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Percutaneous Cholecystostomy for Acute Cholecystitis: Ten-Year Experience.

Joseph T, Unver K, Hwang GL, Rosenberg J, Sze DY, Hashimi S, Kothary N, Louie JD, Kuo WT, Hofmann LV, Hovsepian DM.

Department of Radiology (T.J., K.U., G.L.H., J.R., D.Y.S., N.K., J.D.L., W.T.K., L.V.H., D.M.H.) and Stanford University School of Medicine (S.H.), Stanford University, 300 Pasteur Dr., Stanford, CA 94305.

PURPOSE:To review the clinical course of patients with acute cholecystitis treated by percutaneous cholecystostomy, and to identify risk factors retrospectively that predict outcome.

MATERIALS AND METHODS:A total of 106 patients diagnosed with acute cholecystitis were treated by percutaneous cholecystostomy during a 10-year period. Seventy-one (67%) presented to the emergency department (ED) specifically for acute cholecystitis, and 35 (23%) were inpatients previously admitted for other conditions. Outcomes of the two groups were compared with respect to severity of illness, leukocytosis, bile culture, liver function tests, imaging features, time intervals from onset of symptoms to medical and percutaneous intervention, and whether surgical cholecystectomy was later performed.

RESULTS:Overall, 72 patients (68%) showed an improvement clinically, whereas 34 (32%) showed no improvement or a clinically worsened condition after cholecystostomy. Patients who presented to the ED primarily with acute cholecystitis fared better (84% of patients showed improvement) than inpatients (34% showed improvement; P < .0001). Gallstones were identified in 54% of patients who presented to the ED, whereas acalculous cholecystitis was more commonly diagnosed in inpatients (54%). Patients with sepsis had worse outcomes overall (P < .0001). Bacterial bile cultures were analyzed in 95% of patients and showed positive results in 52%, with no overall effect on outcome. There was no correlation between the time of onset of symptoms until antibiotic therapy or cholecystostomy in either group. Long-term outcomes for both groups were better for those who later underwent cholecystectomy (P < .0001).

CONCLUSIONS:Outcomes after percutaneous cholecystostomy for acute cholecystitis are better when the disease is primary and not precipitated by concurrent illness.

Copyright © 2012 SIR. Published by Elsevier Inc. All rights reserved.
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2)PLoS One. 2011;6(11):e28029. Epub 2011 Nov 21.

Non-invasive imaging of cysteine cathepsin activity in solid tumors using a cu-labeled activity-based probe.

Ren G, Blum G, Verdoes M, Liu H, Syed S, Edgington LE, Gheysens O, Miao Z, Jiang H, Gambhir SS, Bogyo M, Cheng Z.

Molecular Imaging Program at Stanford (MIPS), Stanford University, Stanford, California, United States of America.

The papain family of cysteine cathepsins are actively involved in multiple stages of tumorigenesis. Because elevated cathepsin activity can be found in many types of human cancers, they are promising biomarkers that can be used to target radiological contrast agents for tumor detection. However, currently there are no radiological imaging agents available for these important molecular targets. We report here the development of positron emission tomography (PET) radionuclide-labeled probes that target the cysteine cathepsins by formation of an enzyme activity-dependent bond with the active site cysteine. These probes contain an acyloxymethyl ketone (AOMK) functional group that irreversibly labels the active site cysteine of papain family proteases attached to a 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid (DOTA) tag for labeling with (64)Cu for PET imaging studies. We performed biodistribution and microPET imaging studies in nude mice bearing subcutaneous tumors expressing various levels of cysteine cathepsin activity and found that the extent of probe uptake by tumors correlated with overall protease activity as measured by biochemical methods. Furthermore, probe signals could be reduced by pre-treatment with a general cathepsin inhibitor. We also found that inclusion of a Cy5 tag on the probe increased tumor uptake relative to probes lacking this fluorogenic dye. Overall, these results demonstrate that small molecule activity-based probes carrying radio-tracers can be used to image protease activity in living subjects.

PMID:    22132198    [PubMed - in process] PMCID: PMC3221694
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Astrocyte proliferation following stroke in the mouse depends on distance from the infarct.

Barreto GE, Sun X, Xu L, Giffard RG.

Department of Anesthesia, Stanford University School of Medicine, Stanford, California, United States of America.

Reactive gliosis is a hallmark of brain pathology and the injury response, yet the extent to which astrocytes proliferate, and whether this is central to astrogliosis is still controversial. We determined the fraction of mature astrocytes that proliferate in a mouse stroke model using unbiased stereology as a function of distance from the infarct edge. Cumulatively 11.1±1.2% of Aldh1l1(+) astrocytes within 400 µm in the cortical penumbra incorporate BrdU in the first week following stroke, while the overall number of astrocytes does not change. The number of astrocytes proliferating fell sharply with distance with more than half of all proliferating astrocytes found within 100 µm of the edge of the infarct. Despite extensive cell proliferation primarily of microglia and neutrophils/monocytes in the week following stroke, few mature astrocytes re-enter cell cycle, and these are concentrated close to the infarct boundary.
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In memoriam: Emmet B. Keeffe, M.D.

Ahmed A, Esquivel CO.

Stanford University School of Medicine, Stanford, CA. aijazahmed@stanford.edu.
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5)Best Pract Res Clin Haematol. 2011 Dec;24(4):505-8.

Flow cytometry in the post fluorescence era.

Nolan GP.

Stanford University School of Medicine, 269 Campus Drive, Stanford, CA 94305, USA.

While flow cytometry once enabled researchers to examine 10--15 cell surface parameters, new mass flow cytometry technology enables interrogation of up to 45 parameters on a single cell. This new technology has increased understanding of cell expression and how cells differentiate during hematopoiesis. Using this information, knowledge of leukemia cell biology has also increased. Other new technologies, such as SPADE analysis and single cell network profiling (SCNP), are enabling researchers to put different cancers into more biologically similar categories and have the potential to enable more personalized medicine.

Copyright © 2011. Published by Elsevier Ltd.PMID:    22127312    [PubMed - in process]
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6)World Neurosurg. 2011 Nov 1. [Epub ahead of print]

Spinal Pilocytic Astrocytoma in an Elderly Patient.

