia, and injury in the CNS. Future efforts utilizing these technologies will result in the maturation of existing, and the identification of de novo, biomarkers, which could guide clinical decision-making and advance diagnostic and therapeutic options for the treatment of neurological disease and injury.PMID:    21866062
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Giant cell arteritis: immune and vascular aging as disease risk factors.

Mohan SV, Liao YJ, Kim JW, Goronzy JJ, Weyand CM.

Department of Medicine, Division of Immunology and Rheumatology and the Department of Ophthalmology, Stanford University School of Medicine, Stanford, CA 94305-5166, USA. cweyand@stanford.edu.

ABSTRACT: Susceptibility for giant cell arteritis increases with chronological age, in parallel with age-related restructuring of the immune system and age-induced remodeling of the vascular wall. Immunosenescence results in shrinkage of the naïve T-cell pool, contraction of T-cell diversity, and impairment of innate immunity. Aging of immunocompetent cells forces the host to take alternative routes for protective immunity and confers risk for pathogenic immunity that causes chronic inflammatory tissue damage. Dwindling immunocompetence is particularly relevant as the aging host is forced to cope with an ever growing infectious load. Immunosenescence coincides with vascular aging during which the arterial wall undergoes dramatic structural changes and medium and large arteries lose their pliability and elasticity. On the molecular level, elastic fibers deteriorate and matrix proteins accumulate biochemical modifications. Thus, the aging process impacts the two major biologic systems that liaise to promote giant cell arteritis; the immune system and the vessel wall niche.PMID:21861860[PubMed - as supplied by publisher] 
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Sex differences in disease risk from reported genome-wide association study findings.

Liu LY, Schaub MA, Sirota M, Butte AJ.
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Men and women differ in susceptibility to many diseases and in responses to treatment. Recent advances in genome-wide association studies (GWAS) provide a wealth of data for associating genetic profiles with disease risk; however, in general, these data have not been systematically probed for sex differences in gene-disease associations. Incorporating sex into the analysis of GWAS results can elucidate new relationships between single nucleotide polymorphisms (SNPs) and human disease. In this study, we performed a sex-differentiated analysis on significant SNPs from GWAS data of the seven common diseases studied by the Wellcome Trust Case Control Consortium. We employed and compared three methods: logistic regression, Woolf's test of heterogeneity, and a novel statistical metric that we developed called permutation method to assess sex effects (PMASE). After correction for false discovery, PMASE finds SNPs that are significantly associated with disease in only one sex. These sexually dimorphic SNP-disease associations occur in Coronary Artery Disease and Crohn's Disease. GWAS analyses that fail to consider sex-specific effects may miss discovering sexual dimorphism in SNP-disease associations that give new insights into differences in disease mechanism between men and women.PMID:    21858542    [PubMed - as supplied by publisher]
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Rotavirus shedding in premature infants following first immunization.

Smith CK, McNeal MM, Meyer NR, Haase S, Dekker CL.

Stanford University School of Medicine, 300 Pasteur Drive, G312, Stanford, CA 94305, USA.

OBJECTIVE:There is limited data regarding rotavirus vaccine shedding in premature infants. We describe the natural history of rotavirus shedding in premature infants in the 2-week period following first immunization with RotaTeq(®), the pentavalent rotavirus vaccine (RV5), and the risk for symptomatic transmission to household contacts (HHC).

PATIENTS AND METHODS:A prospective pilot study of 15 premature infants of gestational ages 26-34 weeks immunized with RV5 between 6 and 14 weeks chronological age on discharge from the NICU was conducted. Stool samples collected in the following 2 weeks and analyzed for rotavirus antigen by enzyme immunoassay (EIA), cell culture, and RT-PCR. Solicited adverse events were collected on study subjects and any symptoms of fever, vomiting and diarrhea in HHC.
RESULTS:Rotavirus antigen shedding after immunization was detected, with positive rotavirus EIA results in 53.3% of premature infants and in 22.1% of 86 stool samples collected. Shedding rates by RT-PCR were higher with 86.7% of infants and 76.7% of samples being positive. Only 42% of EIA positive samples were positive by cell culture (8/86 total samples, 9.3%). None of 53 HHC reported symptoms of rotavirus infection during the 4 weeks following immunization of the infants.
CONCLUSIONS:The findings of this study demonstrate that premature infants have positive stools by EIA, viral culture, and RT-PCR at varying time points during 2 weeks following first-dose immunization with RV5. RT-PCR shedding rates need to be clinically evaluated in the context of virus quantification by cell culture, which was low. No symptomatic transmission to HHC was detected in this study, supporting low transmissibility of vaccine virus shed by these infants born prematurely.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21856359    [PubMed - as supplied by publisher]
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NEUROCOGNITIVE IMPAIRMENT IN ADULTS WITH MOYAMOYA DISEASE WITHOUT STROKE.

Karzmark P, Zeifert PD, Bell-Stephens TE, Steinberg GK, Dorfman LJ.
Departments of Neurology and Neurological Sciences,1 and of Neurosurgery,2 Stanford University School of Medicine; Stanford Stroke Center,3; and Neuropsychology Service,4 Stanford Hospital and Clinics; Stanford, California 94305, USA.

BACKGROUND:Adults with Moyamoya Disease (MMD) have been shown to manifest cognitive impairment, but it is unclear whether this is the result of ischemic stroke.

OBJECTIVE:To determine whether adults with MMD but without stroke have cognitive impairment.

METHODS:We performed detailed neuropsychological assessments in 30 adults with angiographically-confirmed MMD without MRI evidence of stroke.

RESULTS:Twenty (67%) patients exhibited small T2 hyperintensities in the cerebral subcortical white matter on brain MRI, but no evidence of grey matter damage. Significant cognitive impairment, defined as half of test scores 1 or more SD below the normal mean, was present in 7 (23%) patients. Executive functioning, mental efficiency, and word-finding were the ability areas most frequently impaired, whereas memory was relatively intact. Clinically significant emotional distress (depression and/or anxiety) was present in 11 (37%) patients. Comparable cognitive findings were observed also in the subset of 10 (33%) patients with completely normal static brain MRI.
CONCLUSION:Cognitive impairment in MMD can occur in the absence of ischemic stroke, as manifested on MRI.PMID:    21849919    [PubMed - as supplied by publisher]
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Discovery and preclinical validation of drug indications using compendia of public gene expression data.
Sirota M, Dudley JT, Kim J, Chiang AP, Morgan AA, Sweet-Cordero A, Sage J, Butte AJ.

Division of Systems Medicine, Department of Pediatrics, Stanford University School of Medicine, 251 Campus Drive, Stanford, CA 94305-5415, USA.

The application of established drug compounds to new therapeutic indications, known as drug repositioning, offers several advantages over traditional drug development, including reduced development costs and shorter paths to approval. Recent approaches to drug repositioning use high-throughput experimental approaches to assess a compound's potential therapeutic qualities. Here, we present a systematic computational approach to predict novel therapeutic indications on the basis of comprehensive testing of molecular signatures in drug-disease pairs. We integrated gene expression measurements from 100 diseases and gene expression measurements on 164 drug compounds, yielding predicted therapeutic potentials for these drugs. We recovered many known drug and disease relationships using computationally derived therapeutic potentials and also predict many new indications for these 164 drugs. We experimentally validated a prediction for the antiulcer drug cimetidine as a candidate therapeutic in the treatment of lung adenocarcinoma, and demonstrate its efficacy both in vitro and in vivo using mouse xenograft models. This computational method provides a systematic approach for repositioning established drugs to treat a wide range of human diseases.
Comment in:Sci Transl Med. 2011 Aug 17;3(96):96ps35. 
PMID:21849665[PubMed - in process] 
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Computational repositioning of the anticonvulsant topiramate for inflammatory bowel disease.

Dudley JT, Sirota M, Shenoy M, Pai RK, Roedder S, Chiang AP, Morgan AA, Sarwal MM, Pasricha PJ, Butte AJ.

Division of Systems Medicine, Department of Pediatrics, Stanford University School of Medicine, 251 Campus Drive, Stanford, CA 94305-5415, USA.

