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1)J Immunol. 2011 Oct 15;187(8):4100-8. Epub 2011 Sep 19.
Selective Resistance of CD44hi T Cells to p53-Dependent Cell Death Results in Persistence of Immunologic Memory after Total Body Irradiation.

Yao Z, Jones J, Kohrt H, Strober S.

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

Our previous studies showed that treatment of mice with total body irradiation (TBI) or total lymphoid tissue irradiation markedly changes the balance of residual T cell subsets to favor CD4(+)CD44(hi) NKT cells because of the differential resistance of the latter subset to cell death. The object of the current study was to further elucidate the changed balance and mechanisms of differential radioresistance of T cell subsets after graded doses of TBI. The experimental results showed that CD4(+) T cells were markedly more resistant than CD8(+) T cells, and CD44(hi) T cells, including NKT cells and memory T cells, were markedly more resistant than CD44(lo) (naive) T cells. The memory T cells immunized to alloantigens persisted even after myeloablative (1000 cGy) TBI and were able to prevent engraftment of bone marrow transplants. Although T cell death after 1000 cGy was prevented in p53(-/-) mice, there was progressive T cell death in p53(-/-) mice at higher doses. Although p53-dependent T cell death changed the balance of subsets, p53-independent T cell death did not. In conclusion, resistance of CD44(hi) T cells to p53-dependent cell death results in the persistence of immunological memory after TBI and can explain the immune-mediated rejection of marrow transplants in sensitized recipients.PMID:    21930972    [PubMed - in process] PMCID: PMC3186844    [Available on 2012/10/15]

2)Circ Res. 2011 Sep 30;109(8):962-79.
Imaging: guiding the clinical translation of cardiac stem cell therapy.

Nguyen PK, Lan F, Wang Y, Wu JC.

Lorrey I. Lokey Stem Cell Research Building, 265 Campus Dr, Room G1120B, Stanford, CA 94305. joewu@stanford.edu.

Stem cells have been touted as the holy grail of medical therapy, with promises to regenerate cardiac tissue, but it appears the jury is still out on this novel therapy. Using advanced imaging technology, scientists have discovered that these cells do not survive nor engraft long-term. In addition, only marginal benefit has been observed in large-animal studies and human trials. However, all is not lost. Further application of advanced imaging technology will help scientists unravel the mysteries of stem cell therapy and address the clinical hurdles facing its routine implementation. In this review, we will discuss how advanced imaging technology will help investigators better define the optimal delivery method, improve survival and engraftment, and evaluate efficacy and safety. Insights gained from this review may direct the development of future preclinical investigations and clinical trials.PMID:    21960727    [PubMed - in process]

3)Mito chondrion. 2011 Sep 17. [Epub ahead of print]
miR-181 targets multiple Bcl-2 family members and influences apoptosis and mitochondrial function in astrocytes.

Ouyang YB, Lu Y, Yue S, Giffard RG.

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

Mitochondria are central to the execution of apoptosis, and the Bcl-2 protein family of pro- and anti-apoptotic proteins interacts with mitochondria to regulate apoptosis. Using bioinformatics we predicted that miR-181, a microRNA expressed in brain, could target the 3'UTRs of Bcl-2 family members Bcl-2-L11/Bim, Mcl-1, and Bcl-2. Using the luciferase reporter assay we confirmed these targets. We used mimic and inhibitor to alter miR-181a levels in primary astrocyte cultures and found miR-181a reduction was associated with increased Bcl-2 and Mcl-1 protein levels. Decreased miR-181a levels reduced glucose deprivation induced apoptosis, mitochondrial dysfunction, and loss of mitochondrial membrane potential in astrocytes.

Copyright © 2011 © Elsevier B.V. and Mitochondria Research Society. All rights reserved. Published by Elsevier B.V. All rights reserved.PMID:    21958558    [PubMed - as supplied by publisher]

4)PLoS Biol. 2011 Sep;9(9):e1001158. Epub 2011 Sep 20.
Tracing Personalized Health Curves during Infections.

Schneider DS.

Department of Microbiology and Immunology, Stanford University, Stanford, California, United States of America.

It is difficult to describe host-microbe interactions in a manner that deals well with both pathogens and mutualists. Perhaps a way can be found using an ecological definition of tolerance, where tolerance is defined as the dose response curve of health versus parasite load. To plot tolerance, individual infections are summarized by reporting the maximum parasite load and the minimum health for a population of infected individuals and the slope of the resulting curve defines the tolerance of the population. We can borrow this method of plotting health versus microbe load in a population and make it apply to individuals; instead of plotting just one point that summarizes an infection in an individual, we can plot the values at many time points over the course of an infection for one individual. This produces curves that trace the course of an infection through phase space rather than over a more typical timeline. These curves highlight relationships like recovery and point out bifurcations that are difficult to visualize with standard plotting techniques. Only nine archetypical curves are needed to describe most pathogenic and mutualistic host-microbe interactions. The technique holds promise as both a qualitative and quantitative approach to dissect host-microbe interactions of all kinds.PMID:    21957398    [PubMed - in process] PMCID: PMC3176750

5)Pediatr Infect Dis J. 2011 Sep 27. [Epub ahead of print]
Severe Congenital Toxoplasmosis in the United States: Clinical and Serologic Findings in Untreated Infants.

Olariu TR, Remington JS, McLeod R, Alam A, Montoya JG.

From the *Toxoplasma Serology Laboratory, Palo Alto Medical Foundation, Palo Alto, CA; †Division of Infectious Diseases and Geographic Medicine, Department of Medicine, Stanford University School of Medicine, Stanford, CA; ‡Department of Medicine, University of Chicago School of Medicine, Chicago, IL; §Toxoplasmosis Center, University of Chicago Medical Center, Chicago, IL; and ¶Department of Pediatrics, University of Chicago School of Medicine, Chicago, IL.

BACKGROUND:Congenital toxoplasmosis can cause significant neurologic manifestations and other untoward sequelae.

METHODS:The Palo Alto Medical Foundation Toxoplasma Serology Laboratory database was searched for data on infants 0 to 180 days old, in whom congenital toxoplasmosis had been confirmed and who had been tested for Toxoplasma gondii-specific immunoglobulin G (IgG), IgM, and IgA antibodies, between 1991 and 2005. Their clinical findings were confirmed at the National Collaborative Chicago-based Congenital Toxoplasmosis Study center. We reviewed available clinical data and laboratory profiles of 164 infants with congenital toxoplasmosis whose mothers had not been treated for the parasite during gestation.

RESULTS:One or more severe clinical manifestations of congenital toxoplasmosis were reported in 84% of the infants and included eye disease (92.2%), brain calcifications (79.6%), and hydrocephalus (67.7%). In 61.6% of the infants, eye disease, brain calcifications, and hydrocephalus were present concurrently. T. gondii-specific IgM, IgA, and IgE antibodies were demonstrable in 86.6%, 77.4%, and 40.2% of the infants, respectively. Testing for IgM and IgA antibodies increased the sensitivity of making the diagnosis of congenital toxoplasmosis to 93% compared with testing for IgM or IgA individually. IgM and IgA antibodies were still present in 43.9% of infants diagnosed between 1 and 6 months of life.

CONCLUSIONS:Our study reveals that severe clinical signs of congenital toxoplasmosis including hydrocephalus, eye disease, or intracranial calcifications occurred in 85% infants whose sera were referred to our reference Toxoplasma Serology Laboratory during a period of 15 years. Laboratory tests, including serologic and polymerase chain reaction tests, were critical for diagnosis in the infants. Our results contrast remarkably with those of European investigators who rarely observe severe clinical signs in infants with congenital toxoplasmosis.PMID:    21956696    [PubMed - as supplied by publisher]

6)Nature. 2011 Sep 28;477(7366):543-4. doi: 10.1038/477543a.
Immunology: recognition of a unique partner.

Monack DM.

Department of Microbiology and Immunology, Stanford School of Medicine, Stanford University, Stanford, California 94305, USA. dmonack@stanford.edu

Comment on    * Nature. 2011 Sep 29;477(7366):592-5.    * Nature. 2011 Sep 29;477(7366):596-600. PMID:    21956324    [PubMed - in process]

7)Ann Rheum Dis. 2011 Sep 27. [Epub ahead of print]
Disability in rheumatoid arthritis in the era of biological treatments.

Krishnan E, Lingala B, Bruce B, Fries JF.

Division of Rheumatology and Immunology, Stanford University Department of Medicine, Palo Alto, California, USA.

OBJECTIVE:Rheumatoid arthritis (RA) is a disabling disease. The authors studied the impact of new, expensive and occasionally toxic biological treatments on disability outcomes in real-world populations of patients with RA.

METHODS:The authors analysed Health Assessment Questionnaire Disability Index data on 4651 adult patients with RA collected prospectively from 1983 to 2006. They studied trends in disability using multilevel mixed-effects multivariable linear regression (mixed) models that adjusted for the effects of time trends in gender, ethnicity, age, smoking behaviour and disease duration.

RESULTS:Overall, the patients were predominantly female (76%), were predominantly white (88%), had 13 years of education and have had RA for 13 years, on average. The time period from 1983 to 2006 saw major increases in the use of disease-modifying agents and biological agents, and a decrease in smoking. After adjustments, the disability rates declined at annual rates of 1.7% (1.5-1.8%) overall and 2.7% (2.4-3.1%) among men. The annual rate of disability declines in the biological era was greater than that in the preceding period, suggesting accelerated improvement. These declines were documented in all patient subgroups such as men, women, African-Americans, obese, older age groups and early disease (p<0.001), but not among the 1401 patients (where disability remained stable) who died on follow-up.

CONCLUSION:Aggressive use of traditional disease-modifying agents and introduction of biological agents were associated with substantial gains in disability outcomes. Our finding supports the prevailing notion that 'tight inflammation control' is a desirable therapeutic strategy.PMID:    21953343    [PubMed - as supplied by publisher]

8)Transplantation. 2011 Oct 15;92(7):787-95.
The Dual Role of Epithelial-to-Mesenchymal Transition in Chronic Allograft Injury in Pediatric Renal Transplantation.

Vitalone MJ, Naesens M, Sigdel T, Li L, Hseih S, Sarwal MM.

1 Division of Nephrology, Department of Pediatrics, Stanford University School of Medicine, Stanford, CA. 2 Department of Nephrology and Renal Transplantation, University Hospitals Leuven, Leuven, Belgium.

BACKGROUND.: Tubulointerstitial damage (TID) is a key feature of chronic allograft injury (CAI) and loss. One proposed mechanism attributing to TID is epithelial-to-mesenchymal transition (EMT); however, it has recently been shown to be unrelated to early TID in adult renal allografts. This has yet to be studied in late TID or in pediatric renal transplantation; both questions were investigated. METHODS.: By using 83 unique pediatric renal transplant recipients, 126 protocol, serial, posttransplant renal biopsies were examined by centralized, blinded Banff grading for CAI and transcriptional profiling (AffyU133+2.0) at 3 (n=20), 6 (n=45), 12 (n=19), and 24 months (n=42). Two hundred forty-three EMT-associated genes, identified from the literature, were interrogated for their differential expression in biopsies with and without CAI, using standard bioinformatic algorithms. RESULTS.: Early (3-6 months) enrichment of EMT (P≤0.05) related gene expression was noted, correlating with inflammation in the graft (total i scores), with upregulation of hepatocyte growth factor at 24 months, indicating a time-dependent mechanism of action. We observed a strong correlation of EMT-related gene expression with early interstitial fibrosis (r<0.45) for size-mismatched allograft recipients. Throughout 24 months posttransplant, EMT signaling and epithelial-mesenchymal-epithelial cycling were associated with progressive CAI injury, with the greatest risk factors being ischemia, immune burden, and the calcineurin inhibitor toxicity score. CONCLUSIONS.: EMT has a role in the evolution of CAI in pediatric transplantation. We postulate that EMT dysregulation plays a dual role in fibrosis/injury repair and healing. The evolution of this chronic injury response stems from size- mismatched transplant ischemia, calcineurin inhibitor nephrotoxicity, and inflammatory response within the allograft.PMID:    21952304    [PubMed - in process]

9)Proc Natl Acad Sci USA. 2011 Oct 11;108(41):17099-104. Epub 2011 Sep 26.
CD4+ T-cell synapses involve multiple distinct stages.

Ueda H, Morphew MK, McIntosh JR, Davis MM.

The Howard Hughes Medical Institute and Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305-5323.

One very striking feature of T-cell recognition is the formation of an immunological synapse between a T cell and a cell that it is recognizing. Formation of this complex structure correlates with cytotoxicity in the case of killer (largely CD8(+)) T-cell activity, or robust cytokine release and proliferation in the case of the much longer lived synapses formed by helper (CD4(+)) T cells. Here we have used electron microscopy and 3D tomography to characterize the synapses of antigen-specific CD4(+) T cells recognizing B cells and dendritic cells at different time points. We show that there are at least four distinct stages in synapse formation, proceeding over several hours, including an initial stage involving invasive T-cell pseudopodia that penetrate deeply into the antigen-presenting cell, almost to the nuclear envelope. This must involve considerable force and may serve to widen the search for potential ligands on the surface of the cell being recognized. We also show that centrioles and the Golgi complex are always located immediately beneath the synapse and that centrioles are significantly shifted toward the late contact zone with either B lymphocytes or bone marrow-derived dendritic cells such as antigen-presenting cells, and that there are dynamic, stage-dependent changes in the organization of microtubules beneath the synapse. These data reinforce and extend previous data on cytotoxic T cells that one of the principal functions of the immunological synapse is to facilitate cytokine secretion into the synaptic cleft, as well as provide important insights into the overall dynamics of this phenomenon.PMID:    21949383    [PubMed - in process] 

10)J Biol Chem. 2011 Sep 26. [Epub ahead of print]
Leucine Zipper Putative Tumor Suppressor 2, LZTS2, Regulates Kidney Development.

Peng Y, Clark C, Luong R, Tu WH, Lee J, Johnson DT, Das A, Carroll TJ, Sun Z.

Stanford University, United States;

Members of the leucine zipper putative tumor suppressor (LZTS) family play crucial roles in transcription modulation and cell-cycle control. We previously demonstrated that LZTS2 functions as a novel β-catenin-interacting protein and represses β-catenin-mediated transcription on T-cell factor/lymphoid enhancing factor (TCF/Lef). Here, we investigate the biological role of LZTS2 using newly established Lzts2-knockout (KO) mice. Homozygosity for loss-of-function of the Lzts2-targeted allele resulted in severe kidney and urinary tract developmental defects, including renal/ureteral duplication, hydroureter, and hydronephrosis, which were visible prenatally. Altered ureteric bud outgrowth was identified in Lzts2 null embryos. Further analysis indicated that β-catenin subcellular localization was altered in fibroblasts isolated from Lzts2 null embryos. In addition, Wnt growth factor induced β-catenin mediated transcriptional activity was increased in Lzts2 null fibroblasts, suggesting a direct role of Lzts2 in the Wnt signaling pathway. These data demonstrate a critical role of LZTS2 in renal development, and implicate LZTS2 as a critical regulator of β-catenin mediated nephrogenesis.PMID:    21949185    [PubMed - as supplied by publisher] 

11)Nat Biotechnol. 2011 Sep 25. doi: 10.1038/nbt.1975. [Epub ahead of print]
Performance comparison of exome DNA sequencing technologies.

Clark MJ, Chen R, Lam HY, Karczewski KJ, Chen R, Euskirchen G, Butte AJ, Snyder M.