Harraher CD, Vogel H, Steinberg GK.

Department of Neurosurgery, Stanford University School of Medicine.

OBJECTIVE:Astrocytomas are the most common intramedullary spinal cord tumor (IMSCT) in pediatric and adolescent patients and the incidence decreases with age. There are very few cases of spinal pilocytic astrocytomas (WHO grade 1) reported after the fourth decade. We report the oldest known case of a pathologically confirmed spinal pilocytic astrocytoma.

METHODS:A 78-year-old female presented with 12 months of bilateral lower extremity numbness. Magnetic resonance imaging (MRI) revealed cord edema extending from C6 to T4. There was a 12mm enhancing intramedullary lesion at the C7-T1 level with an associated cyst. Several years prior, she had seen a neurologist for lower extremity numbness and was diagnosed with peripheral neuropathy.

RESULTS:She underwent C7-T1 laminectomy with partial resection of the spinal cord tumor and drainage of the cyst. Pathological examination demonstrated a mildly cellular proliferation of astrocytes set in an eosiniphilic fibrillar background. There were numerous Rosenthal fibers and prominent vasculature. There were no malignant features. The pathological diagnosis was consistent with pilocytic astrocytoma, WHO grade 1. The patient returned to her baseline function after several weeks and the imaging remained stable at four months follow-up.

CONCLUSION:Spinal pilocytic astrocytomas constitute 90% of IMSCT in patients younger than 10 years and 60% of those in adolescent patients. There are very few reported cases in patients older than fifty. Our patient had an indolent course, cervical-thoracic location, imaging characteristics and pathology that all support pilocytic astrocytoma. This case highlights that low-grade lesions can occur in elderly patients and an aggressive approach may not be indicated.

Copyright © 2011. Published by Elsevier Inc.PMID:    22120566    [PubMed - as supplied by publisher]
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7)Hemodial Int. Nov 28. doi: 10.1111/j.1542-4758.2011.00642.x. [Epub ahead of print]

Self-reported symptoms in patients on hemodialysis with moderate to severe secondary hyperparathyroidism receiving combined therapy with cinacalcet and low-dose vitamin D sterols.

Chertow GM, Lu ZJ, Xu X, Knight TG, Goodman WG, Bushinsky DA, Block GA.

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

Patients with secondary hyperparathyroidism experience a variety of clinical symptoms which may adversely affect physical and mental function. As part of a multicenter, open-label clinical trial, subjects completed a questionnaire that included the Medical Outcomes Study Short Form-36 and 14 kidney disease-related symptoms at multiple time points during the study. Out of the 567 subjects who received at least one dose of cinacalcet, 528 to 535 (93.8-94.4%) completed all or portions of the questionnaire at baseline. The median bioactive parathyroid hormone (PTH) was 294 pg/mL (10%, 90% range, 172-655 pg/mL). Following treatment with cinacalcet and low-dose vitamin D sterols, subjects reported significant improvement in the frequency of pain in muscles, joints and bones, stiff joints, dry skin, itchy skin, excessive thirst, and trouble with memory. At end of the efficacy assessment phase (Weeks 16 to 22), the magnitude of improvement was the greatest in joint pain, bone pain, dry skin, and excessive thirst (>5 on a 0-100 scale; P < 0.001). There were no clinically or statistically significant changes in any of the Short Form-36 subscales or in the physical or mental health composite scores. Among patients on hemodialysis with moderate to severe secondary hyperparathyroidism, treatment with cinacalcet and low-dose vitamin D sterols results in significant improvement in pain in the muscles, joints and bones, joint stiffness, dry and itchy skin, excessive thirst, and trouble with memory.© 2011 The Authors; Hemodialysis International © 2011 International Society for Hemodialysis.PMID:    22118402    [PubMed - as supplied by publisher]
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miR-29b Participates in Early Aneurysm Development in Marfan Syndrome.

Merk DR, Chin JT, Dake BA, Maegdefessel L, Miller MO, Kimura N, Tsao PS, Iosef C, Berry GJ, Mohr FW, Spin JM, Alvira CM, Robbins RC, Fischbein MP.

Department of Cardiothoracic Surgery, Department of Pediatrics, Department of Cardiovascular Medicine, Department of Pathology, Stanford University, Stanford, CA; Department of Cardiothoracic Surgery, Heart Center Leipzig, Leipzig, Germany.

Rationale:Marfan syndrome (MFS) is a systemic connective tissue disorder notable for the development of aortic root aneurysms and the subsequent life-threatening complications of aortic dissection and rupture. Underlying fibrillin-1 gene mutations cause increased transforming growth factor-β (TGF-β) signaling. Although TGF-β blockade prevents aneurysms in MFS mouse models, the mechanisms through which excessive TGF-β causes aneurysms remain ill-defined.Objective:We investigated the role of microRNA-29b (miR-29b) in aneurysm formation in MFS.Methods and Results:Using quantitative polymerase chain reaction, we discovered that miR-29b, a microRNA regulating apoptosis and extracellular matrix synthesis/deposition gene, is increased in the ascending aorta of Marfan (Fbn1(C1039G/+)) mice. Increased apoptosis, assessed by increased cleaved caspase-3 and caspase-9, enhanced caspase-3 activity, and decreased levels of the antiapoptotic proteins, Mcl-1 and Bcl-2, were found in the Fbn1(C1039G/+) aorta. Histological evidence of decreased and fragmented elastin was observed exclusively in the Fbn1(C1039G/+) ascending aorta in association with repressed elastin mRNA and increased matrix metalloproteinase-2 expression and activity, both targets of miR-29b. Evidence of decreased activation of nuclear factor κB, a repressor of miR-29b, and a factor suppressed by TGF-β, was also observed in Fbn1(C1039G/+) aorta. Furthermore, administration of a nuclear factor κB inhibitor increased miR-29b levels, whereas TGF-β blockade or losartan effectively decreased miR-29b levels in Fbn1(C1039G/+) mice. Finally, miR-29b blockade by locked nucleic acid antisense oligonucleotides prevented early aneurysm development, aortic wall apoptosis, and extracellular matrix deficiencies.Conclusions:We identify increased miR-29b expression as key to the pathogenesis of early aneurysm development in MFS by regulating aortic wall apoptosis and extracellular matrix abnormalities.PMID:    22116819    [PubMed - as supplied by publisher]
---
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Non-invasive haemoglobin measurement in patients undergoing elective Caesarean section.