Inflammatory bowel disease (IBD) is a chronic inflammatory disorder of the gastrointestinal tract for which there are few safe and effective therapeutic options for long-term treatment and disease maintenance. Here, we applied a computational approach to discover new drug therapies for IBD in silico, using publicly available molecular data reporting gene expression in IBD samples and 164 small-molecule drug compounds. Among the top compounds predicted to be therapeutic for IBD by our approach were prednisolone, a corticosteroid used to treat IBD, and topiramate, an anticonvulsant drug not previously described to have efficacy for IBD or any related disorders of inflammation or the gastrointestinal tract. Using a trinitrobenzenesulfonic acid (TNBS)-induced rodent model of IBD, we experimentally validated our topiramate prediction in vivo. Oral administration of topiramate significantly reduced gross pathological signs and microscopic damage in primary affected colon tissue in the TNBS-induced rodent model of IBD. These findings suggest that topiramate might serve as a therapeutic option for IBD in humans and support the use of public molecular data and computational approaches to discover new therapeutic options for disease.
Comment in    * Sci Transl Med. 2011 Aug 17;3(96):96ps35. 
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Tyrosine Kinase Inhibitors Ameliorate Autoimmune Encephalomyelitis in a Mouse Model of Multiple Sclerosis.

Crespo O, Kang SC, Daneman R, Lindstrom TM, Ho PP, Sobel RA, Steinman L, Robinson WH.

Division of Immunology and Rheumatology, Department of Medicine, Stanford University School of Medicine, CCSR, 269 Campus Drive, Stanford, CA, 94305, USA.

Multiple sclerosis is an autoimmune disease of the central nervous system characterized by neuroinflammation and demyelination. Although considered a T cell-mediated disease, multiple sclerosis involves the activation of both adaptive and innate immune cells, as well as resident cells of the central nervous system, which synergize in inducing inflammation and thereby demyelination. Differentiation, survival, and inflammatory functions of innate immune cells and of astrocytes of the central nervous system are regulated by tyrosine kinases. Here, we show that imatinib, sorafenib, and GW2580-small molecule tyrosine kinase inhibitors-can each prevent the development of disease and treat established disease in a mouse model of multiple sclerosis. In vitro, imatinib and sorafenib inhibited astrocyte proliferation mediated by the tyrosine kinase platelet-derived growth factor receptor (PDGFR), whereas GW2580 and sorafenib inhibited macrophage tumor necrosis factor (TNF) production mediated by the tyrosine kinases c-Fms and PDGFR, respectively. In vivo, amelioration of disease by GW2580 was associated with a reduction in the proportion of macrophages and T cells in the CNS infiltrate, as well as a reduction in the levels of circulating TNF. Our findings suggest that GW2580 and the FDA-approved drugs imatinib and sorafenib have potential as novel therapeutics for the treatment of autoimmune demyelinating disease.PMID:    21847523    [PubMed - as supplied by publisher]
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Steroid avoidance in renal transplantation.

Lightner A, Concepcion W, Grimm P.

Department of Surgery bDepartment of Pediatrics, Division of Pediatric Nephrology, Stanford University, Stanford, California, USA.

PURPOSE OF REVIEW: The recent surge in the use of steroid-avoidance protocols for pediatric renal transplant recipients has been fueled by the numerous adverse side effects of steroids and development of alternatives for successful immunosuppression. Steroid-avoidance protocols were first attempted in the adult population, and with positive outcomes, pediatrics soon followed. As more pediatric patients are placed on steroid-avoidance protocols, we must begin answering several important questions such as patient and graft outcome, safety profiles of various steroid-avoidance induction protocols, viral complications and incidence of transplant lymphoproliferative disease (PTLD), metabolic benefits, and the affect of steroid minimization on growth.
RECENT FINDINGS: Initial results from steroid-avoidance protocols show these protocols are safe and effective with improved graft survival, metabolic profiles, and linear growth without an increase in viremia or PTLD.
SUMMARY: Although initial results are promising, there is still a lack of long-term data from large, prospective randomized trials, and there is not enough data to determine the optimal steroid-avoidance protocol for pediatric renal transplant recipients.
PMID:21844809[PubMed - in process] 
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CpG and Non-CpG Oligodeoxynucleotides Directly Costimulate Mouse and Human CD4+ T Cells through a TLR9- and MyD88-Independent Mechanism.

Landrigan A, Wong MT, Utz PJ.

Division of Immunology and Rheumatology, Department of Medicine, Stanford University, Stanford, CA 94305.

TLR ligands are known to activate APCs, but direct T cell responsiveness to TLR ligands is controversial. Because of their clinical relevance, we performed in-depth studies of the effects of the TLR9-associated ligands, oligodeoxynucleotides (ODNs), on highly purified T lymphocytes. Both CpG and non-CpG ODNs directly costimulate mouse and human CD4(+) T cells, resulting in activation marker upregulation, cytokine secretion, elevated TCR phosphorylation, and proliferation. Surprisingly, ODN costimulation occurred independently of TLR9 and MyD88, as well as ICOS, CD28, and TRIF. TLR9-antagonist ODNs likewise promoted T cell activation, which has important implications for the study of these "inhibitory" ODNs in inflammatory diseases. Cytokine profiling revealed that ODNs promote polarization of distinct Th subsets, and that ODNs differentially affect human naive and memory T cells. Our studies reveal a striking and unexpected ability of ODNs to directly activate and polarize T cells, presenting an opportunity to enhance the paradigm for selection of therapeutic ODNs in humans.PMID:21844387[PubMed - in process] PMCID: PMC3169723[Available on 2012/9/15
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An antibody against SSEA-5 glycan on human pluripotent stem cells enables removal of teratoma-forming cells.

Tang C, Lee AS, Volkmer JP, Sahoo D, Nag D, Mosley AR, Inlay MA, Ardehali R, Chavez SL, Pera RR, Behr B, Wu JC, Weissman IL, Drukker M.

Institute of Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine, Stanford, California, USA.

An important risk in the clinical application of human pluripotent stem cells (hPSCs), including human embryonic and induced pluripotent stem cells (hESCs and hiPSCs), is teratoma formation by residual undifferentiated cells. We raised a monoclonal antibody against hESCs, designated anti-stage-specific embryonic antigen (SSEA)-5, which binds a previously unidentified antigen highly and specifically expressed on hPSCs-the H type-1 glycan. Separation based on SSEA-5 expression through fluorescence-activated cell sorting (FACS) greatly reduced teratoma-formation potential of heterogeneously differentiated cultures. To ensure complete removal of teratoma-forming cells, we identified additional pluripotency surface markers (PSMs) exhibiting a large dynamic expression range during differentiation: CD9, CD30, CD50, CD90 and CD200. Immunohistochemistry studies of human fetal tissues and bioinformatics analysis of a microarray database revealed that concurrent expression of these markers is both common and specific to hPSCs. Immunodepletion with antibodies against SSEA-5 and two additional PSMs completely removed teratoma-formation potential from incompletely differentiated hESC cultures.PMID:21841799[PubMed - in process] 
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Interstitial Contacts in an RNA-Dependent RNA Polymerase Lattice.

Tellez AB, Wang J, Tanner EJ, Spagnolo JF, Kirkegaard K, Bullitt E.

Department of Biomedical Informatics, Stanford University, Stanford, CA 94305, USA.

Catalytic activities can be facilitated by ordered enzymatic arrays that co-localize and orient enzymes and their substrates. The purified RNA-dependent RNA polymerase from poliovirus self-assembles to form two-dimensional lattices, possibly facilitating the assembly of viral RNA replication complexes on the cytoplasmic face of intracellular membranes. Creation of a two-dimensional lattice requires at least two different molecular contacts between polymerase molecules. One set of polymerase contacts, between the "thumb" domain of one polymerase and the back of the "palm" domain of another, has been previously defined. To identify the second interface needed for lattice formation and to test its function in viral RNA synthesis, we used a hybrid approach of electron microscopic and biochemical evaluation of both wild-type and mutant viral polymerases to evaluate computationally generated models of this second interface. A unique solution satisfied all constraints and predicted a two-dimensional structure formed from antiparallel arrays of polymerase fibers that use contacts from the flexible amino-terminal region of the protein. Enzymes that contained mutations in this newly defined interface did not form lattices and altered the structure of wild-type lattices. When reconstructed into virus, mutations that disrupt lattice assembly exhibited growth defects, synthetic lethality or both, supporting the function of the oligomeric lattice in infected cells. Understanding the structure of polymerase lattices within the multimeric RNA-dependent RNA polymerase complex should facilitate antiviral drug design and provide a precedent for other positive-strand RNA viruses.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:21839092[PubMed - in process] 
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High rate of unemployment after liver transplantation: Analysis of UNOS database.

Huda A, Newcomer R, Harrington C, Blegen MG, Keeffe EB.

Liver Transplant Program, and Division of Gastroenterology and Hepatology, Department of Medicine, Stanford University Medical Center, Stanford, California. ahuda@stanfordmed.org.