Department of Genetics, Stanford University School of Medicine, Stanford, California, USA. 
Whole exome sequencing by high-throughput sequencing of target-enriched genomic DNA (exome-seq) has become common in basic and translational research as a means of interrogating the interpretable part of the human genome at relatively low cost. We present a comparison of three major commercial exome sequencing platforms from Agilent, Illumina and Nimblegen applied to the same human blood sample. Our results suggest that the Nimblegen platform, which is the only one to use high-density overlapping baits, covers fewer genomic regions than the other platforms but requires the least amount of sequencing to sensitively detect small variants. Agilent and Illumina are able to detect a greater total number of variants with additional sequencing. Illumina captures untranslated regions, which are not targeted by the Nimblegen and Agilent platforms. We also compare exome sequencing and whole genome sequencing (WGS) of the same sample, demonstrating that exome sequencing can detect additional small variants missed by WGS.PMID:    21947028    [PubMed - as supplied by publisher]

12)Am J Transplant. 2011 Sep 22. doi: 10.1111/j.1600-6143.2011.03763.x. [Epub ahead of print]
The PROMISE Study: A Phase 2b Multicenter Study of Voclosporin (ISA247) Versus Tacrolimus in De Novo Kidney Transplantation.

Busque S, Cantarovich M, Mulgaonkar S, Gaston R, Gaber AO, Mayo PR, Ling S, Huizinga RB, Meier-Kriesche HU; for the PROMISE Investigators.

Division of Abdominal Transplantation, Department of Surgery, Stanford University School of Medicine, Stanford, CA Royal Victoria McGill University Health Centre, Montreal, Quebec, Canada St. Barnabas Medical Center, Livingston, NJ University of Alabama Birmingham, Birmingham, AL The Methodist Hospital Houston, Houston, TX Isotechnika Pharma Incorporation, Edmonton, AB University of Florida, Gainesville, FL.

Voclosporin (VCS, ISA247) is a novel calcineurin inhibitor being developed for organ transplantation. PROMISE was a 6-month, multicenter, randomized, open-label study of three ascending concentration-controlled groups of VCS (low, medium and high) compared to tacrolimus (TAC) in 334 low-risk renal transplant recipients. The primary endpoint was demonstration of noninferiority of biopsy proven acute rejection (BPAR) rates. Secondary objectives included renal function, new onset diabetes after transplantation (NODAT), hypertension, hyperlipidemia and pharmacokinetic-pharmacodynamic evaluation. The incidence of BPAR in the VCS groups (10.7%, 9.1% and 2.3%, respectively) was noninferior to TAC (5.8%). The incidence of NODAT for VCS was 1.6%, 5.7% and 17.7% versus 16.4% in TAC (low-dose VCS, p = 0.03). Nankivell estimated glomerular filtration rate was respectively: 71, 72, 68 and 69 mL/min, statistically lower in the high-dose group, p = 0.049. The incidence of hypertension and adverse events was not different between the VCS groups and TAC. VCS demonstrated an excellent correlation between trough and area under the curve (r(2) = 0.97) and no difference in mycophenolic acid exposure compared to TAC. This 6-month study shows VCS to be as efficacious as TAC in preventing acute rejection with similar renal function in the low- and medium-exposure groups, and potentially associated with a reduced incidence of NODAT.

©2011 The Authors Journal compilation©2011 The American Society of Transplantation and the American Society of Transplant Surgeons.PMID:    21943027    [PubMed - as supplied by publisher]

13)Drugs. 2011 Oct 1;71(14):1807-19. doi: 10.2165/11596250-000000000-00000.
Neuraxial morphine and respiratory depression: finding the right balance.

Sultan P, Gutierrez MC, Carvalho B.

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

Morphine is a drug commonly administered via the epidural or intrathecal route, and is regarded by many as the 'gold-standard' single-dose neuraxial opioid due to its postoperative analgesic efficacy and prolonged duration of action. However, respiratory depression is a recognized side effect of neuraxial morphine administered in the perioperative setting. We conducted an extensive review of articles published since 1945 that examine respiratory depression or failure associated with perioperative intrathecal or epidural morphine use. Respiratory depression was previously thought to result from the interaction of opioid in the cerebrospinal fluid with ventral medullary opioid receptors. More recently, the preBötzinger complex located in the medulla has been identified as the site responsible for the decrease in respiratory rate following systemic administration of opioids. Neurons in the preBötzinger complex expressing neurokinin-1 receptors are selectively inhibited by opioids, and therefore are the mediators of opioid-induced respiratory depression. Epidural, intrathecal and plasma pharmacokinetics of opioids are complex, vary between neuraxial compartments, and can even differ within the epidural space itself depending upon level of insertion. Caution should be exercised when prescribing systemic opioids (intravenous or oral) in addition to neuraxial morphine as this can compound the potential for early or delayed respiratory depression. There is a wide range of incidences for respiratory depression following neuraxial morphine in a perioperative setting. Disparity of definitions used for the diagnosis of respiratory depression in the literature precludes identification of the exact incidence of this rare event. The optimal neuraxial opioid dose is a balance between the conflicting demands of providing optimal analgesia while minimizing dose-related adverse effects. Dose-response studies show that neuraxial morphine appears to have an analgesic efficacy 'ceiling'. The optimal 'single-shot' intrathecal dose appears to be 0.075-0.15 mg and the ideal 'single-shot' epidural morphine dose is 2.5-3.75 mg. Analgesic efficacy studies have not been adequately powered to show differences in the incidence of clinically significant respiratory depression. Opioid antagonists such as naloxone to prevent or treat opioid-induced respiratory depression have a number of limitations. Researchers have recently focused on non-opioid drugs such as serotonin receptor agonists. Early evidence suggests that ampakine (α-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid [AMPA]) receptor modulators may be effective at reducing opioid-induced respiratory depression while maintaining analgesia. Sodium/proton exchanger type 3 (NHE3) inhibitors, which act centrally on respiratory pathways, also warrant further study.PMID:    21942973    [PubMed - in process]

14)Annu Rev Genet. 2010 Nov 8. [Epub ahead of print]
Genomic Analysis at the Single-Cell Level.

Kalisky T, Blainey P, Quake SR.

Departments of Bioengineering and Applied PHysics, Stanford University, Stanford and Howard Hughes Medical Institute, Stanford, CA 94305.

Studying complex biological systems such as a developing embryo, a tumor, or a microbial ecosystem often involves understanding the behavior and heterogeneity of the individual cells that constitute the system and their interactions. In this review, we discuss a variety of approaches to single-cell genomic analysis. Expected final online publication date for the Annual Review of Genetics Volume 45 is November 03, 2011. Please see http://www.annualreviews.org/catalog/pubdates.aspx for revised estimates.

PMID:    21942365    [PubMed - as supplied by publisher]

15)Web Semant. 2011 Sep 1;9(3):316-324.
NCBO Resource Index: Ontology-Based Search and Mining of Biomedical Resources.

Jonquet C, Lependu P, Falconer S, Coulet A, Noy NF, Musen MA, Shah NH.

Stanford Center for Biomedical Informatics Research, Stanford University, 251 Campus Drive, Stanford, CA 94305-5479, USA.

The volume of publicly available data in biomedicine is constantly increasing. However, these data are stored in different formats and on different platforms. Integrating these data will enable us to facilitate the pace of medical discoveries by providing scientists with a unified view of this diverse information. Under the auspices of the National Center for Biomedical Ontology (NCBO), we have developed the Resource Index-a growing, large-scale ontology-based index of more than twenty heterogeneous biomedical resources. The resources come from a variety of repositories maintained by organizations from around the world. We use a set of over 200 publicly available ontologies contributed by researchers in various domains to annotate the elements in these resources. We use the semantics that the ontologies encode, such as different properties of classes, the class hierarchies, and the mappings between ontologies, in order to improve the search experience for the Resource Index user. Our user interface enables scientists to search the multiple resources quickly and efficiently using domain terms, without even being aware that there is semantics "under the hood."PMID:    21918645    [PubMed] PMCID: PMC3170774    [Available on 2012/9/1]

16)Circulation. 2011 Sep 13;124(11 Suppl):S46-54.
Double knockdown of prolyl hydroxylase and factor-inhibiting hypoxia-inducible factor with nonviral minicircle gene therapy enhances stem cell mobilization and angiogenesis after myocardial infarction.

Huang M, Nguyen P, Jia F, Hu S, Gong Y, de Almeida PE, Wang L, Nag D, Kay MA, Giaccia AJ, Robbins RC, Wu JC.

Stanford University School of Medicine, 265 Campus Dr, Rm 1120B, Stanford, CA 94305-5454. joewu@stanford.eAbstract

Background- Under normoxic conditions, hypoxia-inducible factor (HIF)-1α is rapidly degraded by 2 hydroxylases: prolyl hydroxylase (PHD) and factor-inhibiting HIF-1 (FIH). Because HIF-1α mediates the cardioprotective response to ischemic injury, its upregulation may be an effective therapeutic option for ischemic heart failure. Methods and Results- PHD and FIH were cloned from mouse embryonic stem cells. The best candidate short hairpin (sh) sequences for inhibiting PHD isoenzyme 2 and FIH were inserted into novel, nonviral, minicircle vectors. In vitro studies after cell transfection of mouse C2C12 myoblasts, HL-1 atrial myocytes, and c-kit(+) cardiac progenitor cells demonstrated higher expression of angiogenesis factors in the double-knockdown group compared with the single-knockdown and short hairpin scramble control groups. To confirm in vitro data, shRNA minicircle vectors were injected intramyocardially after left anterior descending coronary artery ligation in adult FVB mice (n=60). Functional studies using MRI, echocardiography, and pressure-volume loops showed greater improvement in cardiac function in the double-knockdown group. To assess mechanisms of this functional recovery, we performed a cell trafficking experiment, which demonstrated significantly greater recruitment of bone marrow cells to the ischemic myocardium in the double-knockdown group. Fluorescence-activated cell sorting showed significantly higher activation of endogenous c-kit(+) cardiac progenitor cells. Immunostaining showed increased neovascularization and decreased apoptosis in areas of injured myocardium. Finally, western blots and laser-capture microdissection analysis confirmed upregulation of HIF-1α protein and angiogenesis genes, respectively. Conclusions- We demonstrated that HIF-1α upregulation by double knockdown of PHD and FIH synergistically increases stem cell mobilization and myocardial angiogenesis, leading to improved cardiac function.PMID:    21911818    [PubMed - in process] PMCID: PMC3181087    [Available on 2012/9/13]

17)Circulation. 2011 Sep 13;124(11 Suppl):S27-34.
Novel MicroRNA Prosurvival Cocktail for Improving Engraftment and Function of Cardiac Progenitor Cell Transplantation.

Hu S, Huang M, Nguyen PK, Gong Y, Li Z, Jia F, Lan F, Liu J, Nag D, Robbins RC, Wu JC.

Stanford University School of Medicine, 265 Campus Drive, Room G1120B, Stanford, CA 94305-5454. joewu@stanford.edu.

Background- Although stem cell therapy has provided a promising treatment for myocardial infarction, the low survival of the transplanted cells in the infarcted myocardium is possibly a primary reason for failure of long-term improvement. Therefore, the development of novel prosurvival strategies to boost stem cell survival will be of significant benefit to this field. Methods and Results- Cardiac progenitor cells (CPCs) were isolated from transgenic mice, which constitutively express firefly luciferase and green fluorescent protein. The CPCs were transduced with individual lentivirus carrying the precursor of miR-21, miR-24, and miR-221, a cocktail of these 3 microRNA precursors, or green fluorescent protein as a control. After challenge in serum free medium, CPCs treated with the 3 microRNA cocktail showed significantly higher viability compared with untreated CPCs. After intramuscular and intramyocardial injections, in vivo bioluminescence imaging showed that microRNA cocktail-treated CPCs survived significantly longer after transplantation. After left anterior descending artery ligation, microRNA cocktail-treated CPCs boost the therapeutic efficacy in terms of functional recovery. Histological analysis confirmed increased myocardial wall thickness and CPC engraftment in the myocardium with the microRNA cocktail. Finally, we used bioinformatics analysis and experimental validation assays to show that Bim, a critical apoptotic activator, is an important target gene of the microRNA cocktail, which collectively can bind to the 3'UTR region of Bim and suppress its expression. Conclusions- We have demonstrated that a microRNA prosurvival cocktail (miR-21, miR-24, and miR-221) can improve the engraftment of transplanted cardiac progenitor cells and therapeutic efficacy for treatment of ischemic heart disease.PMID:    21911815    [PubMed - in process] PMCID: PMC3181082    [Available on 2012/9/13]

18)Circulation. 2011 Sep 13;124(11 Suppl):S187-96.
Interleukin-17 accelerates allograft rejection by suppressing regulatory T cell expansion.

Itoh S, Kimura N, Axtell RC, Velotta JB, Gong Y, Wang X, Kajiwara N, Nambu A, Shimura E, Adachi H, Iwakura Y, Saito H, Okumura K, Sudo K, Steinman L, Robbins RC, Nakae S, Fischbein MP.

Department of Cardiothoracic Surgery, Stanford University School of Medicine, 300 Pasteur Drive, CVRB MC 5407, Stanford, CA 94305.

Background- Interleukin-17 (IL-17), which is predominantly produced by T helper 17 cells distinct from T helper 1 or T helper 2 cells, participates in the pathogenesis of infectious, autoimmune, and allergic disorders. However, the precise role in allograft rejection remains uncertain. In the present study, we investigated the role of IL-17 in acute allograft rejection using IL-17-deficient mice. Methods and Results- Donor hearts from FVB mice were heterotopically transplanted into either C57BL/6J-IL-17-deficient (IL-17(-)(/)(-)) or -wild-type mice. Allograft survival was significantly prolonged in IL-17(-)(/)(-) recipient mice due to reduced local inflammation accompanied by decreased inflammatory cell recruitment and cytokine/chemokine expression. IL-17(-)(/)(-) recipient mice exhibited decreased IL-6 production and reciprocally enhanced regulatory T cell expansion, suggesting a contribution of regulatory T cells to prolonged allograft survival. Indeed, allografts transplanted into anti-CD25 mAb-treated IL-17(-)(/)(-) recipient mice (regulatory T cell-depleted) developed acute rejection similar to wild-type recipient mice. Surprisingly, we found that gamma delta T cells rather than CD4(+) and CD8(+) T cells were key IL-17 producers in the allografts. In support, equivalent allograft rejection was observed in Rag-2(-/-) recipient mice engrafted with either wild-type or IL-17(-)(/)(-) CD4(+) and CD8(+) T cells. Finally, hearts transplanted into gamma delta T cell-deficient mice resulted in decreased allograft rejection compared with wild-type controls. Conclusions- During heart transplantation, (1) IL-17 is crucial for acceleration of acute rejection; (2) IL-17-deficiency enhances regulatory T cell expansion; and (3) gamma delta T cells rather than CD4(+) and CD8(+) T cells are a potential source of IL-17. IL-17 neutralization may provide a potential target for novel therapeutic treatment for cardiac allograft rejection.PMID:    21911812    [PubMed - in process]

19)PLoS Genet. 2011 Sep;7(9):e1002280. Epub 2011 Sep 15.
Phased whole-genome genetic risk in a family quartet using a major allele reference sequence.

Dewey FE, Chen R, Cordero SP, Ormond KE, Caleshu C, Karczewski KJ, Whirl-Carrillo M, Wheeler MT, Dudley JT, Byrnes JK, Cornejo OE, Knowles JW, Woon M, Sangkuhl K, Gong L, Thorn CF, Hebert JM, Capriotti E, David SP, Pavlovic A, West A, Thakuria JV, Ball MP, Zaranek AW, Rehm HL, Church GM, West JS, Bustamante CD, Snyder M, Altman RB, Klein TE, Butte AJ, Ashley EA.

Center for Inherited Cardiovascular Disease, Division of Cardiovascular Medicine, Stanford University, Stanford, California, United States of America.