Butwick A, Hilton G, Carvalho B.

Department of Anaesthesia (MC: 5640), Stanford University School of Medicine, 300 Pasteur Drive, Stanford CA 94305, USA.

BACKGROUND:The ability to measure haemoglobin (Hb) real-time and non-invasively offers important clinical value in the assessment of acute changes in maternal Hb during the peripartum period. This study evaluates the Masimo Rainbow SET(®) Radical-7 Pulse CO-Oximeter in a pregnant population undergoing Caesarean section (CS).

METHODS:/st>Fifty patients undergoing elective CS were enrolled in this prospective, controlled study and followed for 48 h after surgery. Non-invasive Masimo Hb (SpHb) values were compared with laboratory Hb values from venous blood samples drawn at baseline, immediately post-CS, and 24 h post-CS using the Bland-Altman plots. Longitudinal analysis of SpHb changes over time was performed using mixed-effects regression modelling.

RESULTS:For the comparison between SpHb and laboratory Hb, SpHb displayed a significant positive bias at baseline {1.22 g dl(-1) [95% confidence interval (CI): 0.89-1.54]} and at 24 h post-CS [1.36 g dl(-1) (95% CI: 1.04-1.68)]. The bias immediately post-CS was 0.14 g dl(-1) (95% CI: -0.18 to 0.46). The limits of agreement at baseline, immediately post-CS, and at 24 h post-CS were: -0.9 and 3.33, -2.35 and 2.56, and -0.55 and 3.27 g dl(-1), respectively. The mean decrease in SpHb from baseline to 48 h post-CS was ∼1 g dl(-1).

CONCLUSIONS:The variability in bias and limits of agreements of the Rainbow SET(®) Radical-7 Pulse CO-Oximeter SpHb may limit its clinical utility for assessing Hb concentration in patients undergoing elective CS. Modifications are needed in the calibration of the device to improve accuracy and precision in an obstetric setting.The study was registered at clinicaltrials.gov (NCT01108471) before participant enrolment: URL=http://clinicaltrials.gov/ct2/show/NCT01108471?term=butwick&rank=1.
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Failed epidural top-up for cesarean delivery for failure to progress in labor: the plan is to do a single-shot spinal.

Carvalho B.

Department of Anesthesiology, Stanford University School of Medicine, Stanford, CA 94303, USA.
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A Simplified Method for Administration of Intra-Arterial Nicardipine for Vasospasm Using Cervical Catheter Infusion.

Pandey P, Steinberg GK, Dodd R, Do HM, Marks MP.

Department of Neurosurgery1, Department of Radiology Neurosurgery2 Stanford University School of Medicine, Stanford, California 94305.

BACKGROUND:Cerebral vasospasm is a major cause of morbidity and mortality following aneurysmal SAH. Nicardipine has previously been used to treat vasospasm utilizing superselective intracranial microcatheter injections.

OBJECTIVE:To evaluate a simple method of treatment of vasospasm, with slow infusion of nicardipine from a cervical catheter.

METHODS:Twenty-seven patients with symptomatic vasospasm were treated over fouryears with cervical catheter infusions. Nicardipine was infused at 20 mg/hour for 30-60 minutes. Angioplasty was used in severe cases at the operator's discretion. Outcome at discharge and follow-up was evaluated using Glasgow Outcome Score.

RESULTS:Twenty-seven patients (17F, 12 M) received intra-arterial therapy for vasospasm. Vasospasm treatment was done at a mean post-hemorrhage date of 7.2 days (4-15 days). They underwent 48 sessions of treatment (mean1.8/patient) in 72 separate arterial territories. Twelve patients underwent multiple treatments. The mean dose used per session was 19.2 mg (range 5-50 mg). Four patients underwent angioplasty for severe vasospasm.Twenty-two patients (81.5%) had clinical improvement following the infusion. Angiographic improvement was seen in 86.1% vessels analyzed, which had moderate or severe spasm pre-infusion. Overall, 17 patients (62.9%) had good outcome (GOS 4 and 5) at discharge, 11 had poor outcome, and 1 patient died. Follow-up was available in 19 patients, and 18 were doing well (GOS 4 and 5).

CONCLUSION:Intra-arterial nicardipine is an effective and safe treatment for cerebral vasospasm. In most patients, infusion can be performed from the cervical catheter, with microcatheter infusion and angioplasty reserved for the more severe and resistant cases.

PMID:    22105209    [PubMed - as supplied by publisher]
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12)Biomark Med. 2011 Dec;5(6):731-44.

Endothelial progenitor cells in cardiovascular disease and chronic inflammation: from biomarker to therapeutic agent.

Grisar JC, Haddad F, Gomari FA, Wu JC.

Department of Medicine, Division of Immunology & Rheumatology, Stanford School of Medicine, CA, USA.

The discovery of endothelial progenitor cells in the 1990s challenged the paradigm of angiogenesis by showing that cells derived from hematopoietic stem cells are capable of forming new blood vessels even in the absence of a pre-existing vessel network, a process termed vasculogenesis. Since then, the majority of studies in the field have found a strong association between circulating endothelial progenitor cells and cardiovascular risk. Several studies have also reported that inflammation influences the mobilization and differentiation of endothelial progenitor cells. In this review, we discuss the emerging role of endothelial progenitor cells as biomarkers of cardiovascular disease as well as the interplay between inflammation and endothelial progenitor cell biology. We will also review the challenges in the field of endothelial progenitor cell-based therapy.PMID:    22103609    [PubMed - in process]
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13)Nature. 2011 Nov 20;480(7375):104-8. doi: 10.1038/nature10653.

Alternatively activated macrophages produce catecholamines to sustain adaptive thermogenesis.