The goal of liver transplantation is to maximize the length and quality of life, and facilitate return to full productivity. The aim of the present study was to use the United Network for Organ Sharing (UNOS) data set to determine the proportion of recipients who were employed versus not employed within 24 months after liver transplantation from 2002 to 2008 and to examine factors associated with return to employment. UNOS data collected since the adoption of the Model for End-stage Liver Disease scoring system on February 27, 2002 were analyzed. There were 21,942 transplant recipients who met inclusion criteria. Employment status of recipients was analyzed within a 60-day window of the following time intervals post-transplant: 6 months, 12 months, and 24 months. About one quarter of liver transplant recipients (N= 5,360; 24.4%) were employed within 24 months post-transplant, and the remaining recipients had not returned to work. The demographic variables that were independently associated with post-transplant employment included age 18 to 40 years, male gender, college degree, Caucasian race, and pretransplant employment. Patients with alcoholic liver disease had a significantly lower rate of employment than patients with other etiologies of liver disease. Recipients who were employed after transplantation had significantly better functional status than those who were not employed. In conclusion, the employment rate after liver transplantation is low, with only one quarter of recipients employed. New national and individual transplant program policies are needed to assess root causes of unemployment in recipients who wish to work after liver transplantation. Liver Transpl, 2011. © 2011 AASLD.Copyright © 2011 American Association for the Study of Liver Diseases.PMID:    21837745    [PubMed - as supplied by publisher]
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Angiotensin-converting enzyme inhibitors and cardiovascular outcomes in patients on maintenance hemodialysis.

Chang TI, Shilane D, Brunelli SM, Cheung AK, Chertow GM, Winkelmayer WC.

Division of Nephrology, Stanford University School of Medicine, Palo Alto, CA 94304, USA. tichang@stanford.edu

BACKGROUND: Persons with end-stage renal disease (ESRD) on hemodialysis carry an exceptionally high burden of cardiovascular disease. Angiotensin-converting enzyme inhibitors (ACEIs) are recommended for patients on dialysis, but there are few data regarding their effectiveness in ESRD.

METHODS: We conducted a secondary analysis of results of the HEMO study, a randomized trial of dialysis dose and membrane flux in patients on maintenance hemodialysis. We focused on the nonrandomized exposure of ACEI use, using proportional hazards regression and a propensity score analysis. The primary outcome was all-cause mortality. Secondary outcomes examined in the present analysis were cardiovascular hospitalization, heart failure hospitalization, and the composite outcomes of death or cardiovascular hospitalization and death or heart failure hospitalization.

RESULTS: In multivariable-adjusted analyses, there were no significant associations among ACEI use and mortality (hazard ratio 0.97, 95% CI 0.82-1.14), cardiovascular hospitalization, and either composite outcome. Angiotensin-converting enzyme inhibitor use was associated with a higher risk of heart failure hospitalization (hazard ratio 1.41, 95% CI 1.11-1.80). In the propensity score-matched cohort, ACEI use was not significantly associated with any outcomes, including heart failure hospitalization.

CONCLUSIONS: In a well-characterized cohort of patients on maintenance hemodialysis, ACEI use was not significantly associated with mortality or cardiovascular morbidity. The higher risk of heart failure hospitalization associated with ACEI use may not only reflect residual confounding but also highlights gaps in evidence when applying treatments proven effective in the general population to patients with ESRD. Our results underscore the need for definitive trials in ESRD to inform the treatment of cardiovascular disease.Copyright © 2011 Mosby, Inc. All rights reserved.PMID:21835294[PubMed - in process] 
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Managing finances of shipping living donor kidneys for donor exchanges.

Mast DA, Vaughan W, Busque S, Veale JL, Roberts JP, Straube BM, Flores N, Canari C, Levy E, Tietjen A, Hil G, Melcher ML.

Stanford University Medical Center, Stanford, CA Department of Surgery, Stanford, Stanford, CA Department of Urology, UCLA, Los Angeles, CA Health Systems Concepts, Inc., Longwood, FL Department of Surgery, UCSF, San Francisco, CA Immediate Past (Retired) Chief Medical Officer, Centers for Medicare & Medicaid Services, Baltimore, MD UCLA Medical Center, Los Angeles, CA Saint Barnabas Medical Center, Livingston, NJ National Kidney Registry, Babylon, NY.

Kidney donor exchanges enable recipients with immunologically incompatible donors to receive compatible living donor grafts; however, the financial management of these exchanges, especially when an organ is shipped, is complex and thus has the potential to impede the broader implementation of donor exchange programs. Representatives from transplant centers that utilize the National Kidney Registry database to facilitate donor exchange transplants developed a financial model applicable to paired donor exchanges and donor chain transplants. The first tenet of the model is to eliminate financial liability to the donor. Thereafter, it accounts for the donor evaluation, donor nephrectomy hospital costs, donor nephrectomy physician fees, organ transport, donor complications and recipient inpatient services. Billing between hospitals is based on Medicare cost report defined costs rather than charges. We believe that this model complies with current federal regulations and effectively captures costs of the donor and recipient services. It could be considered as a financial paradigm for the United Network for Organ Sharing managed donor exchange program.© 2011 The Authors Journal compilation © 2011 The American Society of Transplantation and the American Society of Transplant Surgeons.PMID:    21831153    [PubMed - in process]
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A phase 1 study of imatinib for corticosteroid-dependent/refractory chronic graft-versus-host disease: response does not correlate with anti-PDGFRA antibodies.

Chen GL, Arai S, Flowers ME, Otani JM, Qiu J, Cheng EC, McMillan A, Johnston LJ, Shizuru JA, Miklos DB.

Department of Medicine, Division of Blood and Marrow Transplant, Stanford University School of Medicine, Stanford, CA, United States;

Stimulatory anti-platelet derived growth factor receptor alpha (PDGFRA) antibodies have been associated with extensive chronic graft-versus-host disease (cGvHD). We performed a phase 1 dose escalation trial of imatinib in corticosteroid dependent / refractory cGvHD to assess the safety of imatinib and test the hypothesis that abrogation of PDGFRA signaling can ameliorate the manifestations of cGvHD. Fifteen patients were enrolled. Mean follow-up time was 56.6 (18-82.4) weeks. Imatinib 400 mg daily was associated with more frequent moderate to life threatening adverse events than 200 mg daily. The main adverse events were nausea, edema, confusion, diarrhea, liver function test elevation, fatigue, and myalgia. The overall response rate was 40% (6/15). The treatment failure rate was 40% (6/15). 20% (3/15) of subjects had stable disease. Of four subjects with phospho-PDGFRA and phospho-PDGFRB immunohistochemistry studies before and after treatment, inhibition of phosphorylation was observed in three but correlated with response in one. Anti-PDGFRA antibodies were observed in 7/11 evaluable subjects but correlated with clinical activity in four. We conclude that cGvHD responds to imatinib through multiple pathways that may include PDGFRA signal transduction. This study is registered at ClinicalTrials.gov (NCT00760981).PMID:    21828142    [PubMed - as supplied by publisher]
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Systemic augmentation of alphaB-crystallin provides therapeutic benefit twelve hours post-stroke onset via immune modulation.

Arac A, Brownell SE, Rothbard JB, Chen C, Ko RM, Pereira MP, Albers GW, Steinman L, Steinberg GK.

Department of Neurosurgery, Stanford Institute for Neuro-Innovation and Translational Neurosciences, Stanford Stroke Center, Stanford University School of Medicine, Stanford, CA 94305, USA.

Tissue plasminogen activator is the only treatment option for stroke victims; however, it has to be administered within 4.5 h after symptom onset, making its use very limited. This report describes a unique target for effective treatment of stroke, even 12 h after onset, by the administration of αB-crystallin (Cryab), an endogenous immunomodulatory neuroprotectant. In Cryab(-/-) mice, there was increased lesion size and diminished neurologic function after stroke compared with wild-type mice. Increased plasma Cryab was detected after experimental stroke in mice and after stroke in human patients. Administration of Cryab even 12 h after experimental stroke reduced both stroke volume and inflammatory cytokines associated with stroke pathology. Cryab is an endogenous anti-inflammatory and neuroprotectant molecule produced after stroke, whose beneficial properties can be augmented when administered therapeutically after stroke.PMID:    21828004    [PubMed - in process] PMCID: PMC3156222    [Available on 2012/2/9]
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Predialysis nephrology care of older patients approaching end-stage renal disease.

Winkelmayer WC, Liu J, Chertow GM, Tamura MK.

Division of Pharmacoepidemiology and Pharmacoeconomics, Brigham and Women’s Hospital, Harvard Medical School, Boston, Massachusetts, USA. wcw1@stanford.edu

BACKGROUND:Little is known about trends in the timing of first nephrology consultation and associated outcomes among older patients initiating dialysis.