Whole-genome sequencing harbors unprecedented potential for characterization of individual and family genetic variation. Here, we develop a novel synthetic human reference sequence that is ethnically concordant and use it for the analysis of genomes from a nuclear family with history of familial thrombophilia. We demonstrate that the use of the major allele reference sequence results in improved genotype accuracy for disease-associated variant loci. We infer recombination sites to the lowest median resolution demonstrated to date (<1,000 base pairs). We use family inheritance state analysis to control sequencing error and inform family-wide haplotype phasing, allowing quantification of genome-wide compound heterozygosity. We develop a sequence-based methodology for Human Leukocyte Antigen typing that contributes to disease risk prediction. Finally, we advance methods for analysis of disease and pharmacogenomic risk across the coding and non-coding genome that incorporate phased variant data. We show these methods are capable of identifying multigenic risk for inherited thrombophilia and informing the appropriate pharmacological therapy. These ethnicity-specific, family-based approaches to interpretation of genetic variation are emblematic of the next generation of genetic risk assessment using whole-genome sequencing.PMID:    21935354    [PubMed - in process]PMCID: PMC3174201
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In reply.

Carvalho B, Drover DR, Collins J.

Source*Stanford University Medical Center, Stanford, California. bcarvalho@stanford.edu.
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In Memoriam: Emmet B. Keeffe, M.D.

Esquivel C.

Stanford University, Division of Transplantation Surgery, 750 Welch Road, #319, Stanford, CA 94305-5731. esquivel@stanford.edu.
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22)PLoS One. 2011;6(9):e24124. Epub 2011 Sep 13.
Towards a physiology-based measure of pain: patterns of human brain activity distinguish painful from non-painful thermal stimulation.

Brown JE, Chatterjee N, Younger J, Mackey S.

Department of Anesthesia, Stanford University, Palo Alto, California, United States of America.

Pain often exists in the absence of observable injury; therefore, the gold standard for pain assessment has long been self-report. Because the inability to verbally communicate can prevent effective pain management, research efforts have focused on the development of a tool that accurately assesses pain without depending on self-report. Those previous efforts have not proven successful at substituting self-report with a clinically valid, physiology-based measure of pain. Recent neuroimaging data suggest that functional magnetic resonance imaging (fMRI) and support vector machine (SVM) learning can be jointly used to accurately assess cognitive states. Therefore, we hypothesized that an SVM trained on fMRI data can assess pain in the absence of self-report. In fMRI experiments, 24 individuals were presented painful and nonpainful thermal stimuli. Using eight individuals, we trained a linear SVM to distinguish these stimuli using whole-brain patterns of activity. We assessed the performance of this trained SVM model by testing it on 16 individuals whose data were not used for training. The whole-brain SVM was 81% accurate at distinguishing painful from non-painful stimuli (p<0.0000001). Using distance from the SVM hyperplane as a confidence measure, accuracy was further increased to 84%, albeit at the expense of excluding 15% of the stimuli that were the most difficult to classify. Overall performance of the SVM was primarily affected by activity in pain-processing regions of the brain including the primary somatosensory cortex, secondary somatosensory cortex, insular cortex, primary motor cortex, and cingulate cortex. Region of interest (ROI) analyses revealed that whole-brain patterns of activity led to more accurate classification than localized activity from individual brain regions. Our findings demonstrate that fMRI with SVM learning can assess pain without requiring any communication from the person being tested. We outline tasks that should be completed to advance this approach toward use in clinical settings.

PMID:    21931652    [PubMed - in process] PMCID: PMC3172232
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Chemerin 158K is the dominant chemerin isoform in synovial and cerebrospinal fluids but not in plasma.

Zhao L, Yamaguchi Y, Sharif S, Du XY, Lee DM, Recht LD, Robinson WH, Song JJ, Morser J, Leung LL.

Stanford University School of Medicine, United States;

Chemerin is a chemoattractant involved in immunity that may also function as an adipokine. Chemerin circulates as an inactive precursor (chem163S), and its activation requires proteolytic cleavages at its C-terminus, involving proteases involved in coagulation, fibrinolysis and inflammation. However the key proteolytic steps in prochemerin activation in vivo remain to be established. Previously we have shown that C-terminal cleavage of chem163S by plasmin to chem158K, followed by a carboxypeptidase cleavage leads to the most active isoform, chem157S. In order to identify and quantify the in vivo chemerin isoforms in biological specimens, we developed specific ELISAs for chem163S, chem158K, and chem157S, using antibodies raised against peptides from the C-terminus of the different chemerin isoforms. We found that the mean plasma concentrations of chem163S, chem158K and chem157S were 40±7.9, 8.1±2.9, and 0.7±0.8 ng/ml respectively. The total level of cleaved and non-cleaved chemerins in cerebrospinal fluids (CSF)2 was ~10% of plasma levels while it was ~2-fold elevated in synovial fluids from patients with arthritis. On the other hand, the fraction of cleaved chemerins was much higher in synovial fluid and CSF samples than in plasma (~75%, 50%, and 18% respectively). Chem158K was the dominant chemerin isoform and it was not generated by ex vivo processing, indicating that cleavage of prochemerin at position 158K, whether by plasmin or another serine protease, represents a major step in prochemerin activation in vivo. Our study provides the first direct evidence that chemerin undergoes extensive proteolytic processing in vivo, underlining the importance of measuring individual isoforms.

PMID:    21930706    [PubMed - as supplied by publisher]
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Neuraxial blockade for external cephalic version: a systematic review.

Sultan P, Carvalho B.

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

BACKGROUND:The desire to decrease the number of cesarean deliveries has renewed interest in external cephalic version. The rationale for using neuraxial blockade to facilitate external cephalic version is to provide abdominal muscular relaxation and reduce patient discomfort during the procedure, so permitting successful repositioning of the fetus to a cephalic presentation. This review systematically examined the current evidence to determine the safety and efficacy of neuraxial anesthesia or analgesia when used for external cephalic version.

METHODS:A systematic literature review of studies that examined success rates of external cephalic version with neuraxial anesthesia was performed. Published articles written in English between 1945 and 2010 were identified using the Medline, Cochrane, EMBASE and Web of Sciences databases.

RESULTS:Six, randomized controlled studies were identified. Neuraxial blockade significantly improved the success rate in four of these six studies. A further six non-randomized studies were identified, of which four studies with control groups found that neuraxial blockade increased the success rate of external cephalic version. Despite over 850 patients being included in the 12 studies reviewed, placental abruption was reported in only one patient with a neuraxial block, compared with two in the control groups. The incidence of non-reassuring fetal heart rate requiring cesarean delivery in the anesthesia groups was 0.44% (95% CI 0.15-1.32).

CONCLUSIONS:Neuraxial blockade improved the likelihood of success during external cephalic version, although the dosing regimen that provides optimal conditions for successful version is unclear. Anesthetic rather than analgesic doses of local anesthetics may improve success. The findings suggest that neuraxial blockade does not compromise maternal or fetal safety during external cephalic version.

Crown Copyright © 2011. Published by Elsevier Ltd. All rights reserved.

PMID:    21925869    [PubMed - as supplied by publisher]
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DNA demethylation dynamics.

Bhutani N, Burns DM, Blau HM.

Baxter Laboratory for Stem Cell Biology, Institute for Stem Cell Biology and Regenerative Medicine, Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA 94305-5175, USA.

The discovery of cytosine hydroxymethylation (5hmC) suggested a simple means of demethylating DNA and activating genes. Further experiments, however, unearthed an unexpectedly complex process, entailing both passive and active mechanisms of DNA demethylation by the ten-eleven translocation (TET) and AID/APOBEC families of enzymes. The consensus emerging from these studies is that removal of cytosine methylation in mammalian cells can occur by DNA repair. These reports highlight that in certain contexts, DNA methylation is not fixed but dynamic, requiring continuous regulation.

Copyright © 2011 Elsevier Inc. All rights reserved.PMID:    21925312    [PubMed - in process]
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Use of the Impella 5.0 as a bridge from ECMO to implantation of the HeartMate II left ventricular assist device in a pediatric patient.

Hollander SA, Reinhartz O, Chin C, Yeh J, Maeda K, Mallidi H, Bernstein D, Rosenthal D.

Department of Pediatrics (Cardiology), Lucile Salter Packard Children's Hospital, Stanford University Medical Center, Stanford, CA, USA Department of Cardiothoracic Surgery, Children's Hospital & Research Center, Oakland, Oakland, CA, USA Department of Cardiothoracic Surgery, Stanford University Medical Center, Stanford, CA, USA E-mail: sethh1@stanford.edu.PMID:    21923883    [PubMed - as supplied by publisher]
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Plasmonic substrates for multiplexed protein microarrays with femtomolar sensitivity and broad dynamic range.

Tabakman SM, Lau L, Robinson JT, Price J, Sherlock SP, Wang H, Zhang B, Chen Z, Tangsombatvisit S, Jarrell JA, Utz PJ, Dai H.

Department of Chemistry, Stanford University, Stanford, California 94305, USA.

Protein chips are widely used for high-throughput proteomic analysis, but to date, the low sensitivity and narrow dynamic range have limited their capabilities in diagnostics and proteomics. Here we present protein microarrays on a novel nanostructured, plasmonic gold film with near-infrared fluorescence enhancement of up to 100-fold, extending the dynamic range of protein detection by three orders of magnitude towards the fM regime. We employ plasmonic protein microarrays for the early detection of a cancer biomarker, carcinoembryonic antigen, in the sera of mice bearing a xenograft tumour model. Further, we demonstrate a multiplexed autoantigen array for human autoantibodies implicated in a range of autoimmune diseases with superior signal-to-noise ratios and broader dynamic range compared with commercial nitrocellulose and glass substrates. The high sensitivity, broad dynamic range and easy adaptability of plasmonic protein chips presents new opportunities in proteomic research and diagnostics applications.PMID:    21915108    [PubMed - in process]
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Enhancement of Human Adipose-Derived Stromal Cell Angiogenesis through knockdown of a BMP-2 inhibitor.

Levi B, Nelson ER, Hyun JS, Glotzbach JP, Li S, Nauta A, Montoro DT, Lee M, Commons GC, Hu S, Wu JC, Gurtner GC, Longaker MT.

1Hagey Laboratory for Pediatric Regenerative Medicine, Department of Surgery, Plastic and Reconstructive Surgery Division, Stanford University School of Medicine, Stanford, California. 2Division of Advanced Prosthodontics, Biomaterials, and Hospital Dentistry, University of California, Los Angeles, School of Dentistry, Los Angeles, California 3Institute for Stem Cell Biology and Regenerative Medicine, Stanford University, Stanford California 4Department of Medicine and Radiology, Stanford University School of Medicine, Stanford, CA.

INTRODUCTION:When employing tissue engineering approaches to clinical problems, cells are often transplanted to a distant site on a scaffold into an environment different from their original niche. Previous studies have demonstrated the role of Noggin, a BMP inhibitor in vascular development and angiogenesis. We hypothesized that noggin suppression in human adipose derived stromal cells (hASCs) would enhance VEGF secretion and angiogenesis in vitro and in vivo to a greater extent than BMP-2 alone.

METHODS:hASCs were isolated from human lipoaspirate (n=6) and transfected with a Noggin shRNA construct. Knockdown was confirmed and angiogenesis was assessed by tubule formation and qRT-PCR. Cells were seeded on scaffolds with or without BMP-2 and implanted into a 4mm critical size calvarial defect. In vivo angiogenic signaling was assessed by immunofluoresence and immunohistochemistry.

RESULTS:hASCs with noggin suppression secreted significantly higher amounts of VEGF protein on ELISA (*p<0.05). hASCs with noggin knockdown expressed higher levels of angionegic gene markers by qRT-PCR (VE-cadherein, VEGFA, and HIF1A), and displayed enhanced vascular tubule formation in vitro. In vivo, calvarial defects seeded with noggin shRNA hASCs exhibited a significantly higher number of vessels in the defect site than controls by immunohistochemistry (*p<0.05). Additionally, BMP-2 releasing scaffolds significantly enhanced VEGF and PECAM protein levels in the defect site.

CONCLUSION:hASCs demonstrate significant increases in angiogenesis both in vitro and in vivo both with noggin suppression and BMP-2 supplementation. By creating a cell with noggin suppressed and by using a scaffold with increased BMP-2, we can create a more angiogenic niche.PMID:    21915082    [PubMed - as supplied by publisher]
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Inflammation, mitochondria, and the inhibition of adult neurogenesis.

Voloboueva LA, Giffard RG.

Department of Anesthesia, Stanford University School of Medicine, Stanford, California.

The process of neurogenesis continues throughout life, with thousands of new neurons generated every day in the mammalian brain. Impairment of hippocampal neurogenesis has been suggested to be involved in neurodegenerative conditions, including the cognitive decline associated with aging, Alzheimer's disease, Parkinson's disease, and ionizing radiation. These neurodegenerative conditions are all characterized by proinflammatory changes and increased numbers of activated microglia. Activated microglia produce a variety of proinflammatory factors, including interleukin-6, tumor necrosis factor-α, reactive oxygen species, and nitric oxide, all of which are antineurogenic. These same factors have also been shown to suppress mitochondrial function, but the role of mitochondria in neurogenesis remains barely investigated. This brief review summarizes the findings of several studies that support a role for mitochondrial impairment as part of the mechanism of the reduction of neurogenesis associated with inflammation. © 2011 Wiley-Liss, Inc.Copyright © 2011 Wiley-Liss, Inc.PMID:    21910136    [PubMed - in process]
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Competition between ADAR and RNAi pathways for an extensive class of RNA targets.

Wu D, Lamm AT, Fire AZ.

Department of Genetics, Stanford University School of Medicine, Stanford, California, USA.

Adenosine deaminases that act on RNAs (ADARs) interact with double-stranded RNAs, deaminating adenosines to inosines. Previous studies of Caenorhabditis elegans indicated an antagonistic interaction between ADAR and RNAi machineries, with ADAR defects suppressed upon additional knockout of RNAi. This suggests a pool of common RNA substrates capable of engaging both pathways. To define and characterize such substrates, we examined small RNA and mRNA populations of ADAR mutants and identified a distinct set of loci from which RNAi-dependent short RNAs are markedly upregulated. At these same loci, we observed populations of multiply edited transcripts, supporting a specific role for ADARs in preventing access to the RNAi pathway for an extensive population of dsRNAs. Characterization of these loci revealed a substantial overlap with noncoding and intergenic regions, suggesting that the landscape of ADAR targets may extend beyond previously annotated classes of transcripts.

PMID:    21909095    [PubMed - in process] PMCID: PMC3190075    [Available on 2012/3/11]
31)J Biol Chem. 2011 Sep 9. [Epub ahead of print]
Syk activation of PI3K/Akt prevent HtrA2-dependent Loss of XIAP to promote survival of Epstein-Barr virus (EBV)+ B cell lymphomas.

Hatton O, Phillips LK, Vaysberg M, Hurwich J, Krams SM, Martinez OM.

Stanford University, United States.