Nguyen KD, Qiu Y, Cui X, Goh YP, Mwangi J, David T, Mukundan L, Brombacher F, Locksley RM, Chawla A.

Immunology Program, Stanford University, Palo Alto, California 94305, USA.

All homeotherms use thermogenesis to maintain their core body temperature, ensuring that cellular functions and physiological processes can continue in cold environments. In the prevailing model of thermogenesis, when the hypothalamus senses cold temperatures it triggers sympathetic discharge, resulting in the release of noradrenaline in brown adipose tissue and white adipose tissue. Acting via the β(3)-adrenergic receptors, noradrenaline induces lipolysis in white adipocytes, whereas it stimulates the expression of thermogenic genes, such as PPAR-γ coactivator 1a (Ppargc1a), uncoupling protein 1 (Ucp1) and acyl-CoA synthetase long-chain family member 1 (Acsl1), in brown adipocytes. However, the precise nature of all the cell types involved in this efferent loop is not well established. Here we report in mice an unexpected requirement for the interleukin-4 (IL-4)-stimulated program of alternative macrophage activation in adaptive thermogenesis. Exposure to cold temperature rapidly promoted alternative activation of adipose tissue macrophages, which secrete catecholamines to induce thermogenic gene expression in brown adipose tissue and lipolysis in white adipose tissue. Absence of alternatively activated macrophages impaired metabolic adaptations to cold, whereas administration of IL-4 increased thermogenic gene expression, fatty acid mobilization and energy expenditure, all in a macrophage-dependent manner. Thus, we have discovered a role for alternatively activated macrophages in the orchestration of an important mammalian stress response, the response to cold.

Comment in    * Nature. 2011 Dec 1;480(7375):46-7. 
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Intrathecal fentanyl added to bupivacaine and morphine for cesarean delivery may induce a subtl acute opioid tolerance.

Carvalho B, Drover DR, Ginosar Y, Cohen SE, Riley ET.

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

BACKGROUND:Previous studies have demonstrated that the addition of intrathecal fentanyl to a spinal anesthetic for cesarean delivery improves intraoperative analgesia. However, intrathecal fentanyl may induce acute tolerance to opioids. The objective of this study was to investigate whether the addition of intrathecal fentanyl to spinal anesthesia with intrathecal morphine increases postoperative analgesic requirements and pain scores.

METHODS:In this randomized, double-blinded study, 40 women having elective cesarean delivery were enrolled. Patients received spinal anesthesia with hyperbaric bupivacaine 12mg, morphine 200μg, and fentanyl 0, 5, 10 or 25μg. Each patient received intravenous patient-controlled analgesia morphine for 24h postoperatively. Outcome measures included postoperative morphine usage and pain scores, as well as intraoperative pain, nausea, hypotension and vasopressor use.

RESULTS:Total morphine use over the 24-h post-spinal study period was similar among the study groups (P=0.129). Postoperative pain scores were higher in patients receiving fentanyl 5, 10 and 25μg compared to fentanyl 0μg control group (P=0.003).

CONCLUSIONS:The study results suggest that intrathecal fentanyl may induce acute tolerance to intrathecal morphine. However, because there was no difference in postoperative analgesia requirement and the difference in pain scores was small, the clinical significance of this finding is uncertain.Copyright © 2011 Elsevier Ltd. All rights reserved.
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Functional imaging of proteases: recent advances in the design and application of substrate-based and activity-based probes.

Edgington LE, Verdoes M, Bogyo M.

Cancer Biology Program, Stanford University School of Medicine, 300 Pasteur Dr., Stanford, CA 94305-5324, United States; Department of Pathology, Stanford University School of Medicine, 300 Pasteur Dr., Stanford, CA 94305-5324, United States.

Proteases are enzymes that cleave peptide bonds in protein substrates. This process can be important for regulated turnover of a target protein but it can also produce protein fragments that then perform other functions. Because the last few decades of protease research have confirmed that proteolysis is an essential regulatory process in both normal physiology and in multiple disease-associated conditions, there has been an increasing interest in developing methods to image protease activity. Proteases are also considered to be one of the few 'druggable' classes of proteins and therefore a large number of small molecule based inhibitors of proteases have been reported. These compounds serve as a starting point for the design of probes that can be used to target active proteases for imaging applications. Currently, several classes of fluorescent probes have been developed to visualize protease activity in live cells and even whole organisms. The two primary classes of protease probes make use of either peptide/protein substrates or covalent inhibitors that produce a fluorescent signal when bound to an active protease target. This review outlines some of the most recent advances in the design of imaging probes for proteases. In particular, it highlights the strengths and weaknesses of both substrate-based and activity-based probes and their applications for imaging cysteine proteases that are important biomarkers for multiple human diseases.Copyright © 2011 Elsevier Ltd. All rights reserved.
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Analysis of 4999 online physician ratings indicates that most patients give physicians a favorable rating.

Kadry B, Chu LF, Kadry B, Gammas D, Macario A.

Department of Anesthesia, School of Medicine, Stanford University, Stanford, CA, United States. bkadry@stanford.edu.

BACKGROUND:Many online physician-rating sites provide patients with information about physicians and allow patients to rate physicians. Understanding what information is available is important given that patients may use this information to choose a physician.

OBJECTIVES:The goals of this study were to (1) determine the most frequently visited physician-rating websites with user-generated content, (2) evaluate the available information on these websites, and (3) analyze 4999 individual online ratings of physicians.

METHODS:On October 1, 2010, using Google Trends we identified the 10 most frequently visited online physician-rating sites with user-generated content. We then studied each site to evaluate the available information (eg, board certification, years in practice), the types of rating scales (eg, 1-5, 1-4, 1-100), and dimensions of care (eg, recommend to a friend, waiting room time) used to rate physicians. We analyzed data from 4999 selected physician ratings without identifiers to assess how physicians are rated online.