METHODS:Data from patients aged 67 years or older who initiated dialysis in the United States between January 1, 1996, and December 31, 2006, were stratified by timing of the earliest identifiable nephrology visit. Trends of earlier nephrology consultation were formally examined in light of concurrently changing case mix and juxtaposed with trends in 1-year mortality rates after initiation of dialysis.

RESULTS:Among 323,977 older patients initiating dialysis, the proportion of patients receiving nephrology care less than 3 months before initiation of dialysis decreased from 49.6% (in 1996) to 34.7% (in 2006). Patients initiated dialysis with increasingly preserved kidney function, from a mean estimated glomerular filtration rate of 8 mL/min/1.73 m(2) in 1996 to 12 mL/min/1.73 m(2) in 2006. Patients were less anemic in later years, which was partly attributable to increased use of erythropoiesis-stimulating agents, and fewer used peritoneal dialysis as the initial modality. During the same period, crude 1-year mortality rates remained unchanged (annual change in mortality rate, +0.2%; 95% confidence interval, 0% to +0.4%). Adjustment for changes in demographic and comorbidity patterns yielded estimated annual reductions in 1-year mortality rates of 0.9% (95% confidence interval, 0.7% to 1.1%), which were explained only partly by concurrent trends toward earlier nephrology consultation (annual mortality reduction after accounting for timing of nephrology care was attenuated to 0.4% [0.2% to 0.6%]).

CONCLUSIONS:Despite significant trends toward earlier use of nephrology consultation among older patients approaching maintenance dialysis, we observed no material improvement in 1-year survival rates after dialysis initiation during the same time period.
Comment in    * Arch Intern Med. 2011 Aug 8;171(15):1317-8.    * Arch Intern Med. 2011 Aug 8;171(15):1378. PMID:    21824952    [PubMed - in process]
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Access to Care and Optimal Treatment of Chronic Hepatitis B in Asian Americans: An Evolving Agenda.

Keeffe EB.

Division of Gastroenterology and Hepatology, Department of Medicine, Stanford University Medical Center, 750 Welch Road, Suite 210, Palo Alto, CA, 94304-1509, USA, ekeeffe@stanford.edu.PMID:    21822660    [PubMed - as supplied by publisher]
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A comparison of cooling techniques to treat cardiac arrest patients with hypothermia.

Finley Caulfield A, Rachabattula S, Eyngorn I, Hamilton SA, Kalimuthu R, Hsia AW, Lansberg MG, Venkatasubramanian C, Baumann JJ, Buckwalter MS, Kumar MA, Castle JS, Wijman CA.

Stanford Neurocritical Care Program, Stanford Stroke Center, Stanford University School of Medicine Center, Palo Alto, CA 94304, USA.

Introduction. We sought to compare the performance of endovascular cooling to conventional surface cooling after cardiac arrest. Methods. Patients in coma following cardiopulmonary resuscitation were cooled with an endovascular cooling catheter or with ice bags and cold-water-circulating cooling blankets to a target temperature of 32.0-34.0°C for 24 hours. Performance of cooling techniques was compared by (1) number of hourly recordings in target temperature range, (2) time elapsed from the written order to initiate cooling and target temperature, and (3) adverse events during the first week. Results. Median time in target temperature range was 19 hours (interquartile range (IQR), 16-20) in the endovascular group versus. 10 hours (IQR, 7-15) in the surface group (P = .001). Median time to target temperature was 4 (IQR, 2.8-6.2) and 4.5 (IQR, 3-6.5) hours, respectively (P = .67). Adverse events were similar. Conclusion. Endovascular cooling maintains target temperatures better than conventional surface cooling.PMID:    21822470    [PubMed - in process] PMCID: PMC3148603
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Variable NK cell receptors exemplified by human KIR3DL1/S1.

Parham P, Norman PJ, Abi-Rached L, Guethlein LA.

Department of Structural Biology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Variegated expression of variable NK cell receptors for polymorphic MHC class I broadens the range of an individual's NK cell response and the capacity for populations and species to survive disease epidemics and population bottlenecks. On evolutionary time scales, this component of immunity is exceptionally dynamic, unstable, and short-lived, being dependent on coevolution of ligands and receptors subject to varying, competing selection pressures. Consequently these systems of variable NK cell receptors are largely species specific and have recruited different classes of glycoprotein, even within the primate order of mammals. Such disparity helps to explain substantial differences in NK cell biology between humans and animal models, for which the population genetics is largely ignored. KIR3DL1/S1, which recognizes the Bw4 epitope of HLA-A and -B and is the most extensively studied of the variable NK cell receptors, exemplifies how variation in all possible parameters of function is recruited to diversify the human NK cell response.PMID:    21690332    [PubMed - indexed for MEDLINE]
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Defining the computational structure of the motion detector in Drosophila.

Clark DA, Bursztyn L, Horowitz MA, Schnitzer MJ, Clandinin TR.

Department of Neurobiology, Stanford University, Stanford, CA 94305, USA.

Many animals rely on visual motion detection for survival. Motion information is extracted from spatiotemporal intensity patterns on the retina, a paradigmatic neural computation. A phenomenological model, the Hassenstein-Reichardt correlator (HRC), relates visual inputs to neural activity and behavioral responses to motion, but the circuits that implement this computation remain unknown. By using cell-type specific genetic silencing, minimal motion stimuli, and in vivo calcium imaging, we examine two critical HRC inputs. These two pathways respond preferentially to light and dark moving edges. We demonstrate that these pathways perform overlapping but complementary subsets of the computations underlying the HRC. A numerical model implementing differential weighting of these operations displays the observed edge preferences. Intriguingly, these pathways are distinguished by their sensitivities to a stimulus correlation that corresponds to an illusory percept, "reverse phi," that affects many species. Thus, this computational architecture may be widely used to achieve edge selectivity in motion detection.Copyright © 2011 Elsevier Inc. All rights reserved.
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Disseminated intravascular coagulation due to IgM-mediated autoimmune hemolytic anemia.

Bleakly NT, Fontaine MJ, Pate LL, Sutherland SM, Jeng M.

Department of Pediatrics, Stanford University School of Medicine, Palo Alto, California, USA.

Disseminated intravascular coagulation (DIC) due to red cell hemolysis has been previously attributed to transfusion-related hemolytic reactions, but not to autoimmune hemolytic anemia. We report a case of DIC in a child with complement-fixing IgM-mediated cold-agglutinin autoimmune hemolysis, which resulted in arterial thrombosis and gangrene of the upper and lower extremities.Copyright © 2011 Wiley-Liss, Inc.PMID:    21671368    [PubMed - indexed for MEDLINE]
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αB-crystallin improves murine cardiac function and attenuates apoptosis in human endothelial cells exposed to ischemia-reperfusion.

Velotta JB, Kimura N, Chang SH, Chung J, Itoh S, Rothbard J, Yang PC, Steinman L, Robbins RC, Fischbein MP.

Department of Cardiothoracic Surgery, Stanford University School of Medicine, Stanford, California 94305, USA.

BACKGROUND:This study investigates the protective effect of exogenous αB-crystallin (CryAB) on myocardial function after ischemia-reperfusion injury.

METHODS:Mice underwent temporary left anterior descending artery occlusion for 30 minutes. Either CryAB (50 μg) or phosphate-buffered saline (100 μL [n=6, each group]) were injected in the intramyocardial medial and lateral perinfarct zone 15 minutes before reperfusion. Intraperitoneal injections were administered every other day. Left ventricular ejection fraction was evaluated on postoperative day 40 with magnetic resonance imaging. To investigate the effect of CryAB on apoptosis after hypoxia/reoxygenation in vitro, murine atrial cardiomyocytes (HL-1 cells) or human microvascular endothelial cells (HMEC-1) were incubated with either 50 μg CryAB (500 μg /10 mL) or phosphate-buffered saline in a hypoxia chamber for 6, 12, and 24 hours, followed by 30 minutes of reoxygenation at room air. Apoptosis was then assessed by western blot (Bcl-2, free bax, cleaved caspases-3, 9, PARP) and enzyme-linked immunosorbent assay analyses (cytoplasmic histone-associated DNA fragments and caspase-3 activity).

RESULTS:On postoperative day 40, CryAB-treated mice had a 1.8-fold increase in left ventricular ejection fraction versus control mice (27%±6% versus 15%±4% SD, p<0.005). In vitro, (1) the HL-1 cells showed no significant difference in apoptotic protein expression, cytoplasmic histone-associated DNA fragments, or caspase-3 activity; (2) the HMEC-1 cells had increased but not significant apoptotic protein expression with, however, a significant decrease in cytoplasmic histone-associated DNA fragments (1.5-fold, p<0.01) and caspase-3 activity (2.7-fold, p<0.005).