B cell lymphoma survival requires tonic, or ligand-independent, signals through activation of Syk by the B cell receptor (BCR). The EBV protein latent membrane 2a (LMP2a), a mimic of the BCR, provides constitutive survival signals for latently-infected cells through Syk activation, however, the precise downstream mechanisms coordinating this survival response in EBV+ B cell lymphomas remain to be elucidated. Herein, we assess the mechanism of Syk survival signaling in EBV+ B cell lymphomas from post-transplant lymphoproliferative disorder (PTLD) to discover virally-controlled therapeutic targets involved in lymphomagenesis and tumor progression. Using small molecule inhibition and siRNA strategies, we show that Syk inhibition reduces proliferation and induces apoptosis of PTLD-derived EBV+ B cell lines. Syk inhibition also reduces autocrine IL-10 production. While Syk inhibition attenuates signaling through both the PI3K/Akt and Erk pathways, only PI3K/Akt inhibition causes apoptosis of PTLD-derived cell lines. Loss of the endogenous caspase inhibitor XIAP is observed after Syk or PI3K/Akt inhibition. The loss of XIAP and apoptosis that results from Syk or PI3K/Akt inhibition are reversed by inhibition of the mitochondrial protease HtrA2. Thus, Syk drives EBV+ B cell lymphoma survival through PI3K/Akt activation, which prevents the HtrA2-dependent loss of XIAP. Syk, Akt, and XIAP antagonists may present potential new therapeutic strategies for PTLD through targeting of EBV-driven survival signals.PMID:    21908615    [PubMed - as supplied by publisher]

32)Semin Immunol. 2011 Sep 9. [Epub ahead of print]
Functional proteogenomics-Embracing complexity.

Sarwal MM, Sigdel TK, Salomon DR.

Department of Pediatrics, Immunology, Surgery, G306, 300 Pasteur Drive, Stanford University, Stanford, CA 94305, USA(1).

The evolving era of functional genomics in organ transplantation is supported by advances in gene profiling, sequencing, proteomics, antibody profiling and bioinformatics, thus heralding a new era of intelligent and customized monitoring and therapy. These advances will serve to meet the critical unmet needs of improving graft survival, limiting graft injury from under-immunosuppression and reducing patient morbidity from over-immunosuppression. This review is a summary of current status of potentially useful technologies available for genomics and proteomics applications in transplantation with the emphasis on addressing the complexities of cellular immunology at the molecular level and the clinical challenges of transplantation today.

Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21908202    [PubMed - as supplied by publisher]
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Francisella infection triggers activation of the AIM2 inflammasome in murine dendritic cells.

Belhocine K, Monack DM.

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

The intracellular bacterium Francisella tularensis is the causative agent of tularemia, a potentially fatal disease. In macrophages, Francisella escapes the initial phagosome and replicates in the cytosol, where it is detected by the cytosolic DNA sensor AIM2 leading to activation of the AIM2 inflammasome. However, during aerosol infection, Francisella is also taken up by dendritic cells. In this study, we show that Francisella novicida escapes into the cytosol of bone marrow-derived dendritic cells (BMDC) where it undergoes rapid replication. We show that F. novicida activates the AIM2 inflammasome in BMDC, causing release of large amounts of IL-1β and rapid host cell death. The Francisella Pathogenicity Island is required for bacterial escape and replication and for inflammasome activation in dendritic cells. In addition, we show that bacterial DNA is bound by AIM2, which leads to inflammasome assembly in infected dendritic cells. IFN-β is upregulated in BMDC following Francisella infection, and the IFN-β signaling pathway is partially required for inflammasome activation in this cell type. Taken together, our results demonstrate that F. novicida induces inflammasome activation in dendritic cells. The resulting inflammatory cell death may be beneficial to remove the bacterial replicative niche and protect the host.© 2011 Blackwell Publishing Ltd.PMID:    21902795    [PubMed - as supplied by publisher]
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Disruption of PML Nuclear Bodies Is Mediated by ORF61 SUMO-Interacting Motifs and Required for Varicella-Zoster Virus Pathogenesis in Skin.

Wang L, Oliver SL, Sommer M, Rajamani J, Reichelt M, Arvin AM.

Departments of Pediatrics and Microbiology & Immunology, Stanford University School of Medicine, Stanford, California, United States of America.

Promyelocytic leukemia protein (PML) has antiviral functions and many viruses encode gene products that disrupt PML nuclear bodies (PML NBs). However, evidence of the relevance of PML NB modification for viral pathogenesis is limited and little is known about viral gene functions required for PML NB disruption in infected cells in vivo. Varicella-zoster virus (VZV) is a human alphaherpesvirus that causes cutaneous lesions during primary and recurrent infection. Here we show that VZV disrupts PML NBs in infected cells in human skin xenografts in SCID mice and that the disruption is achieved by open reading frame 61 (ORF61) protein via its SUMO-interacting motifs (SIMs). Three conserved SIMs mediated ORF61 binding to SUMO1 and were required for ORF61 association with and disruption of PML NBs. Mutation of the ORF61 SIMs in the VZV genome showed that these motifs were necessary for PML NB dispersal in VZV-infected cells in vitro. In vivo, PML NBs were highly abundant, especially in basal layer cells of uninfected skin, whereas their frequency was significantly decreased in VZV-infected cells. In contrast, mutation of the ORF61 SIMs reduced ORF61 association with PML NBs, most PML NBs remained intact and importantly, viral replication in skin was severely impaired. The ORF61 SIM mutant virus failed to cause the typical VZV lesions that penetrate across the basement membrane into the dermis and viral spread in the epidermis was limited. These experiments indicate that VZV pathogenesis in skin depends upon the ORF61-mediated disruption of PML NBs and that the ORF61 SUMO-binding function is necessary for this effect. More broadly, our study elucidates the importance of PML NBs for the innate control of a viral pathogen during infection of differentiated cells within their tissue microenvironment in vivo and the requirement for a viral protein with SUMO-binding capacity to counteract this intrinsic barrier.PMID:    21901090    [PubMed - in process] PMCID: PMC3161977
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Site-Specific Recombinase Strategy to create iPS Cells Efficiently with Plasmid DNA.

Karow M, Chavez CL, Farruggio AP, Geisinger JM, Keravala A, Jung WE, Lan F, Wu JC, Chen-Tsai Y, Calos MP.

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

Induced pluripotent stem cells (iPSC) have revolutionized the stem cell field. iPSC are most often produced by using retroviruses. However, the resulting cells may be ill-suited for clinical applications. Many alternative strategies to make iPSC have been developed, but the non-integrating strategies tend to be inefficient, while the integrating strategies involve random integration. Here we report a facile strategy to create murine iPSC that utilizes plasmid DNA and single transfection with sequence-specific recombinases. PhiC31 integrase was used to insert the reprogramming cassette into the genome, producing iPSC. Cre recombinase was then employed for excision of the reprogramming genes. The iPSC were demonstrated to be pluripotent by in vitro and in vivo criteria, both before and after excision of the reprogramming cassette. This strategy is comparable to retroviral approaches in efficiency, but is non-hazardous for the user, simple to perform, and results in non-random integration of a reprogramming cassette that can be readily deleted. We demonstrated the efficiency of this reprogramming and excision strategy in two accessible cell types, fibroblasts and adipose stem cells. This simple strategy produces pluripotent stem cells that have the potential to be used in a clinical setting.

Copyright © 2011 AlphaMed Press.PMID:    21898697    [PubMed - as supplied by publisher]
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Novel Hematopoietic Progenitor Populations Revealed by Direct Assessment of GATA1 Protein Expression and cMPL Signaling Events.

Heffner GC, Clutter MR, Nolan GP, Weissman IL.

Program in Immunology, Institute of Stem Cell Biology and Regenerative Medicine, Ludwig Center at Stanford, Departments of Pathology and Developmental Biology, Stanford University School of Medicine, Stanford, CA 94305, USA.

Hematopoietic stem cells must exhibit tight regulation of both self-renewal and differentiation in order to maintain homeostasis of the hematopoietic system, as well as to avoid aberrations in growth that may result in leukemias or other disorders. In this study, we sought to understand the molecular basis of lineage determination, with particular focus on factors that influence megakaryocyte/erythrocyte-lineage commitment, in hematopoietic stem and progenitor cells. We used intracellular flow cytometry to identify two novel hematopoietic progenitor populations within the mouse bone-marrow cKit(+) Lineage (-) Sca1(+) [KLS] Flk2 (+) compartment that differ in their protein-level expression of GATA1, a critical megakaryocyte/erythrocyte-promoting transcription factor. GATA1-high repopulating cells exhibited the cell surface phenotype KLS Flk2(+ to int), CD150(int), CD105(+), cMPL(+), and were termed 'FSE cells'. GATA1-low progenitors were identified as KLS Flk2(+), CD150(-), cMPL(-), and were termed 'Flk(+) CD150(-) cells'. FSE cells had increased megakaryocyte/platelet potential in culture and transplant settings and exhibited a higher clonal frequency of CFU-S activity compared to Flk(+) CD150(-) cells, suggesting functional consequences of GATA1 upregulation in promoting megakaryocyte and erythroid lineage priming. Activation of ERK and AKT signal-transduction cascades was observed by intracellular flow cytometry in long-term hematopoietic stem cells (LT-HSC) and FSE cells, but not in Flk(+) CD150(-) cells in response to stimulation with thrombopoietin (TPO), an important megakaryocyte-promoting cytokine. We provide a mechanistic rationale for megakaryocyte/erythroid bias within KLS Flk2(+) cells, and demonstrate how assessment of intracellular factors and signaling events can be used to refine our understanding of lineage commitment during early definitive hematopoiesis.
Copyright © 2011 AlphaMed Press.PMID:    21898686    [PubMed - as supplied by publisher]
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Optical clearing improves the imaging depth and signal-to-noise ratio for digital analysis and three-dimensional projection of the human enteric nervous system.

Liu YA, Chen Y, Chiang AS, Peng SJ, Pasricha PJ, Tang SC.

Department of Chemical Engineering, National Tsing Hua University, Hsinchu, Taiwan Department of Surgery, Far Eastern Memorial Hospital, New Taipei City, Taiwan Institute of Biotechnology, National Tsing Hua University, Hsinchu, Taiwan Division of Gastroenterology and Hepatology, Stanford University School of Medicine, Stanford, CA, USA.

Background   Due to the dispersed nature of neurites and fibers, the microtome-based 2-dimensional histology provides only a limited perspective of the enteric nervous system. To visualize the enteric plexus, we applied optical clearing to avoid scattering in the human ileum to facilitate photon penetration for 3-dimensional (3-D) microscopy of the neural tissue. Methods  Human ileal specimens were derived by trimming the donor bowel due to its excess length during the clinical trial of small intestinal transplantation. The pan-neuronal marker PGP9.5 was used as the immunostaining target to reveal the enteric plexuses. The labeled tissues were immersed in the optical-clearing solution prior to deep-tissue confocal microscopy. The serial sections were digitally analyzed and processed by reconstruction algorithms for 3-D visualization. Key Results  Optical clearing of the ileal specimen led to less fluorescence signal decay along the focal path in the tissue and a higher signal-to-noise ratio of the confocal micrographs in comparison with the untreated saline control. Taking advantage of the high signal-to-noise ratio images, we applied software-based signal analysis to identify the presence of the nerve fibers and quantify the signal peaks. The image stacks derived from the serial anatomic micrographs created panoramic views of the gut wall innervations with their associated microstructures. Conclusions & Inferences  We provide an optical approach to improve the imaging depth in 3-D neurohistology of the human ileum. This methodology has significant promise in facilitating our understanding of the enteric nervous system in health and disease.

© 2011 Blackwell Publishing Ltd.PMID:    21895876    [PubMed - in process]
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Response to intraarterial oncolytic virotherapy with the Herpes virus NV-1020 evaluated by 18F fluorodeoxyglucose positron emission tomography and computed tomography.

Sze DY, Iagaru AH, Gambhir S, de Haan H, Reid T.

Stanford University Medical Center, Division of Interventional Radiology, H-3646 SUMC, 300 Pasteur Drive, Stanford, California, United States, 94305-5642, 6507255202, 6507250533; dansze@stanford.edu.

Oncolytic virotherapy poses unique challenges to the evaluation of tumor response. We hypothesized that the addition of 18F-fluorodeoxyglucose positron emission tomography (FDG-PET) to standard computed tomography (CT) evaluation would improve diagnostic and prognostic power of the measurement of tumor response to oncolytic virotherapy. A Phase I/II trial was conducted to investigate treatment of hepatic metastases from colorectal carcinoma using intraarterial administration of the oncolytic herpes virus NV-1020. Both contrast-enhanced CT and FDG-PET were obtained on each patient at each time point. Quantitative FDG-PET and CT responses were correlated with each other and with clinical outcome metrics. A majority of patients showed initial post-viral infusion increases in tumor size (69%) or in standardized uptake value (SUV) (80%) large enough to qualify as progressive disease. Most showed subsequent decreases in tumor size (64%) or SUV (83%) enough to be reclassified as partial response or stable disease. Late PET and CT imaging results correlated well with each other and with clinical outcomes, but results from early in the treatment scheme did not correlate with each other, with later results, or with clinical outcomes. The addition of FDG-PET to the evaluation of tumor response to the oncolytic virus NV-1020 did not provide useful diagnostic or prognostic data. More sophisticated molecular imaging will need to be developed to monitor the effects of this novel class of antineoplastic agents.PMID:    21895536    [PubMed - as supplied by publisher]
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Personalizing CA125 levels for ovarian cancer screening.

Dorigo O, Berek JS.

Department of Obstetrics and Gynecology, The UCLA David Geffen School of Medicine, Los Angeles, CA, USA. jberek@stanford.edu

Screening trials for the early detection of ovarian cancer in the general population and in patients at a high risk for this disease have so far failed to show a reduction of ovarian cancer-specific mortality. Current screening modalities include pelvic examinations, transvaginal ultrasounds, and cancer antigen 125 (CA125) serum marker levels, which are associated with a high false-positive rate. The last decade has witnessed significant modifications in the interpretation of serum CA125 that extend beyond a static CA125 cutoff point. The Risk of Ovarian Cancer Algorithm (ROCA) incorporates changes of CA125 levels over time and an individual's age-specific risk. Ongoing screening trials have incorporated ROCA, but it is still unclear whether the algorithm will increase the sensitivity and specificity of early ovarian cancer diagnosis. A very recent study analyzed baseline CA125 serum marker levels from high-risk patients included in ovarian cancer screening trials conducted by the Cancer Genetics Network and the Gynecologic Oncology Group. The findings show that the distribution of CA125 serum marker levels in this population is significantly affected by various demographic and clinical factors, in particular menopausal status and oral contraceptive use in premenopausal patients. The data suggest that CA125 cutoff points might have to be stratified for subgroups of patients to reduce false-positive results. These intriguing observations will need to be validated in future screening trials for ovarian cancer.©2011 AACR.PMID:    21893498    [PubMed - in process]
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Common iliac vein stenosis: a risk factor for oral contraceptive-induced deep vein thrombosis.

Chan KT, Tye GA, Popat RA, Kuo WT, Unver K, Kothary N, Sze DY, Hofmann LV.

Division of Interventional Radiology, Department of Radiology, Stanford University School of Medicine, Stanford, CA.

OBJECTIVE:The objective of the study was to determine whether women with significant left common iliac vein stenosis who also use combined oral contraceptives (COCs) have a combined likelihood of deep vein thrombosis (DVT) greater than each independent risk.

STUDY DESIGN:This was a case-control study comparing 35 women with DVT against 35 age-matched controls. Common iliac vein diameters were measured from computed tomography and magnetic resonance imaging. Logistic regression modeling was used with adjustment for risk factors.

RESULTS:DVT was associated with COC use (P = .022) and with increasing degrees of common iliac vein stenosis (P = .004). Compared with women without venous stenosis or COC use, the odds of DVT in women with a 70% venous stenosis who also use COCs was associated with a 17-fold increase (P = .01).

CONCLUSION:Venous stenosis and COC use are independent risk factors for DVT. Women concurrently exposed to both have a multiplicative effect resulting in an increased risk of DVT. We recommend further studies to investigate this effect and its potential clinical implications.

Copyright © 2011 Mosby, Inc. All rights reserved.PMID:    21893308    [PubMed - as supplied by publisher]
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Hepatitis B: modern end points of treatment and the specter of viral resistance.

Lee M, Keeffe EB.