RESULTS:The 10 most commonly visited websites with user-generated content were HealthGrades.com, Vitals.com, Yelp.com, YP.com, RevolutionHealth.com, RateMD.com, Angieslist.com, Checkbook.org, Kudzu.com, and ZocDoc.com. A total of 35 different dimensions of care were rated by patients in the websites, with a median of 4.5 (mean 4.9, SD 2.8, range 1-9) questions per site. Depending on the scale used for each physician-rating website, the average rating was 77 out of 100 for sites using a 100-point scale (SD 11, median 76, range 33-100), 3.84 out of 5 (77%) for sites using a 5-point scale (SD 0.98, median 4, range 1-5), and 3.1 out of 4 (78%) for sites using a 4-point scale (SD 0.72, median 3, range 1-4). The percentage of reviews rated ≥75 on a 100-point scale was 61.5% (246/400), ≥4 on a 5-point scale was 57.74% (2078/3599), and ≥3 on a 4-point scale was 74.0% (740/1000). The patient's single overall rating of the physician correlated with the other dimensions of care that were rated by patients for the same physician (Pearson correlation, r = .73, P < .001).

CONCLUSIONS:Most patients give physicians a favorable rating on online physician-rating sites. A single overall rating to evaluate physicians may be sufficient to assess a patient's opinion of the physician. The optimal content and rating method that is useful to patients when visiting online physician-rating sites deserves further study. Conducting a qualitative analysis to compare the quantitative ratings would help validate the rating instruments used to evaluate physicians.

PMID:    22088924    [PubMed - in process] PMCID: PMC3222200
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Recent advances in biomarker discovery in solid organ transplant by proteomics.

Sigdel TK, Sarwal MM.

Department of Pediatrics, Stanford University Medical School, Stanford University, Stanford, CA 94305, USA.

The identification and clinical use of more sensitive and specific biomarkers in the field of solid organ transplantation is an urgent need in medicine. Solid organ transplantation has seen improvements in the short-term survival of transplanted organs due to recent advancements in immunosuppressive therapy. However, the currently available methods of allograft monitoring are not optimal. Recent advancements in assaying methods for biomolecules such as genes, mRNA and proteins have helped to identify surrogate biomarkers that can be used to monitor the transplanted organ. These high-throughput ?omic? methods can help researchers to significantly speed up the identification and the validation steps, which are crucial factors for biomarker discovery efforts. Still, the progress towards identifying more sensitive and specific biomarkers remains a great deal slower than expected. In this article, we have evaluated the current status of biomarker discovery using proteomics tools in different solid organ transplants in recent years. This article summarizes recent reports and current status, along with the hurdles in efficient biomarker discovery of protein biomarkers using proteomics approaches. Finally, we will touch upon personalized medicine as a future direction for better management of transplanted organs, and provide what we think could be a recipe for success in this field.

PMID:    22087656    [PubMed - in process]
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The National Center for Biomedical Ontology.

Musen MA, Noy NF, Shah NH, Whetzel PL, Chute CG, Story MA, Smith B; and the NCBO team.

Center for Biomedical Informatics Research, Stanford University, Stanford, California, USA.

The National Center for Biomedical Ontology is now in its seventh year. The goals of this National Center for Biomedical Computing are to: create and maintain a repository of biomedical ontologies and terminologies; build tools and web services to enable the use of ontologies and terminologies in clinical and translational research; educate their trainees and the scientific community broadly about biomedical ontology and ontology-based technology and best practices; and collaborate with a variety of groups who develop and use ontologies and terminologies in biomedicine. The centerpiece of the National Center for Biomedical Ontology is a web-based resource known as BioPortal. BioPortal makes available for research in computationally useful forms more than 270 of the world's biomedical ontologies and terminologies, and supports a wide range of web services that enable investigators to use the ontologies to annotate and retrieve data, to generate value sets and special-purpose lexicons, and to perform advanced analytics on a wide range of biomedical data.

PMID:    22081220    [PubMed - as supplied by publisher]
--
19)Nat Biotechnol. 2011 Nov 13. doi: 10.1038/nbt.2038. [Epub ahead of print]

Single-cell dissection of transcriptional heterogeneity in human colon tumors.

Dalerba P, Kalisky T, Sahoo D, Rajendran PS, Rothenberg ME, Leyrat AA, Sim S, Okamoto J, Johnston DM, Qian D, Zabala M, Bueno J, Neff NF, Wang J, Shelton AA, Visser B, Hisamori S, Shimono Y, van de Wetering M, Clevers H, Clarke MF, Quake SR.

1] Stanford Institute for Stem Cell Biology and Regenerative Medicine, Stanford University, Stanford, California, USA. [2] Department of Medicine, Division of Oncology, Stanford University, Stanford, California, USA. [3].

Cancer is often viewed as a caricature of normal developmental processes, but the extent to which its cellular heterogeneity truly recapitulates multilineage differentiation processes of normal tissues remains unknown. Here we implement single-cell PCR gene-expression analysis to dissect the cellular composition of primary human normal colon and colon cancer epithelia. We show that human colon cancer tissues contain distinct cell populations whose transcriptional identities mirror those of the different cellular lineages of normal colon. By creating monoclonal tumor xenografts from injection of a single (n = 1) cell, we demonstrate that the transcriptional diversity of cancer tissues is largely explained by in vivo multilineage differentiation and not only by clonal genetic heterogeneity. Finally, we show that the different gene-expression programs linked to multilineage differentiation are strongly associated with patient survival. We develop two-gene classifier systems (KRT20 versus CA1, MS4A12, CD177, SLC26A3) that predict clinical outcomes with hazard ratios superior to those of pathological grade and comparable to those of microarray-derived multigene expression signatures.

PMID:    22081019    [PubMed - as supplied by publisher]
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Lack of association between childhood immunizations and encephalitis in California, 1998-2008.

Pahud BA, Rowhani-Rahbar A, Glaser C, Gavali S, Salibay CJ, Fireman B, Dekker CL.

Stanford University, School of Medicine, 300 Pasteur Drive, Room G312, Stanford, CA 94305-5208, United States.

OBJECTIVE:A number of new and combination vaccines have been introduced for children in the past two decades. Encephalitis cases occurring within defined time windows following administration of pertussis- or measles-containing vaccines are eligible for compensation by the Vaccine Injury Compensation Program. Due to increased parental concerns about vaccine safety and potential neurologic adverse events following immunization with new and multiple vaccines administered at the same visit, our aim was to determine whether immunizations are associated with an increased risk of encephalitis within defined risk windows.