CONCLUSIONS:Exogenous CryAB administration significantly improves cardiac function after ischemia-reperfusion injury, in vivo. The protective anti-apoptotic affects of CryAB may target the endothelial cell.Copyright © 2011 The Society of Thoracic Surgeons. Published by Elsevier Inc. All rights reserved.PMID:    21619989    [PubMed - indexed for MEDLINE]
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Predicting adverse drug reactions using publicly available PubChem BioAssay data.

Pouliot Y, Chiang AP, Butte AJ.

Division of Systems Medicine, Department of Pediatrics, Stanford University School of Medicine, Stanford, California, USA.

Adverse drug reactions (ADRs) can have severe consequences, and therefore the ability to predict ADRs prior to market introduction of a drug is desirable. Computational approaches applied to preclinical data could be one way to inform drug labeling and marketing with respect to potential ADRs. Based on the premise that some of the molecular actors of ADRs involve interactions that are detectable in large, and increasingly public, compound screening campaigns, we generated logistic regression models that correlate postmarketing ADRs with screening data from the PubChem BioAssay database. These models analyze ADRs at the level of organ systems, using the system organ classes (SOCs). Of the 19 SOCs under consideration, nine were found to be significantly correlated with preclinical screening data. With regard to six of the eight established drugs for which we could retropredict SOC-specific ADRs, prior knowledge was found that supports these predictions. We conclude this paper by predicting that SOC-specific ADRs will be associated with three unapproved or recently introduced drugs.PMID:21613989[PubMed - indexed for MEDLINE] 
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Adenovirus-mediated HIF-1α gene transfer promotes repair of mouse airway allograft microvasculature and attenuates chronic rejection.

Jiang X, Khan MA, Tian W, Beilke J, Natarajan R, Kosek J, Yoder MC, Semenza GL, Nicolls MR.

Department of Medicine, VA Palo Alto Health Care System/Stanford University School of Medicine, Stanford, California, USA.

Chronic rejection, manifested as small airway fibrosis (obliterative bronchiolitis [OB]), is the main obstacle to long-term survival in lung transplantation. Recent studies demonstrate that the airways involved in a lung transplant are relatively hypoxic at baseline and that OB pathogenesis may be linked to ischemia induced by a transient loss of airway microvasculature. Here, we show that HIF-1α mediates airway microvascular repair in a model of orthotopic tracheal transplantation. Grafts with a conditional knockout of Hif1a demonstrated diminished recruitment of recipient-derived Tie2⁺ angiogenic cells to the allograft, impaired repair of damaged microvasculature, accelerated loss of microvascular perfusion, and hastened denudation of epithelial cells. In contrast, graft HIF-1α overexpression induced via an adenoviral vector prolonged airway microvascular perfusion, preserved epithelial integrity, extended the time window for the graft to be rescued from chronic rejection, and attenuated airway fibrotic remodeling. HIF-1α overexpression induced the expression of proangiogenic factors such as Sdf1, Plgf, and Vegf, and promoted the recruitment of vasoreparative Tie2⁺ cells. This study demonstrates that a therapy that enhances vascular integrity during acute rejection may promote graft health and prevent chronic rejection.
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Adenovirus-mediated HIF-1α gene transfer promotes repair of mouse airway allograft microvasculature and attenuates chronic rejection.

Jiang X, Khan MA, Tian W, Beilke J, Natarajan R, Kosek J, Yoder MC, Semenza GL, Nicolls MR.

Department of Medicine, VA Palo Alto Health Care System/Stanford University School of Medicine, Stanford, California, USA.

Chronic rejection, manifested as small airway fibrosis (obliterative bronchiolitis [OB]), is the main obstacle to long-term survival in lung transplantation. Recent studies demonstrate that the airways involved in a lung transplant are relatively hypoxic at baseline and that OB pathogenesis may be linked to ischemia induced by a transient loss of airway microvasculature. Here, we show that HIF-1α mediates airway microvascular repair in a model of orthotopic tracheal transplantation. Grafts with a conditional knockout of Hif1a demonstrated diminished recruitment of recipient-derived Tie2⁺ angiogenic cells to the allograft, impaired repair of damaged microvasculature, accelerated loss of microvascular perfusion, and hastened denudation of epithelial cells. In contrast, graft HIF-1α overexpression induced via an adenoviral vector prolonged airway microvascular perfusion, preserved epithelial integrity, extended the time window for the graft to be rescued from chronic rejection, and attenuated airway fibrotic remodeling. HIF-1α overexpression induced the expression of proangiogenic factors such as Sdf1, Plgf, and Vegf, and promoted the recruitment of vasoreparative Tie2⁺ cells. This study demonstrates that a therapy that enhances vascular integrity during acute rejection may promote graft health and prevent chronic rejection.
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Determinants of nucleosome organization in primary human cells.

Valouev A, Johnson SM, Boyd SD, Smith CL, Fire AZ, Sidow A.

Department of Pathology, Stanford University School of Medicine, 300 Pasteur Drive, Stanford, California 94305, USA.

Nucleosomes are the basic packaging units of chromatin, modulating accessibility of regulatory proteins to DNA and thus influencing eukaryotic gene regulation. Elaborate chromatin remodelling mechanisms have evolved that govern nucleosome organization at promoters, regulatory elements, and other functional regions in the genome. Analyses of chromatin landscape have uncovered a variety of mechanisms, including DNA sequence preferences, that can influence nucleosome positions. To identify major determinants of nucleosome organization in the human genome, we used deep sequencing to map nucleosome positions in three primary human cell types and in vitro. A majority of the genome showed substantial flexibility of nucleosome positions, whereas a small fraction showed reproducibly positioned nucleosomes. Certain sites that position in vitro can anchor the formation of nucleosomal arrays that have cell type-specific spacing in vivo. Our results unveil an interplay of sequence-based nucleosome preferences and non-nucleosomal factors in determining nucleosome organization within mammalian cells.
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The role of interferon alpha in initiation of type I diabetes in the NOD mouse.

Li Q, McDevitt HO.

Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Type 1 diabetes (T1D) is an autoimmune disease in both humans and the nonobese diabetic (NOD) mouse, in which the insulin-producing-cells of the pancreatic islets are destroyed by a beta islet cell-specific T cell immune response. We recently reported that interferon (IFN)-α is an early trigger of the T1D process in NOD mice. Here, we show that extensive blockade of IFN-α action by a monoclonal antibody specific to IFN-α receptor 1 results in nearly complete prevention of T1D in NOD mice. Whether professional IFN-α producing cells, plasmacytoid dendritic cells (pDCs), are responsible for the initiation of T1D has been unclear. Here we demonstrate that depletion of pDCs in NOD mice by a specific mAb given at 15-25 days of age significantly delays the onset and decreases the incidence of T1D. These findings indicate that pDC and pDC-derived IFN-α are the prime initiators of the pathogenesis of T1D in NOD mice.Copyright © 2011 Elsevier Inc. All rights reserved.PMID:    21592863    [PubMed - indexed for MEDLINE]
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Targeting SDF-1/CXCR4 to inhibit tumour vasculature for treatment of glioblastomas.

Tseng D, Vasquez-Medrano DA, Brown JM.

Department of Radiation Oncology, Division of Radiation and Cancer Biology, Stanford University, 269 Campus Drive West, CCSR Room 1255, Stanford, CA 94305, USA.

Local recurrence of glioblastomas is a major cause of patient mortality after definitive treatment. This review discusses the roles of the chemokine stromal cell-derived factor-1 and its receptor CXC chemokine receptor 4 (CXCR4) in affecting the sensitivity of glioblastomas to irradiation. Blocking these molecules prevents or delays tumour recurrence after irradiation by inhibiting the recruitment of CD11b+ monocytes/macrophages that participate in revascularising the tumour. We review the literature pertaining to the mechanism by which revascularisation occurs following tumour irradiation using experimental models. Areas of interest and debate in the literature include the process by which endothelial cells die after irradiation and the identity/origin of the cells that reconstitute the tumour blood vessels after injury. Understanding the processes that mediate tumour revascularisation will guide the improvement of clinical strategies for preventing recurrence of glioblastoma after irradiation.PMID:    21587260    [PubMed - indexed for MEDLINE] PMCID: PMC3111201    [Available on 2012/6/7]
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Thermodynamic stability of small hairpin RNAs highly influences the loading process of different mammalian Argonautes.

Gu S, Jin L, Zhang F, Huang Y, Grimm D, Rossi JJ, Kay MA.

Department of Pediatrics and Genetics, Stanford University, Stanford, CA 94305, USA.