Division of Gastroenterology and Hepatology, Stanford University Medical Center, 300 Pasteur Drive, Alway Building M211, Palo Alto, CA 94305-5187, USA.
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Comparison of the Frequency of Coronary Artery Disease in Alcohol-Related Versus Non-Alcohol-Related Endstage Liver Disease.

Patel S, Kiefer TL, Ahmed A, Ali ZA, Tremmel JA, Lee DP, Yeung AC, Fearon WF.

Division of Cardiovascular Medicine, Stanford University Medical Center, Stanford, California; Department of Cardiology, Royal Prince Alfred Hospital, Camperdown, Australia.

There are conflicting data as to the prevalence of coronary artery disease (CAD) in patients with end-stage liver disease (ESLD) being assessed for liver transplantation (LT). The aims of this study were to compare the prevalence of CAD in patients with alcohol-related versus non-alcohol-related ESLD and to assess the diagnostic utility of dobutamine stress echocardiography (DSE) in predicting angiographically important CAD. Consecutive patients with ESLD being assessed for LT (n = 420, mean age 56 ± 8 years) were identified and divided into groups of those with alcohol-related ESLD (n = 125) and non-alcohol-related ESLD (n = 295). Demographic characteristics, CAD risk factors, results of DSE, and coronary angiographic characteristics were recorded. There were no significant differences in age or CAD risk factors between groups. The incidence of severe CAD (>70% diameter stenosis) was 2% in the alcohol-related ESLD group and 13% in the non-alcohol-related ESLD group (p <0.005). In the 2 groups, the presence of ≥1 CAD risk factor was associated with significant CAD (p <0.05 for all). Absence of cardiac risk factors was highly predictive in ruling out angiographically significant disease (negative predictive value 100% for alcohol-related ESLD and 97% for non-alcohol-related ESLD). DSE was performed in 205 patients. In the 2 groups, DSE had poor predictive value for diagnosing significant CAD but was useful in ruling out patients without significant disease (negative predictive value 89% for alcohol-related ESLD and 80% for non-alcohol-related ESLD). In conclusion, there was a significantly lower prevalence of severe CAD in patients with alcohol-related ESLD. These findings suggest that invasive coronary angiography may not be necessary in this subgroup, particularly in the absence of CAD risk factors and negative results on DSE.Copyright © 2011 Elsevier Inc. All rights reserved.
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The ageing systemic milieu negatively regulates neurogenesis and cognitive function.

Villeda SA, Luo J, Mosher KI, Zou B, Britschgi M, Bieri G, Stan TM, Fainberg N, Ding Z, Eggel A, Lucin KM, Czirr E, Park JS, Couillard-Després S, Aigner L, Li G, Peskind ER, Kaye JA, Quinn JF, Galasko DR, Xie XS, Rando TA, Wyss-Coray T.

Department of Neurology and Neurological Sciences, Stanford University School of Medicine, Stanford, California 94305, USA.

In the central nervous system, ageing results in a precipitous decline in adult neural stem/progenitor cells and neurogenesis, with concomitant impairments in cognitive functions. Interestingly, such impairments can be ameliorated through systemic perturbations such as exercise. Here, using heterochronic parabiosis we show that blood-borne factors present in the systemic milieu can inhibit or promote adult neurogenesis in an age-dependent fashion in mice. Accordingly, exposing a young mouse to an old systemic environment or to plasma from old mice decreased synaptic plasticity, and impaired contextual fear conditioning and spatial learning and memory. We identify chemokines--including CCL11 (also known as eotaxin)--the plasma levels of which correlate with reduced neurogenesis in heterochronic parabionts and aged mice, and the levels of which are increased in the plasma and cerebrospinal fluid of healthy ageing humans. Lastly, increasing peripheral CCL11 chemokine levels in vivo in young mice decreased adult neurogenesis and impaired learning and memory. Together our data indicate that the decline in neurogenesis and cognitive impairments observed during ageing can be in part attributed to changes in blood-borne factors.

Comment in    * Nature. 2011 Sep 1;477(7362):41-2. 
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Health technologies and innovation in the global health arena.

Sinha SR, Barry M.
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'Inc-miRs': functional intron-interrupted miRNA genes.

Zhang H, Maniar JM, Fire AZ.

Department of Genetics, Stanford University, Stanford, California 94305, USA.

The discovery of microRNAs (miRNAs) lin-4 and let-7 as temporal regulators in Caenorhabditis elegans led to broader searches for novel miRNAs and their biological roles. Unlike protein-coding genes and some long noncoding RNAs, canonical metazoan miRNAs are not known to contain introns within their genomic precursor sequences. Because the short length of miRNAs complicates a statistically definitive assignment of split genes in RNA sequencing data sets, we took an experimental approach toward testing the compatibility of splicing and functional miRNA biogenesis. To definitively evaluate the possibility that miRNAs could derive from interrupted genes, we constructed intron-interrupted variants of C. elegans lin-4 and assayed for their miRNA-encoding capability and biological activity in the developing organism. Our studies indicate that (1) intron-containing miRNAs (inc-miRs) can be efficiently spliced and processed to produce miRNAs with normal termini, and (2) these miRNAs can be functional in full rescue of developmental phenotypes in null mutants lacking endogenous lin-4. This study provides the first evidence to support the ability of intron-interrupted miRNA precursors to produce functional regulators and identifies an additional modality available for metazoan miRNA production.PMID:    21828269    [PubMed - indexed for MEDLINE] PMCID: PMC3182020    [Available on 2012/2/1]
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Intradialytic hypotension and vascular access thrombosis.

Chang TI, Paik J, Greene T, Desai M, Bech F, Cheung AK, Chertow GM.

Division of Nephrology, Stanford University School of Medicine, Palo Alto, CA 94304, USA.

Identifying potential modifiable risk factors to reduce the incidence of vascular access thrombosis in hemodialysis could reduce considerable morbidity and health care costs. We analyzed data from a subset of 1426 HEMO study subjects to determine whether more frequent intradialytic hypotension and/or lower predialysis systolic BP were associated with higher rates of vascular access thrombosis. Our primary outcome measure was episodes of vascular access thrombosis occurring within a given 6-month period during HEMO study follow-up. There were 2005 total episodes of vascular access thrombosis during a median 3.1 years of follow-up. The relative rate of thrombosis of native arteriovenous fistulas for the highest quartile of intradialytic hypotension was approximately twice that of the lowest quartile, independent of predialysis systolic BP and other covariates. There was no significant association of intradialytic hypotension with prosthetic arteriovenous graft thrombosis after multivariable adjustment. Higher predialysis systolic BP was associated with a lower rate of fistula and graft thrombosis, independent of intradialytic hypotension and other covariates. In conclusion, more frequent episodes of intradialytic hypotension and lower predialysis systolic BP associate with increased rates of vascular access thrombosis. These results underscore the importance of including vascular access patency in future studies of BP management in hemodialysis.
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Secondary structure of the HIV reverse transcription initiation complex by NMR.

Puglisi EV, Puglisi JD.

Department of Structural Biology, Stanford University School of Medicine, Stanford, CA 94305-5126, USA. epuglisi@stanford.edu

Initiation of reverse transcription of genomic RNA is a key early step in replication of the human immunodeficiency virus (HIV) upon infection of a host cell. Viral reverse transcriptase initiates from a specific RNA-RNA complex formed between a host transfer RNA (tRNA(Lys)(3)) and a region at the 5' end of genomic RNA; the 3' end of the tRNA acts as a primer for reverse transcription of genomic RNA. We report here the secondary structure of the HIV genomic RNA-human tRNA(Lys)(3) initiation complex using heteronuclear nuclear magnetic resonance methods. We show that both RNAs undergo large-scale conformational changes upon complex formation. Formation of the 18-bp primer helix with the 3' end of tRNA(Lys)(3) drives large conformational rearrangements of the tRNA at the 5' end while maintaining the anticodon loop for potential loop-loop interactions. HIV RNA forms an intramolecular helix adjacent to the intermolecular primer helix. This helix, which must be broken by reverse transcription, likely acts as a kinetic block to reverse transcription.

Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    21763492    [PubMed - indexed for MEDLINE]
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Interrogating the repertoire: broadening the scope of peptide-MHC multimer analysis.

Davis MM, Altman JD, Newell EW.

Department of Microbiology and Immunology, Howard Hughes Medical Institute, Stanford University School of Medicine, Stanford, California, USA. mmdavis@stanford.edu

Labelling antigen-specific T cells with peptide-MHC multimers has provided an invaluable way to monitor T cell-mediated immune responses. A number of recent developments in this technology have made these multimers much easier to make and use in large numbers. Furthermore, enrichment techniques have provided a greatly increased sensitivity that allows the analysis of the naive T cell repertoire directly. Thus, we can expect a flood of new information to emerge in the coming years.PMID:    21760610    [PubMed - indexed for MEDLINE]
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Applications of translational bioinformatics in transplantation.

Khatri P, Sarwal MM, Butte AJ.
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Prediction of survival in diffuse large B-cell lymphoma based on the expression of 2 genes reflecting tumor and microenvironment.

Alizadeh AA, Gentles AJ, Alencar AJ, Liu CL, Kohrt HE, Houot R, Goldstein MJ, Zhao S, Natkunam Y, Advani RH, Gascoyne RD, Briones J, Tibshirani RJ, Myklebust JH, Plevritis SK, Lossos ISSource

Department of Medicine, Division of Oncology, Stanford University, Stanford, CA, USA. arasha@stanford.edu

Several gene-expression signatures predict survival in diffuse large B-cell lymphoma (DLBCL), but the lack of practical methods for genome-scale analysis has limited translation to clinical practice. We built and validated a simple model using one gene expressed by tumor cells and another expressed by host immune cells, assessing added prognostic value to the clinical International Prognostic Index (IPI). LIM domain only 2 (LMO2) was validated as an independent predictor of survival and the "germinal center B cell-like" subtype. Expression of tumor necrosis factor receptor superfamily member 9 (TNFRSF9) from the DLBCL microenvironment was the best gene in bivariate combination with LMO2. Study of TNFRSF9 tissue expression in 95 patients with DLBCL showed expression limited to infiltrating T cells. A model integrating these 2 genes was independent of "cell-of-origin" classification, "stromal signatures," IPI, and added to the predictive power of the IPI. A composite score integrating these genes with IPI performed well in 3 independent cohorts of 545 DLBCL patients, as well as in a simple assay of routine formalin-fixed specimens from a new validation cohort of 147 patients with DLBCL. We conclude that the measurement of a single gene expressed by tumor cells (LMO2) and a single gene expressed by the immune microenvironment (TNFRSF9) powerfully predicts overall survival in patients with DLBCL.

PMID:    21670469    [PubMed - indexed for MEDLINE PMCID: PMC3152499    [Available on 2012/8/4]

51)Proc Natl Acad Sci USA. 2011 Jun 28;108(26):10568-73. Epub 2011 Jun 13.
Chemical genetic screen identifies Toxoplasma DJ-1 as a regulator of parasite secretion, attachment, and invasion.

Hall CI, Reese ML, Weerapana E, Child MA, Bowyer PW, Albrow VE, Haraldsen JD, Phillips MR, Sandoval ED, Ward GE, Cravatt BF, Boothroyd JC, Bogyo M.

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

Toxoplasma gondii is a member of the phylum Apicomplexa that includes several important human pathogens, such as Cryptosporidium and Plasmodium falciparum, the causative agent of human malaria. It is an obligate intracellular parasite that can cause severe disease in congenitally infected neonates and immunocompromised individuals. Despite the importance of attachment and invasion to the success of the parasite, little is known about the underlying mechanisms that drive these processes. Here we describe a screen to identify small molecules that block the process of host cell invasion by the T. gondii parasite. We identified a small molecule that specifically and irreversibly blocks parasite attachment and subsequent invasion of host cells. Using tandem orthogonal proteolysis-activity-based protein profiling, we determined that this compound covalently modifies a single cysteine residue in a poorly characterized protein homologous to the human protein DJ-1. Mutation of this key cysteine residue in the native gene sequence resulted in parasites that were resistant to inhibition of host cell attachment and invasion by the compound. Further analysis of the invasion phenotype confirmed that modification of Cys127 on TgDJ-1 resulted in a block of microneme secretion and motility, even in the presence of direct stimulators of calcium release. Together, our results suggest that TgDJ-1 plays an important role that is likely downstream of the calcium flux required for microneme secretion, parasite motility, and subsequent invasion of host cells.

PMID:    21670272    [PubMed - indexed for MEDLINE] PMCID: PMC3127939
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Prior epidural lidocaine alters the pharmacokinetics and drug effects of extended-release epidural morphine (DepoDur®) after cesarean delivery.

Atkinson Ralls L, Drover DR, Clavijo CF, Carvalho B.

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

BACKGROUND:A potential physicochemical interaction between epidural local anesthetics and extended-release epidural morphine (EREM) could negate the sustained release. In this study, we sought to determine the pharmacokinetic and drug effects of prior epidural lidocaine administration on EREM.

METHODS:Thirty healthy women undergoing cesarean delivery were enrolled in this randomized study. Patients received 8 mg EREM 1 hour after either a combined spinal-epidural (intrathecal bupivacaine and fentanyl 20 μg with no epidural medication; group SE) or an epidural anesthetic (epidural 2% lidocaine with fentanyl 100 μg; group E). Maximal concentration (Cmax), time to Cmax (Tmax), and AUC(0-last) (area under the concentration-time curve until the last plasma concentration that was below the limit of quantitation) for morphine levels were determined from a plasma sample at 0, 5, 10, 15, and 30 minutes, and 1, 4, 8, 12, 24, 36, 48, and 72 hours. Drug effects including pain, analgesic use, and side effects were measured for 72 hours after cesarean delivery.

RESULTS:Epidural lidocaine administration (20-35 mL) 1 hour before epidural EREM administration increased the Cmax in group E (11.1 ± 4.9) compared with group SE (8.3 ± 7.1 ng/mL) (P = 0.038). There were no significant effects on Tmax and AUC(0-last) of venous morphine between the groups (P > 0.05). There was an increased incidence in vomiting, oxygen use, and hypotension in group E (patients who received lidocaine before EREM).

CONCLUSION:A large dose of epidural lidocaine 1 hour before EREM administration alters the pharmacokinetics and drug effects of EREM. Clinicians must apply caution when EREM is administered even 1 hour after an epidural lidocaine "top-up" for cesarean delivery.

PMID:    21642610    [PubMed - indexed for MEDLINE]
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Aging, transition, and estimating the global burden of disease.

Seligman BJ, Cullen MR, Horwitz RI.
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BACKGROUND:The World Health Organization's Global Burden of Disease (GBD) reports are an important tool for global health policy makers, however the accuracy of estimates for countries undergoing an epidemiologic transition is unclear. We attempted to validate the life table model used to generate estimates for all-cause mortality in developing countries.

METHODS AND RESULTS:Data were obtained for males and females from the Human Mortality Database for all countries with available data every ten years from 1900 to 2000. These provided inputs for the GBD life table model and served as comparison observed data. Above age sixty model estimates of survival for both sexes differed substantially from those observed. Prior to the year 1960 for males and 1930 for females, estimated survival tended to be greater than observed; following 1960 for both males and females estimated survival tended to be less than observed. Viewing observed and estimated survival separately, observed survival past sixty increased over the years considered. For males, the increase was from a mean (sd) probability of 0.22 (0.06) to 0.46 (0.1). For females, the increase was from 0.26 (0.06) to 0.65 (0.08). By contrast, estimated survival past sixty decreased over the same period. Among males, estimated survival probability declined from 0.54 (0.2) to 0.09 (0.06). Among females, the decline was from 0.36 (0.12) to 0.15 (0.08).