METHODS:We reviewed immunization records from 246 pediatric encephalitis cases referred to the California Encephalitis Project between July 1998 and December 2008. We included data on 110 cases who had been immunized in the year prior to the onset of encephalitis (observation period) and had complete immunization records. We used the case-centered method to test whether cases were more likely to have developed encephalitis in defined risk windows-42, 30 and 21 days after any vaccination, 3 days after pertussis-containing vaccines and 5-15 days after measles-virus containing vaccines-compared with the rest of the observation period.

RESULTS:All vaccines recommended in the current immunization schedule were represented in our sample. No increased risk of encephalitis was seen following administration of pertussis-containing vaccines, measles-containing vaccines or any number of vaccines administered in a single visit (vaccine episode); the odds ratios and 95% confidence intervals for encephalitis after a vaccine episode were: 1.0 (0.6-1.8) in a 42-day risk window, 0.9 (0.5-1.6) in a 30-day risk window and 1.2 (0.7-2.2) in a 21-day risk window.
CONCLUSION:No association between receipt of currently recommended immunizations and subsequent development of encephalitis was observed in this study.

Copyright © 2011 Elsevier Ltd. All rights reserved.PMID:    22080172    [PubMed - as supplied by publisher]
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In Vivo Sustained Release of siRNA from Solid Lipid Nanoparticles.

Lobovkina T, Jacobson GB, Gonzalez-Gonzalez E, Hickerson RP, Leake D, Kaspar RL, Contag CH, Zare RN.

Department of Chemistry, Stanford University , 333 Campus Drive, Stanford, California 94305-5080, United States.

Small interfering RNA (siRNA) is a highly potent drug in gene-based therapy with a challenge of being delivered in a sustained manner. Nanoparticle drug delivery systems allow for incorporating and controlled release of therapeutic payloads. We demonstrate that solid lipid nanoparticles can incorporate and provide sustained release of siRNA. Tristearin solid lipid nanoparticles, made by nanoprecipitation, were loaded with siRNA (4.4-5.5 wt % loading ratio) using a hydrophobic ion pairing approach that employs the cationic lipid DOTAP. Intradermal injection of these nanocarriers in mouse footpads resulted in prolonged siRNA release over a period of 10-13 days. In vitro cell studies showed that the released siRNA retained its activity. Nanoparticles developed in this study offer an alternative approach to polymeric nanoparticles for encapsulation and sustained delivery of siRNA with the advantage of being prepared from physiologically well-tolerated materials.PMID:    22077198    [PubMed - as supplied by publisher]
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Differential mTOR and ERK pathway utilization by effector CD4 T cells suggests combinatorial drug therapy of arthritis.

Lin JT, Stein EA, Wong MT, Kalpathy KJ, Su LL, Utz PJ, Robinson WH, Fathman CG.

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

The signaling pathways utilized by naïve and experienced effector CD4 T cells during activation and proliferation were evaluated. While inhibition of either mTOR or MAPK alone was able to inhibit naïve T cell proliferation, both mTOR and MAPK (ERK) pathway inhibition was required to efficiently block experienced, effector CD4 T cell proliferation. This was demonstrated both in vitro, and in vivo by treating mice with collagen-induced arthritis using mTOR and/or ERK inhibitors. The combination of mTOR and ERK inhibition prevented or treated disease more efficiently than either agent alone. These data illustrate the different requirements of naïve and experienced effector CD4 T cells in the use of the mTOR and MAPK pathways in proliferation, and suggest that therapies targeting both the mTOR and MAPK pathways may be more effective than targeting either pathway alone in the treatment of CD4 T cell-mediated autoimmunity.Copyright © 2011 Elsevier Inc. All rights reserved.
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Clinical validation of integrated nucleic Acid and protein detection on an electrochemical biosensor array for urinary tract infection diagnosis.

Mohan R, Mach KE, Bercovici M, Pan Y, Dhulipala L, Wong PK, Liao JC.

Department of Urology and Bio-X Program, Stanford University School of Medicine, Stanford, California, United States of America.

BACKGROUND:Urinary tract infection (UTI) is a common infection that poses a substantial healthcare burden, yet its definitive diagnosis can be challenging. There is a need for a rapid, sensitive and reliable analytical method that could allow early detection of UTI and reduce unnecessary antibiotics. Pathogen identification along with quantitative detection of lactoferrin, a measure of pyuria, may provide useful information towards the overall diagnosis of UTI. Here, we report an integrated biosensor platform capable of simultaneous pathogen identification and detection of urinary biomarker that could aid the effectiveness of the treatment and clinical management.

METHODOLOGY/PRINCIPAL FINDINGS:The integrated pathogen 16S rRNA and host lactoferrin detection using the biosensor array was performed on 113 clinical urine samples collected from patients at risk for complicated UTI. For pathogen detection, the biosensor used sandwich hybridization of capture and detector oligonucleotides to the target analyte, bacterial 16S rRNA. For detection of the protein biomarker, the biosensor used an analogous electrochemical sandwich assay based on capture and detector antibodies. For this assay, a set of oligonucleotide probes optimized for hybridization at 37°C to facilitate integration with the immunoassay was developed. This probe set targeted common uropathogens including E. coli, P. mirabilis, P. aeruginosa and Enterococcus spp. as well as less common uropathogens including Serratia, Providencia, Morganella and Staphylococcus spp. The biosensor assay for pathogen detection had a specificity of 97% and a sensitivity of 89%. A significant correlation was found between LTF concentration measured by the biosensor and WBC and leukocyte esterase (p<0.001 for both).

CONCLUSION/SIGNIFICANCE:We successfully demonstrate simultaneous detection of nucleic acid and host immune marker on a single biosensor array in clinical samples. This platform can be used for multiplexed detection of nucleic acid and protein as the next generation of urinary tract infection diagnostics.PMID:    22066011    [PubMed - in process] 
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Identification of a central role for complement in osteoarthritis.