MicroRNAs and siRNAs interact with target sequences in mRNAs, inducing cleavage- and non-cleavage-based gene repression through the RNA-induced silencing complex (RISC) that consists of one of four mammalian Argonaute proteins, Ago1-Ago4. The process of how Dicer substrate small hairpin RNAs (shRNAs) are loaded into different mammalian Agos in vivo is not well established. Here we report that shRNAs are loaded into mammalian Agos in two stepwise processes, physical association and activation, with the latter being the rate-limiting step with noncleaving RISC. We establish that, although RNA duplexes processed from shRNAs bind to Agos in cells with similar affinity, the degree by which the complexes are activated (coupled with the removal of the passenger strand) correlates with the thermodynamic instability of RNA duplexes being loaded rather than the structure of the RNA, as was previously demonstrated in Drosophila. Interestingly, Ago loading of siRNAs is less sensitive to thermostability than that of their shRNA equivalents. These results may have important implications for the future design of RNAi-based therapeutics.PMID:    21576459    [PubMed - indexed for MEDLINE]PMCID: PMC3107324    [Available on 2011/11/30]
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Energy-dependent stability of Shewanella oneidensis MR-1 biofilms.

Saville RM, Rakshe S, Haagensen JA, Shukla S, Spormann AM.

James H. Clark Center, Stanford University, Stanford, CA 94305-5429, USA.

Stability and resistance to dissolution are key features of microbial biofilms. How these macroscopic properties are determined by the physiological state of individual biofilm cells in their local physical-chemical and cellular environment is largely unknown. In order to obtain molecular and energetic insight into biofilm stability, we investigated whether maintenance of biofilm stability is an energy-dependent process and whether transcription and/or translation is required for biofilm dissolution. We found that in 12-hour-old Shewanella oneidensis MR-1 biofilms, a reduction in cellular ATP concentration, induced either by oxygen deprivation or by addition of the inhibitor of oxidative phosphorylation carbonyl cyanide m-chlorophenylhydrazone (CCCP), dinitrophenol (DNP), or CN(-), resulted in massive dissolution. In 60-hour-old biofilms, the extent of uncoupler-induced cell loss was strongly attenuated, indicating that the integrity of older biofilms is maintained by means other than those operating in younger biofilms. In experiments with 12-hour-old biofilms, the transcriptional and translational inhibitors rifampin, tetracycline, and erythromycin were found to be ineffective in preventing energy starvation-induced detachment, suggesting that neither transcription nor translation is required for this process. Biofilms of Vibrio cholerae were also induced to dissolve upon CCCP addition to an extent similar to that in S. oneidensis. However, Pseudomonas aeruginosa and P. putida biofilms remained insensitive to CCCP addition. Collectively, our data show that metabolic energy is directly or indirectly required for maintaining cell attachment, and this may represent a common but not ubiquitous mechanism for stability of microbial biofilms.PMID:    21572002    [PubMed - indexed for MEDLINE]PMCID: PMC3133257    [Available on 2012/1/1]
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Proteomic analysis of ribosomes: translational control of mRNA populations by glycogen synthase GYS1.

Fuchs G, Diges C, Kohlstaedt LA, Wehner KA, Sarnow P.

Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Ribosomes exist as a heterogenous pool of macromolecular complexes composed of ribosomal RNA molecules, ribosomal proteins, and numerous associated "nonribosomal" proteins. To identify nonribosomal proteins that may modulate ribosome activity, we examined the composition of translationally active and inactive ribosomes using a proteomic multidimensional protein identification technology. Notably, the phosphorylated isoform of glycogen synthase, glycogen synthase 1 (GYS1), was preferentially associated with elongating ribosomes. Depletion of GYS1 affected the translation of a subset of cellular mRNAs, some of which encode proteins that modulate protein biosynthesis. These findings argue that GYS1 abundance, by virtue of its ribosomal association, provides a feedback loop between the energy state of the cells and the translation machinery.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21570405    [PubMed - indexed for MEDLINE] PMCID: PMC3131224    [Available on 2012/7/1]
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Natural variation at position 45 in the D1 domain of lineage III killer cell immunoglobulin-like receptors (KIR) has major effects on the avidity and specificity for MHC class I.

Older Aguilar AM, Guethlein LA, Abi-Rached L, Parham P.
Department of Structural Biology, Stanford University, Fairchild, Campus Drive West, Stanford, CA 94305, USA.

Alternative lysine and methionine residues at position 44 in the D1 domain determine the specificities of human lineage III killer cell immunoglobulin-like receptors (KIR) for the C1 and C2 epitopes of HLA-C. KIR having glutamate 44 are also present in orangutans (Popy2DLB) and chimpanzees (Pt-2DL9) but notably absent from humans. Popy2DLB exhibits broad specificity for both the C1 and C2 epitopes, whereas Pt-2DL9 has narrow specificity for C2. Mutation of phenylalanine 45 in Popy2DLB to the cysteine residue present in Pt-2DL9 was sufficient to narrow the Popy2DLB specificity to be like that of Pt-2DL9. In contrast, replacement of cysteine 45 in Pt-2DL9 by phenylalanine had no effect on its C2 specificity, but reduced the avidity. In a similar manner, replacement of phenylalanine 45 with cysteine in Popy2DLA, which has lysine 44 and recognizes C1, maintained this specificity while reducing avidity. Position 45 is exceptionally variable, exhibiting twelve residues that distinguish KIR of different lineages and species. Our study demonstrates the potential for variation at position 45 to modulate KIR avidity and specificity for HLA-C. The various effects of position 45 mutation are consistent with a model in which a Popy2DLB-like receptor, having glutamate 44 and broad specificity for C1 and C2, facilitated the evolution of the C2 epitope from the C1 epitope and C2-specific KIR from C1-specific KIR. With the acquisition of C2 and C2-specific receptors, the selection against this broadly specific receptor led to its loss from the human line and narrowing of its specificity on the chimpanzee line.PMID:    21541786    [PubMed - indexed for MEDLINE] PMCID: PMC3160831    [Available on 2012/8/1]
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Interferon-β exacerbates Th17-mediated inflammatory disease.

Axtell RC, Raman C, Steinman L.
Department of Neurology and Neurological Sciences, Stanford University, Stanford, CA 94305, USA. axterobe@stanford.edu

Interferon (IFN)-β is the treatment most often prescribed for relapsing-remitting multiple sclerosis (RRMS). 30-50% of MS patients, however, do not respond to IFN-β. In some cases, IFN-β exacerbates MS, and it consistently worsens neuromyelitis optica (NMO). To eliminate unnecessary treatment for patients who are non-responsive to IFN-β, and to avoid possible harm, researchers are identifying biomarkers that predict treatment outcome before treatment is initiated. These biomarkers reveal insights into the mechanisms of disease. Recent discoveries on human samples from patients with RRMS, NMO, psoriasis, rheumatoid arthritis, systemic lupus erythematosus and ulcerative colitis, indicate that IFN-β is ineffective and might worsen clinical status in diverse diseases when a Th17 immune response is prominent.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21530402    [PubMed - indexed for MEDLINE]
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Efficient gene delivery of primary human cells using peptide linked polyethylenimine polymer hybrid.

Dey D, Inayathullah M, Lee AS, LeMieux MC, Zhang X, Wu Y, Nag D, De Almeida PE, Han L, Rajadas J, Wu JC.

Department of Medicine, Stanford University School of Medicine, Stanford, CA 94305-5111, USA.

Polyethylenimine (PEI) based polymers are efficient agents for cell transfection. However, their use has been hampered due to high cell death associated with transfection thereby resulting in low efficiency of gene delivery within the cells. To circumvent the problem of cellular toxicity, metal binding peptides were linked to PEI. Eight peptide-PEI derivatives were synthesized to improve cell survival and transfection efficiency. TAT linked PEI was used as a control polymer. Peptides linked with PEI amines formed nanogels as shown by electron microscopy and atomic force microscopic measurements. Polymers were characterized by spectroscopic methods and their ability to form complexes with plasmids was tested using electrophoretic studies. These modifications improved polymer biocompatibility as well as cell survival markedly, when compared to PEI alone. A subset of the modified peptide-polymers also showed significantly higher transfection efficiency in primary human cells with respect to the widely used transfection agent, lipofectamine. Study of the underlying mechanism of the observed phenomena revealed lower levels of 'reactive oxygen species' (ROS) in the presence of the peptide-polymers when compared to PEI alone. This was further corroborated with global gene expression analysis which showed upregulation of multiple genes and pathways involved in regulating intracellular oxidative stress.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21477858    [PubMed - indexed for MEDLINE] PMCID: PMC3090516    [Available on 2012/7/1]
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Update in nephrology: evidence published in 2010.