CONCLUSIONS:These results show that the GBD mortality model did not accurately estimate survival at older ages as developed countries transitioned in the twentieth century and may be similarly flawed in developing countries now undergoing transition. Estimates of the size of older-age populations and their attributable disease burden should be reconsidered.

PMID:    21629652    [PubMed - indexed for MEDLINE]PMCID: PMC3101233

54)Methods Mol Biol. 2011;750:101-14.
Imaging of embryonic stem cell migration in vivo.

Lee AS, Wu JC.

Division of Cardiology, Department of Medicine, Molecular Imaging Program at Stanford (MIPS), Stanford University School of Medicine, Stanford, CA, USA.
Conventional reporter gene technology and histological methods cannot routinely be used to track the in vivo behavior of embryonic stem (ES) cells longitudinally after cellular transplantation. Here we describe a protocol for monitoring the in vivo survival, proliferation, and migration of ES cells without necessitating animal sacrifice. Stable ES cell lines containing double fusion (DF; enhanced green fluorescent protein and firefly luciferase) or triple fusion (TF; monomeric red fluorescent protein, firefly luciferase, and herpes simplex virus thymidine kinase) reporter genes can be established within 4-6 weeks by lentiviral transduction followed by fluorescence-activated cell sorting. The cell fate and behavior of these DF or TF ES cells can subsequently be tracked noninvasively by bioluminescence and microPET imaging for a prolonged period of time.PMID:    21618086    [PubMed - indexed for MEDLINE]
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Rhesus macaque KIR bind human MHC class I with broad specificity and recognize HLA-C more effectively than HLA-A and HLA-B.
Older Aguilar AM, Guethlein LA, Hermes M, Walter L, Parham P.

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

Human killer cell immunoglobulin-like receptors (KIR) recognize A3/11, Bw4, C1, and C2 epitopes carried by mutually exclusive subsets of human leukocyte antigen (HLA)-A, -B, and -C allotypes. Chimpanzee and orangutan have counterparts to HLA-A, -B, and -C, and KIR that recognize the A3/11, Bw4, C1, and C2 epitopes, either individually or in combination. Because rhesus macaque has counterparts of HLA-A and -B, but not HLA-C, we expected that rhesus KIR would better recognize HLA-A and -B, than HLA-C. Comparison of the interactions of nine rhesus KIR3D with 95 HLA isoforms, showed the KIR have broad specificity for HLA-A, -B, and -C, but vary in avidity. Considering both the strength and breadth of reaction, HLA-C was the major target for rhesus KIR, followed by HLA-B, then HLA-A. Strong reactions with HLA-A were restricted to the minority of allotypes carrying the Bw4 epitope, whereas strong reactions with HLA-B partitioned between allotypes having and lacking Bw4. Contrasting to HLA-A and -B, every HLA-C allotype bound to the nine rhesus KIR. Sequence comparison of high- and low-binding HLA allotypes revealed the importance of polymorphism in the helix of the α(1) domain and the peptide-binding pockets. At peptide position 9, nonpolar residues favor binding to rhesus KIR, whereas charged residues do not. Contrary to expectation, rhesus KIR bind more effectively to HLA-C, than to HLA-A and -B. This property is consistent with major histocompatibility complex (MHC)-C having evolved in hominids to be a generally superior ligand for KIR than MHC-A and MHC-B.PMID:    21614583    [PubMed - indexed for MEDLINE]
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Dynamic real-time microscopy of the urinary tract using confocal laser endomicroscopy.

Wu K, Liu JJ, Adams W, Sonn GA, Mach KE, Pan Y, Beck AH, Jensen KC, Liao JC.

Department of Urology, Stanford Cancer Center, Stanford University School of Medicine, Stanford, California 94305-5118, USA.

OBJECTIVES:To develop the diagnostic criteria for benign and neoplastic conditions of the urinary tract using probe-based confocal laser endomicroscopy (pCLE), a new technology for dynamic, in vivo imaging with micron-scale resolution. The suggested diagnostic criteria will formulate a guide for pCLE image interpretation in urology.

METHODS:Patients scheduled for transurethral resection of bladder tumor (TURBT) or nephrectomy were recruited. After white-light cystoscopy (WLC), fluorescein was administered as contrast. Different areas of the urinary tract were imaged with pCLE via direct contact between the confocal probe and the area of interest. Confocal images were subsequently compared with standard hematoxylin and eosin analysis.

RESULTS:pCLE images were collected from 66 participants, including 2 patients who underwent nephrectomy. We identified key features associated with different anatomic landmarks of the urinary tract, including the kidney, ureter, bladder, prostate, and urethra. In vivo pCLE of the bladder demonstrated distinct differences between normal mucosa and neoplastic tissue. Using mosaicing, a post hoc image-processing algorithm, individual image frames were juxtaposed to form wide-angle views to better evaluate tissue microarchitecture.

CONCLUSIONS:In contrast to standard pathologic analysis of fixed tissue with hematoxylin and eosin, pCLE provides real time microscopy of the urinary tract to enable dynamic interrogation of benign and neoplastic tissues in vivo. The diagnostic criteria developed in this study will facilitate adaptation of pCLE for use in conjunction with WLC to expedite diagnosis of urinary tract pathology, particularly bladder cancer.Published by Elsevier Inc.
PMID:    21601243    [PubMed - indexed for MEDLINE]
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Increased brain injury and worsened neurological outcome in interleukin-4 knockout mice after transient focal cerebral ischemia.

Xiong X, Barreto GE, Xu L, Ouyang YB, Xie X, Giffard RG.

Department of Anesthesia, Stanford University School of Medicine, S272, Stanford, CA 94305, USA.

BACKGROUND AND PURPOSE:Stroke causes brain injury with activation of an inflammatory response that can contribute to injury. We tested the hypothesis that the anti-inflammatory cytokine interleukin-4 (IL-4) reduces injury after stroke using IL-4 knockout (KO) adult male mice.

METHODS:IL-4 KO and wild-type mice were subjected to transient middle cerebral artery occlusion. Outcome was assessed by triphenyltetrazolium chloride staining for infarct volume, neuroscore and spontaneous activity for behavioral outcome, and immunostaining and stereological counting for cellular response.

RESULTS:Infarction volume at 24 hours was significantly larger in IL-4 KO mice, neurological score was significantly worse, and spontaneous activity was reduced compared with wild-type mice. Increased macrophage/microglial infiltration, increased numbers of myeloperoxidase-positive cells, and increased Th1/Th2 ratio were observed in the infarct core in IL-4 KO mice. Reduced astrocyte activation was observed in the cortical penumbra in IL-4 KO mice. Recombinant IL-4 administered intracerebroventricularly before middle cerebral artery occlusion significantly reduced infarct volume, improved neurological score, reduced macrophages/microglia, and lowered the Th1/Th2 ratio in IL-4 KO mice, but not in wild-type.

CONCLUSIONS:Loss of IL-4 signaling in KO mice was associated with worse outcome, and this was reversed by giving exogenous IL-4. Worsened outcome was associated with increased inflammation in the core, which was reversed in IL-4 KO but not significantly changed in wild-type mice by exogenous IL-4. This is consistent with IL-4 signaling leading to reduced inflammation in the core and a possible beneficial role for activated astrocytes in the penumbra.

PMID:    21597016    [PubMed - indexed for MEDLINE]PMCID: PMC3128567    [Available on 2012/7/1]
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Role of the Toll-like receptor pathway in the recognition of orthopedic implant wear-debris particles.

Pearl JI, Ma T, Irani AR, Huang Z, Robinson WH, Smith RL, Goodman SB.

Department of Orthopaedic Surgery, Stanford University Medical Center, 450 Broadway Street, M/C 6342, Redwood City, CA 94063, USA.

The inflammatory response to prosthetic implant-derived wear particles is the primary cause of bone loss and aseptic loosening of implants, but the mechanisms by which macrophages recognize and respond to particles remain unknown. Studies of innate immunity demonstrate that Toll-like receptors (TLRs) recognize pathogen-associated molecular patterns (PAMPs) and danger-associated molecular patterns (DAMPS). All TLRs signal through myeloid differentiation factor 88 (MyD88), except TLR3 which signals through TIR domain containing adapter inducing interferon-beta (TRIF), and TLR4 which signals through both MyD88 and TRIF. We hypothesized that wear-debris particles may act as PAMPs/DAMPs and activate macrophages via TLRs. To test this hypothesis, we first demonstrated that inhibition of MyD88 decreases polymethylmethacrylate (PMMA) particle-induced production of TNF-α in RAW 264.7 macrophages. Next we compared particle-induced production of TNF-α among MyD88 knockout (MyD88(-/-)), TRIF knockout (TRIF(-/-)), and wild type (WT) murine macrophages. Relative to WT, disruption of MyD88 signaling diminished, and disruption of TRIF amplified the particle-induced production of TNF-α. Gene expression data indicated that this latter increase in TNF-α was due to a compensatory increase in expression of MyD88 associated components of the TLR pathway. Finally, using an in vivo model, MyD88(-/-) mice developed less particle-induced osteolysis than WT mice. These results indicate that the response to PMMA particles is partly dependent on MyD88, presumably as part of TLR signaling; MyD88 may represent a therapeutic target for prevention of wear debris-induced periprosthetic osteolysis.Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:21592562[PubMed - indexed for MEDLINE] 
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Transient gastric irritation in the neonatal rats leads to changes in hypothalamic CRF expression, depression- and anxiety-like behavior as adults.

Liu L, Li Q, Sapolsky R, Liao M, Mehta K, Bhargava A, Pasricha PJ.

Division of Gastroenterology and Hepatology, Stanford University Medical Center, Stanford, California, United States of America.

AIMS:A disturbance of the brain-gut axis is a prominent feature in functional bowel disorders (such as irritable bowel syndrome and functional dyspepsia) and psychological abnormalities are often implicated in their pathogenesis. We hypothesized that psychological morbidity in these conditions may result from gastrointestinal problems, rather than causing them.
METHODS:Functional dyspepsia was induced by neonatal gastric irritation in male rats. 10-day old male Sprague-Dawley rats received 0.1% iodoacetamide (IA) or vehicle by oral gavage for 6 days. At 8-10 weeks of age, rats were tested with sucrose preference and forced-swimming tests to examine depression-like behavior. Elevated plus maze, open field and light-dark box tests were used to test anxiety-like behaviors. ACTH and corticosterone responses to a minor stressor, saline injection, and hypothalamic CRF expression were also measured.
RESULTS:Behavioral tests revealed changes of anxiety- and depression-like behaviors in IA-treated, but not control rats. As compared with controls, hypothalamic and amygdaloid CRF immunoreactivity, basal levels of plasma corticosterone and stress-induced ACTH were significantly higher in IA-treated rats. Gastric sensory ablation with resiniferatoxin had no effect on behaviors but treatment with CRF type 1 receptor antagonist, antalarmin, reversed the depression-like behavior in IA-treated rats.
CONCLUSIONS:The present results suggest that transient gastric irritation in the neonatal period can induce a long lasting increase in depression- and anxiety-like behaviors, increased expression of CRF in the hypothalamus, and an increased sensitivity of HPA axis to stress. The depression-like behavior may be mediated by the CRF1 receptor. These findings have significant implications for the pathogenesis of psychological co-morbidity in patients with functional bowel disorders.PMID:    21589865    [PubMed - indexed for MEDLINE] PMCID: PMC3093391
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An adhesion-dependent switch between mechanisms that determine motile cell shape.

Barnhart EL, Lee KC, Keren K, Mogilner A, Theriot JA.

Department of Biochemistry and Howard Hughes Medical Institute, Stanford School of Medicine, Stanford, California, United States of America.

Keratocytes are fast-moving cells in which adhesion dynamics are tightly coupled to the actin polymerization motor that drives migration, resulting in highly coordinated cell movement. We have found that modifying the adhesive properties of the underlying substrate has a dramatic effect on keratocyte morphology. Cells crawling at intermediate adhesion strengths resembled stereotypical keratocytes, characterized by a broad, fan-shaped lamellipodium, clearly defined leading and trailing edges, and persistent rates of protrusion and retraction. Cells at low adhesion strength were small and round with highly variable protrusion and retraction rates, and cells at high adhesion strength were large and asymmetrical and, strikingly, exhibited traveling waves of protrusion. To elucidate the mechanisms by which adhesion strength determines cell behavior, we examined the organization of adhesions, myosin II, and the actin network in keratocytes migrating on substrates with different adhesion strengths. On the whole, our results are consistent with a quantitative physical model in which keratocyte shape and migratory behavior emerge from the self-organization of actin, adhesions, and myosin, and quantitative changes in either adhesion strength or myosin contraction can switch keratocytes among qualitatively distinct migration regimes.PMID:    21559321    [PubMed - indexed for MEDLINE] PMCID: PMC3086868
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Interferon signaling patterns in peripheral blood lymphocytes may predict clinical outcome after high-dose interferon therapy in melanoma patients.

Simons DL, Lee G, Kirkwood JM, Lee PP.

Dept of Medicine, Stanford University, Stanford, CA, USA. KirkwoodJM@upmc.edu

BACKGROUND:High-dose Interferon (HDI) therapy produces a clinical response and achieves relapse-free survival in 20-33% of patients with operable high risk or metastatic melanoma. However, patients may develop significant side effects frequently necessitating dose reduction or discontinuation of therapy. We recently showed that peripheral blood lymphocytes (PBL) from some melanoma patients have impaired interferon (IFN) signaling which could be restored with high concentrations of IFN. This exploratory study evaluated IFN signaling in PBL of melanoma patients to assess whether the restoration of PBL IFN signaling may predict a beneficial effect for HDI in melanoma patients.
METHODS:PBL from 14 melanoma patients harvested on Day 0 and Day 29 of neoadjuvant HDI induction therapy were analyzed using phosflow to assess their interferon signaling patterns through IFN-α induced phosphorylation of STAT1-Y701.
RESULTS:Patients who had a clinical response to HDI showed a lower PBL interferon signaling capacity than non-responders at baseline (Day 0). Additionally, clinical responders and patients with good long-term outcome showed a significant increase in their PBL interferon signaling from Day 0 to Day 29 compared to clinical non-responders and patients that developed metastatic disease. The differences in STAT1 activation from pre- to post- HDI treatment could distinguish between patients who were inclined to have a favorable or unfavorable outcome.
CONCLUSION:While the sample size is small, these results suggest that interferon signaling patterns in PBL correlate with clinical responses and may predict clinical outcome after HDI in patients with melanoma. A larger confirmatory study is warranted, which may yield a novel approach to select patients for HDI therapy.PMID:    21545749    [PubMed - indexed for MEDLINE] PMCID: PMC3114759

62)J Vasc Interv Radiol. 2011 Jun;22(6):813-23. Epub 2011 May 6.

Photothermal ablation with the excimer laser sheath technique for embedded inferior vena cava filter removal: initial results from a prospective study.

Kuo WT, Odegaard JI, Louie JD, Sze DY, Unver K, Kothary N, Rosenberg JK, Hovsepian DM, Hwang GL, Hofmann LV.