Wang Q, Rozelle AL, Lepus CM, Scanzello CR, Song JJ, Larsen DM, Crish JF, Bebek G, Ritter SY, Lindstrom TM, Hwang I, Wong HH, Punzi L, Encarnacion A, Shamloo M, Goodman SB, Wyss-Coray T, Goldring SR, Banda NK, Thurman JM, Gobezie R, Crow MK, Holers VM, Lee DM, Robinson WH.

1] Geriatric Research Education and Clinical Centers, Veteran's Affairs Palo Alto Health Care System, Palo Alto, California, USA. [2] Division of Immunology and Rheumatology, Stanford University School of Medicine, Stanford, California, USA. [3].

Osteoarthritis, characterized by the breakdown of articular cartilage in synovial joints, has long been viewed as the result of 'wear and tear'. Although low-grade inflammation is detected in osteoarthritis, its role is unclear. Here we identify a central role for the inflammatory complement system in the pathogenesis of osteoarthritis. Through proteomic and transcriptomic analyses of synovial fluids and membranes from individuals with osteoarthritis, we find that expression and activation of complement is abnormally high in human osteoarthritic joints. Using mice genetically deficient in complement component 5 (C5), C6 or the complement regulatory protein CD59a, we show that complement, specifically, the membrane attack complex (MAC)-mediated arm of complement, is crucial to the development of arthritis in three different mouse models of osteoarthritis. Pharmacological modulation of complement in wild-type mice confirmed the results obtained with genetically deficient mice. Expression of inflammatory and degradative molecules was lower in chondrocytes from destabilized joints from C5-deficient mice than C5-sufficient mice, and MAC induced production of these molecules in cultured chondrocytes. Further, MAC colocalized with matrix metalloprotease 13 (MMP13) and with activated extracellular signal-regulated kinase (ERK) around chondrocytes in human osteoarthritic cartilage. Our findings indicate that dysregulation of complement in synovial joints has a key role in the pathogenesis of osteoarthritis.PMID:    22057346    [PubMed - in process]
--
25)Radiology. 2011 Nov 4. [Epub ahead of print]

Quantification and Monitoring of Inflammation in Murine Inflammatory Bowel Disease with Targeted Contrast-enhanced US.

Deshpande N, Lutz AM, Ren Y, Foygel K, Tian L, Schneider M, Pai R, Pasricha PJ, Willmann JK.

Molecular Imaging Program at Stanford, Department of Radiology, Department of Pathology, and Department of Gastroenterology and Hepatology, Stanford University School of Medicine, 300 Pasteur Dr, Room H1307, Stanford, CA 94305-5621; Department of Radiology, Sheng Jing Hospital of China Medical University, Shenyang, China; Department of Health, Research and Policy, Stanford University, Stanford, Calif.

Purpose:To evaluate ultrasonography (US) by using contrast agent microbubbles (MBs) targeted to P-selectin (MB(P-selectin)) to quantify P-selectin expression levels in inflamed tissue and to monitor response to therapy in a murine model of chemically induced inflammatory bowel disease (IBD).Materials and Methods:All procedures in which laboratory animals were used were approved by the institutional administrative panel on laboratory animal care. Binding affinity and specificity of MB(P-selectin) were tested in cell culture experiments under flow shear stress conditions and compared with control MBs (MB(Control)). In vivo binding specificity of MB(P-selectin) to P-selectin was tested in mice with trinitrobenzenesulfonic acid-induced colitis (n = 22) and control mice (n = 10). Monitoring of anti-tumor necrosis factor α antibody therapy was performed over 5 days in an additional 30 mice with colitis by using P-selectin-targeted US imaging, by measuring bowel wall thickness and perfusion, and by using a clinical disease activity index score. In vivo targeted contrast material-enhanced US signal was quantitatively correlated with ex vivo expression levels of P-selectin as assessed by quantitative immunofluorescence.Results:Attachment of MB(P-selectin) to endothelial cells was significantly (P = .0001) higher than attachment of MB(Control) and significantly (ρ = 0.83, P = .04) correlated with expression levels of P-selectin on endothelial cells. In vivo US signal in mice with colitis was significantly higher (P = .0001) with MB(P-selectin) than with MB(Control). In treated mice, in vivo US signal decreased significantly (P = .0001) compared with that in nontreated mice and correlated well with ex vivo P-selectin expression levels (ρ = 0.69; P = .04). Colonic wall thickness (P ≥ .06), bowel wall perfusion (P ≥ .85), and clinical disease activity scoring (P ≥ .06) were not significantly different between treated and nontreated mice at any time.Conclusion:Targeted contrast-enhanced US imaging enables noninvasive in vivo quantification and monitoring of P-selectin expression in inflammation in murine IBD.© RSNA, 2011Supplemental material: http://radiology.rsna.org/lookup/suppl/doi:10.1148/radiol.11110323/-/DC1.
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Liver transplantation with donation after cardiac death: a treacherous field!

Esquivel CO.

Department of Surgery, Stanford University School of Medicine, Stanford, California 94305, USA. esquivel@stanford.edu
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Imaging: guiding the clinical translation of cardiac stem cell therapy.

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

Department of Medicine, Division of Cardiology, Molecular Imaging Program at Stanford, CA 94305, USA.

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 - indexed for MEDLINE] PMCID: PMC3206967    [Available on 2012/9/30]
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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. 
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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, USA.

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 - indexed for MEDLINE]
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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.
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Notch signaling inhibits hepatocellular carcinoma following inactivation of the RB pathway.

Viatour P, Ehmer U, Saddic LA, Dorrell C, Andersen JB, Lin C, Zmoos AF, Mazur PK, Schaffer BE, Ostermeier A, Vogel H, Sylvester KG, Thorgeirsson SS, Grompe M, Sage J.

Department of Genetics, Department of Pediatrics, Stanford University, Stanford, CA, USA; Department of Medical Chemistry, University of Liège, B-4000 Liège, Belgium.