Arora N, Chertow GM.

Stanford University School of Medicine, Palo Alto, California 94034, USA.
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Comparison of human induced pluripotent and embryonic stem cells: fraternal or identical twins?

Narsinh KH, Plews J, Wu JC.

Department of Medicine, Stanford University School of Medicine, Stanford, California 94305, USA.
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Atacicept in patients with rheumatoid arthritis and an inadequate response to tumor necrosis factor antagonist therapy: results of a phase II, randomized, placebo-controlled, dose-finding trial.

Genovese MC, Kinnman N, de La Bourdonnaye G, Pena Rossi C, Tak PP.
Stanford University, Palo Alto, California, USA. genovese@stanford.edu

OBJECTIVE:To assess the efficacy, safety, and biologic activity of atacicept in patients with rheumatoid arthritis (RA) in whom the response to treatment with tumor necrosis factor antagonists was inadequate.

METHODS:The Atacicept for Reduction of Signs and Symptoms in Rheumatoid Arthritis Trial (AUGUST I) was a multicenter, phase II, double-blind, placebo-controlled dose-finding study involving 256 patients randomized 1:1:1:1 to receive atacicept (25 mg, 75 mg, or 150 mg) or placebo twice weekly for 4 weeks, then weekly for 21 weeks, with a 13-week treatment-free followup period (week 38). The primary end point was a response at week 26 according to the American College of Rheumatology criteria for 20% improvement in disease severity, using the C-reactive protein level.

RESULTS:No statistically significant differences were observed in the efficacy end points at week 26 (P = 0.410 for overall treatment effect). However, atacicept significantly reduced immunoglobulin and rheumatoid factor (RF) levels, but not anti-citrullinated protein antibody levels, in a dose-dependent manner, with levels returning toward baseline values during followup. The effects of treatment on IgG-RF and IgA-RF were more pronounced than the effects on total IgG and IgA. Adverse events (AEs), including serious AEs, leading to withdrawal were more common among patients treated with atacicept compared with placebo. AEs were variable in nature, and no dose-dependent trends were observed. The frequency of infection-related AEs was similar across treatments. No notable effect of treatment on immunization status (protective versus nonprotective titer) was observed after initiation of treatment.

CONCLUSION:This study did not meet the primary efficacy end point. However, clear biologic activity consistent with the proposed mechanism of action was observed. The results suggest that decreasing the expression of RF may not be sufficient to induce clinical improvement in RA. The safety of atacicept was considered acceptable in this patient population.Copyright © 2011 by the American College of Rheumatology.
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Ruptured biliary cystadenoma managed by angiographic embolization and interval partial hepatectomy.

Ghole SA, Bakhtary S, Staudenmayer K, Sze DY, Pai RK, Visser BC, Norton JA, Poultsides GA.

Department of Surgery, Stanford University Medical Center, Stanford, CA, USA.
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Polymorphic family of injected pseudokinases is paramount in Toxoplasma virulence.

Reese ML, Zeiner GM, Saeij JP, Boothroyd JC, Boyle JP.

Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Toxoplasma gondii, an obligate intracellular parasite of the phylum Apicomplexa, has the unusual ability to infect virtually any warm-blooded animal. It is an extraordinarily successful parasite, infecting an estimated 30% of humans worldwide. The outcome of Toxoplasma infection is highly dependent on allelic differences in the large number of effectors that the parasite secretes into the host cell. Here, we show that the largest determinant of the virulence difference between two of the most common strains of Toxoplasma is the ROP5 locus. This is an unusual segment of the Toxoplasma genome consisting of a family of 4-10 tandem, highly divergent genes encoding pseudokinases that are injected directly into host cells. Given their hypothesized catalytic inactivity, it is striking that deletion of the ROP5 cluster in a highly virulent strain caused a complete loss of virulence, showing that ROP5 proteins are, in fact, indispensable for Toxoplasma to cause disease in mice. We find that copy number at this locus varies among the three major Toxoplasma lineages and that extensive polymorphism is clustered into hotspots within the ROP5 pseudokinase domain. We propose that the ROP5 locus represents an unusual evolutionary strategy for sampling of sequence space in which the gene encoding an important enzyme has been (i) catalytically inactivated, (ii) expanded in number, and (iii) subject to strong positive selection. Such a strategy likely contributes to Toxoplasma's successful adaptation to a wide host range and has resulted in dramatic differences in virulence.PMID:21436047[PubMed - indexed for MEDLINE] PMCID: PMC3111280
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Ethnic differences in viral dominance patterns in patients with hepatitis B virus and hepatitis C virus dual infection.

Nguyen LH, Ko S, Wong SS, Tran PS, Trinh HN, Garcia RT, Ahmed A, Lutchman GA, Keeffe EB, Nguyen MH.

Stanford University, School of Medicine, Stanford, CA; Pacific Health Foundation, San Jose, CA.

Studies of hepatitis B virus (HBV)/hepatitis C virus (HCV) dual infection are limited. Most are small, conducted outside the United States, and compare dual infection with HCV monoinfection. The goal of this study was to characterize HBV/HCV dual infection in a large multiethnic, matched, case-control study of dual-infected and HBV-monoinfected patients at two United States centers. Using an International Classification of Disease Version 9 electronic query and chart review, we identified 115 HBV/HCV dual-infected patients with serial HBV DNA, HCV RNA, and alanine aminotransferase (ALT) levels. As a control, 115 HBV-monoinfected patients were chosen randomly and matched with cases by age ±10 years, sex, Asian versus non-Asian ethnicity, and study site. Both groups had similar sex, ethnic, and age distributions (68% male, 83% Asian, age 52 ± 14 years). The median follow-up times were 33 and 38 months for the dual-infected and monoinfected groups, respectively. More monoinfected patients received HBV antiviral therapy than dual-infected patients (43% versus 24%; P = 0.002). No significant difference was detected between the proportion of monoinfected versus dual-infected patients with ALT above 40 U/L at presentation or during follow-up. Dual infection patients exhibited very little HBV/HCV codominance at baseline and throughout follow-up: patients had either HBV viremia with low or absent HCV RNA or detectable HCV RNA with low or absent HBV DNA. Asian ethnicity was predictive of HBV dominance after adjusting for sex, age, and baseline ALT elevation (odds ratio 7.35; P = 0.01). CONCLUSION: HBV/HCV dual-infected and HBV-monoinfected patients had similar clinical characteristics. Asian ethnicity is a major independent predictor of HBV-dominant disease, and HCV dominance with undetectable HBV DNA is more common in non-Asian individuals. Larger studies are needed to further characterize the natural history of HBV/HCV dual infection in Asian and non-Asian individuals.Copyright © 2011 American Association for the Study of Liver Diseases.PMID:    21425314    [PubMed - indexed for MEDLINE]
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The impact of mucosal infections on acquisition and progression of tuberculosis.

Perry S, Hussain R, Parsonnet J.

Division of Infectious Diseases and Geographic Medicine, Stanford University, Stanford, CA, USA. shnperry@stanford.edu

More than one-third of the world's population, or over 2 billion people, are infected with Mycobacterium tuberculosis, the causative pathogen of tuberculosis in humans. Why only 10% of those infected develop active disease while the remainder harbor latent infection remains one of the greatest scientific and public health mysteries. Bacterial persistence is characterized by a dynamic state of immunological tolerance between pathogen and host. The critical role of CD4(+) T cells in defense against intracellular pathogens became evident during epidemiological studies of HIV-1 infection, which showed a clear inverse relationship between CD4(+) T-cell count in peripheral blood and increased risk of infection with M. tuberculosis, pneumocystis and Toxoplasma gondii. There is also growing evidence of a common mucosal immune system, whereby immune cells activated at one mucosal site may disseminate to remote effector sites. In this commentary, we review emerging evidence from human studies that the outcome of M. tuberculosis infection is influenced by concurrent mucosal infections, using Helicobacter pylori and geohelminths as examples. Understanding how the complexity of microbial exposures influences host immunity may have important implications for vaccine development and therapeutic interventions.
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Heat avoidance is regulated by transient receptor potential (TRP) channels and a neuropeptide signaling pathway in Caenorhabditis elegans.

Glauser DA, Chen WC, Agin R, Macinnis BL, Hellman AB, Garrity PA, Tan MW, Goodman MB.

Department of Molecular and Cellular Physiology, Stanford University, Stanford,CA 94305, USA.