Division of Vascular and Interventional Radiology, Department of Radiology, Stanford University Medical Center, 300 Pasteur Drive, H-3651, Stanford, CA 94305-5642, USA. wkuo@stanford.edu

PURPOSE:To evaluate the safety and effectiveness of the excimer laser sheath technique for removing embedded inferior vena cava (IVC) filters.
MATERIALS AND METHODS:Over 12 months, 25 consecutive patients undergoing attempted IVC filter retrieval with a laser-assisted sheath technique were prospectively enrolled into an institutional review board-approved study registry. There were 10 men and 15 women (mean age 50 years, range 20-76 years); 18 (72%) of 25 patients were referred from an outside hospital. Indications for retrieval included symptomatic filter-related acute caval thrombosis (with or without acute pulmonary embolism), chronic IVC occlusion, and bowel penetration. Retrieval was also performed to remove risks from prolonged implantation and potentially to eliminate need for lifelong anticoagulation. After failure of standard methods, controlled photothermal ablation of filter-adherent tissue with a Spectranetics laser sheath and CVX-300 laser system was performed. All patients were evaluated with cavography, and specimens were sent for histologic analysis.
RESULTS:Laser-assisted retrieval was successful in 24 (96%) of 25 patients as follows: 11 Günther Tulip (mean 375 days, range 127-882 days), 4 Celect (mean 387 days, range 332-440 days), 2 Option (mean 215 days, range 100-330 days), 4 OPTEASE (mean 387 days, range 71-749 days; 1 failed 188 days), 2 TRAPEASE (mean 871 days, range 187-1,555 days), and 2 Greenfield (mean 12.8 years, range 7.2-18.3 years). There was one (4%) major complication (acute thrombus, treated with thrombolysis), three (12%) minor complications (small extravasation, self-limited), and one adverse event (coagulopathic retroperitoneal hemorrhage) at follow-up (mean 126 days, range 13-302 days). Photothermal ablation of filter-adherent tissue was histologically confirmed in 23 (92%) of 25 patients.
CONCLUSIONS:The laser-assisted sheath technique appears to be a safe and effective tool for retrieving embedded IVC filters, including permanent types, with implantation ranging from months to > 18 years.Copyright © 2011 SIR. Published by Elsevier Inc. All rights reserved.PMID:    21530309    [PubMed - indexed for MEDLINE]
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Profiling the proteome in renal transplantation.

Sigdel TK, Lee S, Sarwal MM.

Department of Pediatrics - Nephrology, Stanford University Medical School, Stanford University, Stanford, CA, USA.

Improved monitoring of transplanted solid organs is one of the next crucial steps leading to an increase in both patient and allograft survival. This can be facilitated through one or a set of surrogate biomarker molecules that accurately and precisely indicate the health status of the transplanted organ. Recent developments in the field of high throughput "omic" methods including genomics and proteomics have facilitated robust and comprehensive analysis of genes and proteins. This development has stimulated efforts in the identification of effective and clinically applicable gene and protein biomarkers in solid organ transplantation, including kidney transplantation. Some achievements have been made through proteomics in terms of profiling proteins and identification of potential biomarkers. However, the road to a successful biomarker discovery and its clinical implementation has proved to be challenging, requiring a number of key issues to be addressed. Such issues are: the lack of widely accepted protocols, difficulty in sample processing and transportation and a lack of collaborative efforts to achieve significant sample sizes in clinical studies. In this review using our area of expertise, we describe the current strategies used for proteomic-based biomarker discovery in renal transplantation, discuss inherent issues associated with these efforts and propose better strategies for successful biomarker discovery.Copyright © 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim.PMID:    21520424    [PubMed - indexed for MEDLINE]
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Reactivity profiles of broadly neutralizing anti-HIV-1 antibodies are distinct from those of pathogenic autoantibodies.

Singh H, Henry KA, Wu SS, Chruscinski A, Utz PJ, Scott JK.

Division of Immunology and Rheumatology, Stanford University School of Medicine, California, USA.

OBJECTIVE:Broadly neutralizing antibodies (bNt Abs) against HIV-1 are rarely produced during natural infection, and efforts to induce such Abs by vaccination have been unsuccessful. Thus, elucidating the nature and cellular origins of bNt Abs is a high priority for vaccine research. As the bNt monoclonal Abs (MAbs) 2F5, 4E10 and 2G12 have been reported to bind select autoantigens, we investigated whether these MAbs display a broader range of autoreactivity and how their autoreactivity compares with that of pathogenic autoAbs.
METHODS:An autoantigen microarray comprising 106 connective tissue disease-related autoantigens and control antigens was developed and used, in combination with ELISAs, to compare the reactivity profiles of MAbs 4E10, 2F5 and 2G12 to those of four pathogenic autoAbs derived from patients with antiphospholipid-syndrome (APS), and to serum from a patient with systemic lupus erythematosus (SLE).
RESULTS:The APS MAbs and SLE serum reacted strongly with multiple autoantigens on the microarray, whereas anti-HIV-1 MAb reactivity was limited mainly to HIV-1-related antigens. The APS autoAbs reacted strongly with CL, yet only 4E10 bound CL at high concentrations; both 2F5 and 4E10 bound their HIV-1 epitopes with a 2-3-log higher apparent affinity than CL. Moreover, the polyreactivity of 4E10, but not CL15, could be blocked with dried 
milk.
CONCLUSION:The reactivity profiles of bNt anti-HIV-1 MAbs are fundamentally distinct from those of pathogenic autoAbs that arise from dysregulated tolerance mechanisms. This suggests that the limited polyreactivity observed for the bNt MAbs, and for HIV-1-Nt Abs in general, may arise through alternative mechanisms, such as extensive somatic mutation due to persistent antigen selection during chronic infection.PMID:    21508803    [PubMed - indexed for MEDLINE]
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Functional rescue of experimental ischemic optic neuropathy with αB-crystallin.

Pangratz-Fuehrer S, Kaur K, Ousman SS, Steinman L, Liao YJ.

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

PURPOSE:Anterior ischemic optic neuropathy (AION) is an important cause of acute vision loss in adults, and there is no effective treatment. We studied early changes following experimental AION and tested the benefit of a potential treatment.Materials and
METHODS:We induced experimental AION in adult mice and tested the effects of short-term (daily for 3 days) and long-term (every other day for 3 weeks) αB-crystallin (αBC) treatment using histological and serial intracranial flash visual evoked potential recordings.
RESULTS:One day after experimental AION, there was swelling at the optic nerve (ON) head and increased expression of αBC, a small heat shock protein important in ischemia and inflammation. This upregulation coincided with microglial and astrocytic activation. Our hypothesis was that αBC may be part of the endogenous protective mechanism against injury, thus we tested the effects of αBC on experimental AION. Daily intraveneous or intravitreal αBC injections did not improve visual evoked potential amplitude or latency at days 1-2. However, αBC treatment decreased swelling and dampened the microglial and astrocytic activation on day 3. Longer treatment with intravenous αBC led to acceleration of visual evoked potential latency over 3 weeks, without improving amplitude. This latency acceleration did not correlate with increased retinal ganglion cell survival but did correlate with complete rescue of the ON oligodendrocytes, which are important for myelination.
CONCLUSIONS:We identified αBC as an early marker following experimental AION. Treatment with αBC enhanced this endogenous, post-ischemic response by decreasing microglial activation and promoting ON oligodendrocyte survival.PMID:    21475310    [PubMed - indexed for MEDLINE] PMCID: PMC3178147    [Available on 2012/6/1]

66)Gastroenterology. 2011 Jul;141(1):370-7. Epub 2011 Apr 5.

Nerve growth factor modulates TRPV1 expression and function and mediates pain in chronic pancreatitis.

Zhu Y, Colak T, Shenoy M, Liu L, Pai R, Li C, Mehta K, Pasricha PJ.

Division of Gastroenterology and Hepatology, Department of Medicine, Stanford University School of Medicine, Stanford, California 94305, USA.

BACKGROUND &#38; AIMS:The pathogenesis of pain in chronic pancreatitis (CP) is poorly understood and treatment remains difficult. We hypothesized that nerve growth factor (NGF) plays a key role in this process via its effects on the transient receptor potential vanilloid 1, TRPV1.
METHODS:CP was induced by intraductal injection of trinitrobenzene sulfonic acid in rats. After 3 weeks, anti-NGF antibody or control serum was administered daily for 1 week. Pancreatic hyperalgesia was assessed by nocifensive behavioral response to electrical stimulation of the pancreas as well as by referred somatic pain assessed by von Frey filament testing. TRPV1 currents in pancreatic sensory neurons were examined by patch-clamp. The expression and function of TRPV1 in pancreas-specific nociceptors was examined by immunostaining and quantification of messenger RNA levels.
RESULTS:Blockade of NGF significantly attenuated pancreatic hyperalgesia and referred somatic pain compared with controls. It also decreased TRPV1 current density and open probability and reduced the proportion of pancreatic sensory neurons that expressed TRPV1 as well as levels of TRPV1 in these neurons.
CONCLUSIONS:These findings emphasize a key role for NGF in pancreatic pain and highlight the role it plays in the modulation of TRPV1 expression and activity in CP.Copyright © 2011 AGA Institute. Published by Elsevier Inc. All rights reserved.PMID:    21473865    [PubMed - indexed for MEDLINE]
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Efficacy of antimicrobial peptoids against Mycobacterium tuberculosis.

Kapoor R, Eimerman PR, Hardy JW, Cirillo JD, Contag CH, Barron AE.

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

Tuberculosis is a leading cause of death worldwide. Resistance of Mycobacterium to antibiotics can make treatments less effective in some cases. We tested selected oligopeptoids--previously reported as mimics of natural host defense peptides--for activity against Mycobacterium tuberculosis and assessed their cytotoxicity. A tetrameric, alkylated, cationic peptoid (1-C13(4mer)) was most potent against M. tuberculosis and least cytotoxic, whereas an unalkylated analogue, peptoid 1(4mer), was inactive. Peptoid 1-C13(4mer) thus merits further study as a potential antituberculosis drug.PMID:    21464254    [PubMed - indexed for MEDLINE] PMCID: PMC3101442    [Available on 2011/12/1]
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Biosensor diagnosis of urinary tract infections: a path to better treatment?

Mach KE, Wong PK, Liao JC.

Stanford University, Department of Urology and Bio-X Program, 300 Pasteur Drive, S-287, Stanford, CA 94305, USA.

Urinary tract infection (UTI) is among the most common bacterial infections and poses a significant healthcare burden. The standard culture-based diagnosis of UTI has a typical delay of two to three days. In the absence of definitive microbiological diagnosis at the point of care, physicians frequently initiate empirical broad-spectrum antibiotic treatment, and this has contributed to the emergence of resistant pathogens. Biosensors are emerging as a powerful diagnostic platform for infectious diseases. Paralleling how blood glucose sensors revolutionized the management of diabetes, and how pregnancy tests are now conducted in the home, biosensors are poised to improve UTI diagnosis significantly. Biosensors are amenable to integration with microfluidic technology for point-of-care (POC) applications. This review focuses on promising biosensor technology for UTI diagnosis, including pathogen identification and antimicrobial susceptibility testing, and hurdles to be surpassed in the translation of biosensor technology from bench to bedside.Published by Elsevier Ltd.PMID:    21458868    [PubMed - indexed for MEDLINE] PMCID: PMC3106133    [Available on 2012/6/1]
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Reduced field-of-view diffusion imaging of the human spinal cord: comparison with conventional single-shot echo-planar imaging.

Zaharchuk G, Saritas EU, Andre JB, Chin CT, Rosenberg J, Brosnan TJ, Shankaranarayan A, Nishimura DG, Fischbein NJ.

Department of Radiology, Stanford University, California, USA. gregz@stanford.edu

BACKGROUND AND PURPOSE:DWI of the spinal cord is challenging because of its small size and artifacts associated with the most commonly used clinical imaging method, SS-EPI. We evaluated the performance of rFOV spinal cord DWI and compared it with the routine fFOV SS-EPI in a clinical population.
MATERIALS AND METHODS:Thirty-six clinical patients underwent 1.5T MR imaging examination that included rFOV SS-EPI DWI of the cervical spinal cord as well as 2 comparison diffusion sequences: fFOV SS-EPI DWI normalized for either image readout time (low-resolution fFOV) or spatial resolution (high-resolution fFOV). ADC maps were created and compared between the methods by using single-factor analysis of variance. Two neuroradiologists blinded to sequence type rated the 3 DWI methods, based on susceptibility artifacts, perceived spatial resolution, signal intensity-to-noise ratio, anatomic detail, and clinical utility.
RESULTS:ADC values for the rFOV and both fFOV sequences were not statistically different (rFOV: 1.01 ± 0.18 × 10(-3) mm(2)/s; low-resolution fFOV: 1.12 ± 0.22 × 10(-3) mm(2)/s; high-resolution fFOV: 1.10 ± 0.21 × 10(-3) mm(2)/s; F = 2.747, P > .05). The neuroradiologist reviewers rated the rFOV diffusion images superior in terms of all assessed measures (P < 0.0001). Particular improvements were noted in patients with metal hardware, degenerative disease, or both.
CONCLUSIONS:rFOV DWI of the spinal cord overcomes many of the problems associated with conventional fFOV SS-EPI and is feasible in a clinical population. From a clinical standpoint, images were deemed superior to those created by using standard fFOV methods.PMID:    21454408    [PubMed - indexed for MEDLINE]
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MicroRNA programs in normal and aberrant stem and progenitor cells.

Arnold CP, Tan R, Zhou B, Yue SB, Schaffert S, Biggs JR, Doyonnas R, Lo MC, Perry JM, Renault VM, Sacco A, Somervaille T, Viatour P, Brunet A, Cleary ML, Li L, Sage J, Zhang DE, Blau HM, Chen C, Chen CZ.

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

Emerging evidence suggests that microRNAs (miRNAs), an abundant class of ∼22-nucleotide small regulatory RNAs, play key roles in controlling the post-transcriptional genetic programs in stem and progenitor cells. Here we systematically examined miRNA expression profiles in various adult tissue-specific stem cells and their differentiated counterparts. These analyses revealed miRNA programs that are common or unique to blood, muscle, and neural stem cell populations and miRNA signatures that mark the transitions from self-renewing and quiescent stem cells to proliferative and differentiating progenitor cells. Moreover, we identified a stem/progenitor transition miRNA (SPT-miRNA) signature that predicts the effects of genetic perturbations, such as loss of PTEN and the Rb family, AML1-ETO9a expression, and MLL-AF10 transformation, on self-renewal and proliferation potentials of mutant stem/progenitor cells. We showed that some of the SPT-miRNAs control the self-renewal of embryonic stem cells and the reconstitution potential of hematopoietic stem cells (HSCs). Finally, we demonstrated that SPT-miRNAs coordinately regulate genes that are known to play roles in controlling HSC self-renewal, such as Hoxb6 and Hoxa4. Together, these analyses reveal the miRNA programs that may control key processes in normal and aberrant stem and progenitor cells, setting the foundations for dissecting post-transcriptional regulatory networks in stem cells.PMID:    21451113    [PubMed - indexed for MEDLINE] PMCID: PMC3083097    [Available on 2011/11/1]

71)Pediatr Transplant. 2011 May;15(3):300-5. doi: 10.1111/j.1399-3046.2010.01452.x. Epub 2011 Mar 30.

Effects of rural status on health outcomes in pediatric liver transplantation: a single center analysis of 388 patients.

Park KT, Nanda P, Bensen R, Strichartz D, Esquivel C, Cox K.

Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Stanford University Medical Center, Lucile Packard Children's Hospital, Palo Alto, CA, USA. ktpark@stanford.edu

Rural status of patients may impact health before and after pediatric LT. We used UI codes published by the USDA to stratify patients as urban or rural depending county residence. A total of 388 patients who had LT and who met criteria were included. Rejection, PTLD, and survival were used as primary outcome measures of post-LT health. UNOS Status 1 and PELD/MELD scores >20 were used as secondary outcome measures of poorer pre-LT health. Logistic regression models were run to determine associations. We did not find any statistically significant differences in pre- or post-LT outcomes with respect to rurality. Among rural patients, there was a general trend for decreased incidence of rejection (25.0% vs. 33.4%; OR 0.64, 95% CI 0.29-1.44), increased risk of PTLD (5.6% vs. 3.4%; OR 1.86, 95% CI 0.36-3.31), and decreased survival (OR 0.85, 95% CI 0.34-2.13) after LT. Rural patients also tended to be sicker at the time of LT than patients from urban areas, with increased proportion of Status 1 (OR 1.17, 95% CI 0.51-2.70) and PELD/MELD scores >20 (OR 1.20, 95% CI 0.59-2.45). From a single center experience, we conclude that rurality did not significantly affect health outcomes after LT, although a larger study may validate the general trends that rural patients may have decreased rejection, increased PTLD, and mortality, and be in poorer health at the time of LT.© 2011 John Wiley & Sons A/S.PMID:    21450010    [PubMed - indexed for MEDLINE]
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Antimicrobial peptoids are effective against Pseudomonas aeruginosa biofilms.