The ability to avoid noxious extremes of hot and cold is critical for survival and depends on thermal nociception. The TRPV subset of transient receptor potential (TRP) channels is heat activated and proposed to be responsible for heat detection in vertebrates and fruit flies. To gain insight into the genetic and neural basis of thermal nociception, we developed assays that quantify noxious heat avoidance in the nematode Caenorhabditis elegans and used them to investigate the genetic basis of this behavior. First, we screened mutants for 18 TRP channel genes (including all TRPV orthologs) and found only minor defects in heat avoidance in single and selected double and triple mutants, indicating that other genes are involved. Next, we compared two wild isolates of C. elegans that diverge in their threshold for heat avoidance and linked this phenotypic variation to a polymorphism in the neuropeptide receptor gene npr-1. Further analysis revealed that loss of either the NPR-1 receptor or its ligand, FLP-21, increases the threshold for heat avoidance. Cell-specific rescue of npr-1 implicates the interneuron RMG in the circuit regulating heat avoidance. This neuropeptide signaling pathway operates independently of the TRPV genes, osm-9 and ocr-2, since mutants lacking npr-1 and both TRPV channels had more severe defects in heat avoidance than mutants lacking only npr-1 or both osm-9 and ocr-2. Our results show that TRPV channels and the FLP-21/NPR-1 neuropeptide signaling pathway determine the threshold for heat avoidance in C. elegans.PMID:    21368276    [PubMed - indexed for MEDLINE] PMCID: PMC3120139    [Available on 2012/5/1]
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Genome of a low-salinity ammonia-oxidizing archaeon determined by single-cell and metagenomic analysis.

Blainey PC, Mosier AC, Potanina A, Francis CA, Quake SR.

Department of Bioengineering, Howard Hughes Medical Institute, Stanford University, Stanford, California, United States of America.

Ammonia-oxidizing archaea (AOA) are thought to be among the most abundant microorganisms on Earth and may significantly impact the global nitrogen and carbon cycles. We sequenced the genome of AOA in an enrichment culture from low-salinity sediments in San Francisco Bay using single-cell and metagenomic genome sequence data. Five single cells were isolated inside an integrated microfluidic device using laser tweezers, the cells' genomic DNA was amplified by multiple displacement amplification (MDA) in 50 nL volumes and then sequenced by high-throughput DNA pyrosequencing. This microscopy-based approach to single-cell genomics minimizes contamination and allows correlation of high-resolution cell images with genomic sequences. Statistical properties of coverage across the five single cells, in combination with the contrasting properties of the metagenomic dataset allowed the assembly of a high-quality draft genome. The genome of this AOA, which we designate Candidatus Nitrosoarchaeum limnia SFB1, is ∼1.77 Mb with >2100 genes and a G+C content of 32%. Across the entire genome, the average nucleotide identity to Nitrosopumilus maritimus, the only AOA in pure culture, is ∼70%, suggesting this AOA represents a new genus of Crenarchaeota. Phylogenetically, the 16S rRNA and ammonia monooxygenase subunit A (amoA) genes of this AOA are most closely related to sequences reported from a wide variety of freshwater ecosystems. Like N. maritimus, the low-salinity AOA genome appears to have an ammonia oxidation pathway distinct from ammonia oxidizing bacteria (AOB). In contrast to other described AOA, these low-salinity AOA appear to be motile, based on the presence of numerous motility- and chemotaxis-associated genes in the genome. This genome data will be used to inform targeted physiological and metabolic studies of this novel group of AOA, which may ultimately advance our understanding of AOA metabolism and their impacts on the global carbon and nitrogen cycles.PMID:   21364937    [PubMed - indexed for MEDLINE] PMCID: PMC3043068
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Short-term immunosuppression promotes engraftment of embryonic and induced pluripotent stem cells.

Pearl JI, Lee AS, Leveson-Gower DB, Sun N, Ghosh Z, Lan F, Ransohoff J, Negrin RS, Davis MM, Wu JC.

Department of Medicine, Stanford University School of Medicine, Stanford, CA 94305, USA.

Embryonic stem cells (ESCs) are an attractive source for tissue regeneration and repair therapies because they can be differentiated into virtually any cell type in the adult body. However, for this approach to succeed, the transplanted ESCs must survive long enough to generate a therapeutic benefit. A major obstacle facing the engraftment of ESCs is transplant rejection by the immune system. Here we show that blocking leukocyte costimulatory molecules permits ESC engraftment. We demonstrate the success of this immunosuppressive therapy for mouse ESCs, human ESCs, mouse induced pluripotent stem cells (iPSCs), human induced pluripotent stem cells, and more differentiated ESC/(iPSCs) derivatives. Additionally, we provide evidence describing the mechanism by which inhibition of costimulatory molecules suppresses T cell activation. This report describes a short-term immunosuppressive approach capable of inducing engraftment of transplanted ESCs and iPSCs, providing a significant improvement in our mechanistic understanding of the critical role costimulatory molecules play in leukocyte activation.Copyright © 2011 Elsevier Inc. All rights reserved.
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A 24-week, randomized, double-blind, placebo-controlled, parallel group study of the efficacy of oral SCIO-469, a p38 mitogen-activated protein kinase inhibitor, in patients with active rheumatoid arthritis.

Genovese MC, Cohen SB, Wofsy D, Weinblatt ME, Firestein GS, Brahn E, Strand V, Baker DG, Tong SE.

Division of Immunology and Rheumatology,Stanford University, 1000 Welch Road #203, Palo Alto, CA 94304, USA. genovese@stanford.edu

OBJECTIVE:To evaluate the efficacy, safety, and tolerability of oral SCIO-469, a p38 MAPK inhibitor that blocks tumor necrosis factor-α, interleukin-1ß, and cyclooxygenase-2 synthesis in patients with active rheumatoid arthritis (RA).

METHODS:Patients were randomized to receive SCIO-469 at either 30 or 60 mg three times daily in an immediate-release (IR) formulation or at 100 mg once daily in an extended-release (ER) formulation, or placebo for 24 weeks. The primary endpoint was American College of Rheumatology (ACR)20 response at Week 12. Safety was monitored through Week 26.

RESULTS:Overall, 302 patients were randomized: 76 to placebo, 75 to 30 mg IR, 73 to 60 mg IR, and 78 to 100 mg ER. There were no significant differences in ACR20 responses at Week 12 between SCIO-469 and placebo. Declines in C-reactive protein and erythrocyte sedimentation rate during early treatment did not persist to Week 12 and were not a consequence of decreased SCIO-469 plasma levels. The 60 mg IR regimen showed a dose-limiting toxicity manifested by elevations in alanine aminotransferase. Adverse events were common in all groups (79.7% and 86.7% through 13 and 26 weeks, respectively). Twenty-one patients reported 28 serious adverse events (SAE). SAE were more common with IR SCIO-469 than with placebo (7% vs 4%) but were not reported with ER SCIO-469.
CONCLUSION:In all regimens tested, SCIO-469 showed no greater efficacy compared to placebo in patients with RA. The transient effect of SCIO-469 on acute-phase reactants suggests a complex role of p38 MAPK in inflammation.PMID:    21285160    [PubMed - indexed for MEDLINE]
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Early CMV viremia is associated with impaired viral control following nonmyeloablative hematopoietic cell transplantation with a total lymphoid irradiation and antithymocyte globulin preparative regimen.

Schaenman JM, Shashidhar S, Rhee C, Wong J, Navato S, Wong RM, Ho DY, Arai S, Johnston L, Brown JM.

Division of Infectious Diseases, Stanford University Medical Center, Stanford, California 94305-5623, USA. joannas@stanford.edu

The reconstitution of immune function after hematopoietic cell transplant (HCT) plays an important role in the control of viral infections. Both donor and recipient cytomegalovirus (CMV) serostatus has been shown to contribute to effective immune function; however, the influence of a nonmyeloablative preparative (NMA) regimen using total lymphoid irradiation (TLI) and antithymocyte globulin (ATG) on antiviral immune reconstitution has not yet been described. In 117 recipients of NMA HCT patients following ATG and TLI, not unexpectedly, CMV viremia was seen in approximately 60% of the seropositive patients regardless of donor serostatus, and recipient seropositivity significantly increased the odds of CMV viremia after transplant in a multivariate analysis. The administration of ATG and TLI resulted in a strikingly earlier viremia in the posttransplant period when compared to the previously reported timing of viremia following myeloablative preparative regimens, especially for transplant recipients who were seropositive for CMV with seronegative donors. Furthermore, early viremia in the setting of a CMV naïve donor was associated with a delay in functional antiviral control. These observations demonstrate the dynamic nature of immunity in relation to CMV antigen exposure in the complex environment resulting from NMA conditions where both donor and residual recipient immune response affect viral control.Copyright © 2011 American Society for Blood and Marrow Transplantation. Published by Elsevier Inc. All rights reserved.PMID:    20736077    [PubMed - indexed for MEDLINE]