Kapoor R, Wadman MW, Dohm MT, Czyzewski AM, Spormann AM, Barron AE.

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

The resistance of biofilms to conventional antibiotics complicates the treatment of chronic cystic fibrosis (CF). We investigated the effects of peptoids, peptides, and conventional antibiotics on the biomass and cell viability within Pseudomonas aeruginosa biofilms. At their MICs, peptoids 1 and 1-C13(4mer) caused maximum reductions in biomass and cell viability, respectively. These results suggest that peptoids of this class could be worth exploring for the treatment of pulmonary infections occurring in CF patients.PMID:    21422218    [PubMed - indexed for MEDLINE] PMCID: PMC3101385    [Available on 2011/12/1]
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Dialysate sodium and sodium gradient in maintenance hemodialysis: a neglected sodium restriction approach?

Munoz Mendoza J, Sun S, Chertow GM, Moran J, Doss S, Schiller B.

Division of Nephrology, Department of Medicine, Stanford University School of Medicine Stanford, CA, USA.

BACKGROUND:A higher sodium gradient (dialysate sodium minus pre-dialysis plasma sodium) during hemodialysis (HD) has been associated with sodium loading; however, its role is not well studied. We hypothesized that a sodium dialysate prescription resulting in a higher sodium gradient is associated with increases in interdialytic weight gain (IDWG), blood pressure (BP) and thirst.
METHODS:We conducted a cross-sectional study on 1084 clinically stable patients on HD. A descriptive analysis of the sodium prescription was performed and clinical associations with sodium gradient were analyzed.
RESULTS:The dialysate sodium prescription varied widely across dialysis facilities, ranging from 136 to 149 mEq/L, with a median of 140 mEq/L. The mean pre-HD plasma sodium was 136.7 ± 2.9 mEq/L, resulting in the majority of subjects (n = 904, 83%) being dialyzed against a positive sodium gradient, while the mean sodium gradient was 4.6 ± 4.4 mEq/L. After HD, the plasma sodium increased in nearly all patients (91%), reaching a mean post-HD plasma sodium of 141.3 ± 2.5 mEq/L. We found a direct correlation between IDWG and sodium gradient (r = 0.21, P < 0.0001). After adjustment for confounders and clustering by facilities, the sodium gradient was independently associated with IDWG (70 g/mEq/L, P < 0.0001). There were no significant associations among sodium gradient and BP, whether measured as pre-HD systolic (r = -0.02), diastolic (r = -0.06) or mean arterial pressure (r = -0.04). Post-HD thirst was directly correlated with sodium gradient (r = 0.11, P = 0.02).
CONCLUSION:Sodium gradient is associated with statistically significant and clinically meaningful differences in IDWG in stable patients on HD.

Comment in    * Nephrol Dial Transplant. 2011 Apr;26(4):1126-8. PMID:    21303968    [PubMed - indexed for MEDLINE] PMCID: PMC3108351    [Available on 2012/4/1]
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T cell state transition produces an emergent change detector.

Kim PS, Lee PP.

Department of Mathematics, University of Utah, Salt Lake City, UT 84112-0090, United States. ppl@stanford.edu

We model the stages of a T cell response from initial activation to T cell expansion and contraction using a system of ordinary differential equations. Results of this modeling suggest that state transitions enable the T cell population to detect change and respond effectively to changes in antigen stimulation levels, rather than simply the presence or absence of antigen. A key component of the system that gives rise to this emergent change detector is initial activation of naïve T cells. The activation step creates a barrier that separates the long-term, slow dynamics of naïve T cells from the short-term, fast dynamics of effector T cells. This separation allows the T cell population to compare current, up-to-date changes in antigen levels to long-term, steady state levels. As a result, the T cell population responds very effectively to sudden shifts in antigen levels, even if the antigen were already present prior to the change. This feature provides a mechanism for T cells to react to rapidly expanding sources of antigen stimulation, such as viruses, while maintaining tolerance to constant or slowly fluctuating sources of stimulation, such as healthy tissue during growth. In addition to modeling T cell activation, we also formulate a model of the proliferation of effector T cells in response to the consumption of positive growth signal, secreted throughout the T cell response. We discuss how the interaction between T cells and growth signal generates an emergent threshold detector that responds preferentially to large changes in antigen stimulation while ignoring small ones. As a final step, we discuss how the de novo generation of adaptive regulatory T cells during the latter phase of the T cell response creates a negative feedback loop that controls the duration and magnitude of the T cell response. Hence, the immune network continually adjusts to a shifting baseline of (self and non-self) antigens, and responds primarily to abrupt changes in these antigens rather than merely their presence or absence.Copyright © 2011 Elsevier Ltd. All rights reserved.
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Is phototherapy exposure associated with better or worse outcomes in 501- to 1000-g-birth-weight infants?

Hintz SR, Stevenson DK, Yao Q, Wong RJ, Das A, Van Meurs KP, Morris BH, Tyson JE, Oh W, Poole WK, Phelps DL, McDavid GE, Grisby C, Higgins RD; Eunice Kennedy Shriver National Institute of Child Health and Human Development Neonatal Research Network.

Department of Pediatrics, Stanford University School of Medicine, Palo Alto, CA, USA. srhintz@stanford.edu

AIM:  To compare risk-adjusted outcomes at 18- to 22-month-corrected age for extremely low birth weight (ELBW) infants who never received phototherapy (NoPTx) to those who received any phototherapy (PTx) in the NICHD Neonatal Research Network randomized trial of Aggressive vs. Conservative Phototherapy.

METHODS:Outcomes at 18 to 22-month-corrected age included death, neurodevelopmental impairment (NDI) and Bayley Scales Mental Developmental Index (MDI). Regression models evaluated the independent association of PTx with adverse outcomes controlling for centre and other potentially confounding variables.

RESULTS:Of 1972 infants, 216 were NoPTx and 1756 were PTx. For the entire 501- to 1000-g-BW cohort, PTx was not independently associated with death or NDI (OR 0.85, 95% CI: 0.60-1.20), death or adverse neurodevelopmental endpoints. However, among infants 501-750 g BW, the rate of significant developmental impairment with MDI < 50 was significantly higher for NoPTx (29%) than PTx (12%) (p = 0.004).

CONCLUSIONS:Phototherapy did not appear to be independently associated with death or NDI for the overall ELBW group. Whether PTx increases mortality could not be excluded because of bias from deaths before reaching conservative treatment threshold. The higher rate of MDI < 50 in the 501- to 750-g-BW NoPTx group is concerning and consistent with NRN Trial results.

© 2011 The Author(s)/Acta Paediatrica © 2011 Foundation Acta Paediatrica.
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Pretreatment with angiotensin-converting enzyme inhibitor improves doxorubicin-induced cardiomyopathy via preservation of mitochondrial function.

Hiona A, Lee AS, Nagendran J, Xie X, Connolly AJ, Robbins RC, Wu JC.

Source
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OBJECTIVE:Doxorubicin is a widely used chemotherapy drug, but its application is associated with cardiotoxicity. Free radical generation and mitochondrial dysfunction are thought to contribute to doxorubicin-induced cardiac failure. Angiotensin-converting enzyme inhibitors are commonly used as cardioprotective agents and have recently been shown in clinical studies to be efficacious in the prevention of anthracycline-induced heart failure. This study evaluated a mechanism for these protective effects by testing the ability of the angiotensin-converting enzyme inhibitor enalapril to preserve mitochondrial function in a model of chronic doxorubicin treatment in rats.

METHODS:Sprague Dawley rats were divided into 3 groups and followed for a total of 10 weeks: (1) control-untreated, (2) doxorubicin treated, and (3) doxorubicin + enalapril treated. Doxorubicin was administered via intraperitoneal injection at weekly intervals from weeks 2 to 7. Enalapril was administered in the drinking water of the doxorubicin + enalapril group for the study duration.

RESULTS:Doxorubicin treatment produced a significant loss in left ventricular contractility (P < .05), decrease in mitochondrial function via impairment of state-3 respiration, decrease in the cytosolic fraction of adenosine triphosphate, and up-regulation of free radical production. Enalapril significantly attenuated the decrease in percent fractional shortening (P < .05) and prevented the doxorubicin-associated reduction in respiratory efficiency and cytosolic adenosine triphosphate content (P < .05). Enalapril also abolished the robust doxorubicin-induced increase in free radical formation.

CONCLUSIONS:Administration of enalapril attenuates doxorubicin-induced cardiac dysfunction via preservation of mitochondrial respiratory efficiency and reduction in doxorubicin-associated free radical generation.

Copyright © 2011 The American Association for Thoracic Surgery. Published by Mosby, Inc. All rights reserved.PMID:    21094500    [PubMed - indexed for MEDLINE] PMCID: MC3173512    [Available on 2012/8/1]
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Global profiling of proteolysis during rupture of Plasmodium falciparum from the host erythrocyte.

Bowyer PW, Simon GM, Cravatt BF, Bogyo M.
Department of Pathology, Stanford University School of Medicine, Stanford, California 94305, USA.

The obligate intracellular parasite pathogen Plasmodium falciparum is the causative agent of malaria, a disease that results in nearly one million deaths per year. A key step in disease pathology in the human host is the parasite-mediated rupture of red blood cells, a process that requires extensive proteolysis of a number of host and parasite proteins. However, only a relatively small number of specific proteolytic processing events have been characterized. Here we describe the application of the Protein Topography and Migration Analysis Platform (PROTOMAP) (Dix, M. M., Simon, G. M., and Cravatt, B. F. (2008) Global mapping of the topography and magnitude of proteolytic events in apoptosis. Cell 134, 679-691; Simon, G. M., Dix, M. M., and Cravatt, B. F. (2009) Comparative assessment of large-scale proteomic studies of apoptotic proteolysis. ACS Chem. Biol. 4, 401-408) technology to globally profile proteolytic events occurring over the last 6-8 h of the intraerythrocytic cycle of P. falciparum. Using this method, we were able to generate peptographs for a large number of proteins at 6 h prior to rupture as well as at the point of rupture and in purified merozoites after exit from the host cell. These peptographs allowed assessment of proteolytic processing as well as changes in both protein localization and overall stage-specific expression of a large number of parasite proteins. Furthermore, by using a highly selective inhibitor of the cysteine protease dipeptidyl aminopeptidase 3 (DPAP3) that has been shown to be a key regulator of host cell rupture, we were able to identify specific substrates whose processing may be of particular importance to the process of host cell rupture. These results provide the first global map of the proteolytic processing events that take place as the human malarial parasite extracts itself from the host red blood cell. These data also provide insight into the biochemical events that take place during host cell rupture and are likely to be valuable for the study of proteases that could potentially be targeted for therapeutic gain.PMID:    20943600    [PubMed - indexed for MEDLINE] 
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High retention and safety of percutaneously implanted endovascular embolization coils as fiducial markers for image-guided stereotactic ablative radiotherapy of pulmonary tumors.

Hong JC, Yu Y, Rao AK, Dieterich S, Maxim PG, Le QT, Diehn M, Sze DY, Kothary N, Loo BW Jr.

Department of Radiation Oncology, Stanford University, Stanford, California 94305-5847, USA.

PURPOSE:To compare the retention rates of two types of implanted fiducial markers for stereotactic ablative radiotherapy (SABR) of pulmonary tumors, smooth cylindrical gold "seed" markers ("seeds") and platinum endovascular embolization coils ("coils"), and to compare the complication rates associated with the respective implantation procedures.

METHODS AND MATERIALS:We retrospectively analyzed the retention of percutaneously implanted markers in 54 consecutive patients between January 2004 and June 2009. A total of 270 markers (129 seeds, 141 coils) were implanted in or around 60 pulmonary tumors over 59 procedures. Markers were implanted using a percutaneous approach under computed tomography (CT) guidance. Postimplantation and follow-up imaging studies were analyzed to score marker retention relative to the number of markers implanted. Markers remaining near the tumor were scored as retained. Markers in a distant location (e.g., pleural space) were scored as lost. CT imaging artifacts near markers were quantified on radiation therapy planning scans.

RESULTS:Immediately after implantation, 140 of 141 coils (99.3%) were retained, compared to 110 of 129 seeds (85.3%); the difference was highly significant (p<0.0001). Of the total number of lost markers, 45% were reported lost during implantation, but 55% were lost immediately afterwards. No additional markers were lost on longer-term follow-up. Implanted lesions were peripherally located for both seeds (mean distance, 0.33 cm from pleural surface) and coils (0.34 cm) (p=0.96). Incidences of all pneumothorax (including asymptomatic) and pneumothorax requiring chest tube placement were lower in implantation of coils (23% and 3%, respectively) vs. seeds (54% and 29%, respectively; p=0.02 and 0.01). The degree of CT artifact was similar between marker types.

CONCLUSIONS:Retention of CT-guided percutaneously implanted coils is significantly better than that of seed markers. Furthermore, implanting coils is at least as safe as implanting seeds. Using coils should permit implantation of fewer markers and require fewer repeat implantation procedures owing to lost markers.Copyright © 2011 Elsevier Inc. All rights reserved.
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Tyrosine kinases in inflammatory dermatologic disease.
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Tyrosine kinases (TKs) are enzymes that catalyze the phosphorylation of tyrosine residues on protein substrates. They are key components of signaling pathways that drive an array of cellular responses including proliferation, differentiation, migration, and survival. Specific TKs have recently been identified as critical to the pathogenesis of several autoimmune and inflammatory diseases. Small-molecule inhibitors of TKs are emerging as a novel class of therapy that may provide benefit in certain patient subsets. In this review, we highlight TK signaling implicated in inflammatory dermatologic diseases, evaluate strategies aimed at inhibiting these aberrant signaling pathways, and discuss prospects for future drug development.
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Review article: current antiviral therapy of chronic hepatitis B.
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Background  The indications and endpoints for treatment of chronic hepatitis B continue to evolve. The aim of the therapy for chronic hepatitis B is to achieve a long-term continued suppression of the hepatitis B virus (HBV) DNA to prevent disease progression leading to the development of cirrhosis and hepatocellular carcinoma. Aim  To summarise current literature on therapy of chronic hepatitis B, with a focus on indications for therapy, preferred treatment options, and management of resistance and partial responders. Methods  A systematic review of the literature, with a focus on international guidelines, was performed. Results  Seven drugs are licensed for the treatment of chronic hepatitis B in many countries. The selection of a drug with high potency and low rate of resistance is essential to achieve rapid and long-term viral suppression. The prevention of the sequelae of antiviral drug resistance and appropriate management of viral breakthrough are major goals of current management. The addition or change to an antiviral agent that is not cross-resistant is critical to restore suppression of viral replication for patients with breakthrough resistance. Patient adherence to medication is essential to achieve adequate HBV DNA suppression. Conclusions  The current treatment strategy of chronic hepatitis B is now standard: initial selection of entecavir, tenofovir, or peginterferon alfa-2a. Future studies are required to determine if combination therapy using two oral agents or peginterferon with an oral agent with a high genetic barrier to resistance might be superior to standard current monotherapy.© 2011 Blackwell Publishing Ltd.PMID:    21978243    [PubMed - as supplied by publisher]