Hepatocellular carcinoma (HCC) is the third cancer killer worldwide with >600,000 deaths every year. Although the major risk factors are known, therapeutic options in patients remain limited in part because of our incomplete understanding of the cellular and molecular mechanisms influencing HCC development. Evidence indicates that the retinoblastoma (RB) pathway is functionally inactivated in most cases of HCC by genetic, epigenetic, and/or viral mechanisms. To investigate the functional relevance of this observation, we inactivated the RB pathway in the liver of adult mice by deleting the three members of the Rb (Rb1) gene family: Rb, p107, and p130. Rb family triple knockout mice develop liver tumors with histopathological features and gene expression profiles similar to human HCC. In this mouse model, cancer initiation is associated with the specific expansion of populations of liver stem/progenitor cells, indicating that the RB pathway may prevent HCC development by maintaining the quiescence of adult liver progenitor cells. In addition, we show that during tumor progression, activation of the Notch pathway via E2F transcription factors serves as a negative feedback mechanism to slow HCC growth. The level of Notch activity is also able to predict survival of HCC patients, suggesting novel means to diagnose and treat HCC.PMID:    21875955    [PubMed - indexed for MEDLINE] PMCID: PMC3182062    [Available on 2012/3/26]
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Regulatory T cells limit vascular endothelial injury and prevent pulmonary hypertension.

Tamosiuniene R, Tian W, Dhillon G, Wang L, Sung YK, Gera L, Patterson AJ, Agrawal R, Rabinovitch M, Ambler K, Long CS, Voelkel NF, Nicolls MR.

Division of Pulmonary and Critical Care Medicine, Stanford University School of Medicine, VA Palo Health Care System, CA 94304, USA.

RATIONALE:Pulmonary arterial hypertension (PAH) is an incurable disease associated with viral infections and connective tissue diseases. The relationship between inflammation and disease pathogenesis in these disorders remains poorly understood.

OBJECTIVE:To determine whether immune dysregulation due to absent T-cell populations directly contributes to the development of PAH.

METHODS AND RESULTS:Vascular endothelial growth factor receptor 2 (VEGFR2) blockade induced significant pulmonary endothelial apoptosis in T-cell-deficient rats but not in immune-reconstituted (IR) rats. T cell-lymphopenia in association with VEGFR2 blockade resulted in periarteriolar inflammation with macrophages, and B cells even prior to vascular remodeling and elevated pulmonary pressures. IR prevented early inflammation and attenuated PAH development. IR with either CD8 T cells alone or with CD4-depleted spleen cells was ineffective in preventing PAH, whereas CD4-depleting immunocompetent euthymic animals increased PAH susceptibility. IR with either CD4(+)CD25(hi) or CD4(+)CD25(-) T cell subsets prior to vascular injury attenuated the development of PAH. IR limited perivascular inflammation and endothelial apoptosis in rat lungs in association with increased FoxP3(+), IL-10- and TGF-β-expressing CD4 cells, and upregulation of pulmonary bone morphogenetic protein receptor type 2 (BMPR2)-expressing cells, a receptor that activates endothelial cell survival pathways.

CONCLUSIONS:PAH may arise when regulatory T-cell (Treg) activity fails to control endothelial injury. These studies suggest that regulatory T cells normally function to limit vascular injury and may protect against the development of PAH.

PMID:    21868697    [PubMed - indexed for MEDLINE] PMCID: PMC3204361    [Available on 2012/9/30]
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CpG and non-CpG oligodeoxynucleotides directly costimulate mouse and human CD4+ T cells through a TLR9- and MyD88-independent mechanism.

Landrigan A, Wong MT, Utz PJ.

Division of Immunology and Rheumatology, Department of Medicine, Stanford University, Stanford, CA 94305, USA. alandrig@post.harvard.edu

TLR ligands are known to activate APCs, but direct T cell responsiveness to TLR ligands is controversial. Because of their clinical relevance, we performed in-depth studies of the effects of the TLR9-associated ligands, oligodeoxynucleotides (ODNs), on highly purified T lymphocytes. Both CpG and non-CpG ODNs directly costimulate mouse and human CD4(+) T cells, resulting in activation marker upregulation, cytokine secretion, elevated TCR phosphorylation, and proliferation. Surprisingly, ODN costimulation occurred independently of TLR9 and MyD88, as well as ICOS, CD28, and TRIF. TLR9-antagonist ODNs likewise promoted T cell activation, which has important implications for the study of these "inhibitory" ODNs in inflammatory diseases. Cytokine profiling revealed that ODNs promote polarization of distinct Th subsets, and that ODNs differentially affect human naive and memory T cells. Our studies reveal a striking and unexpected ability of ODNs to directly activate and polarize T cells, presenting an opportunity to enhance the paradigm for selection of therapeutic ODNs in humans.
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ChePep controls Helicobacter pylori Infection of the gastric glands and chemotaxis in the Epsilonproteobacteria.

Howitt MR, Lee JY, Lertsethtakarn P, Vogelmann R, Joubert LM, Ottemann KM, Amieva MR.

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

Microbes use directed motility to colonize harsh and dynamic environments. We discovered that Helicobacter pylori strains establish bacterial colonies deep in the gastric glands and identified a novel protein, ChePep, necessary to colonize this niche. ChePep is preferentially localized to the flagellar pole. Although mutants lacking ChePep have normal flagellar ultrastructure and are motile, they have a slight defect in swarming ability. By tracking the movement of single bacteria, we found that ΔChePep mutants cannot control the rotation of their flagella and swim with abnormally frequent reversals. These mutants even sustain bursts of movement backwards with the flagella pulling the bacteria. Genetic analysis of the chemotaxis signaling pathway shows that ChePep regulates flagellar rotation through the chemotaxis system. By examining H. pylori within a microscopic pH gradient, we determined that ChePep is critical for regulating chemotactic behavior. The chePep gene is unique to the Epsilonproteobacteria but is found throughout this diverse group. We expressed ChePep from other members of the Epsilonproteobacteria, including the zoonotic pathogen Campylobacter jejuni and the deep sea hydrothermal vent inhabitant Caminibacter mediatlanticus, in H. pylori and found that ChePep is functionally conserved across this class. ChePep represents a new family of chemotaxis regulators unique to the Epsilonproteobacteria and illustrates the different strategies that microbes have evolved to control motility. IMPORTANCE: Helicobacter pylori strains infect half of all humans worldwide and contribute to the development of peptic ulcers and gastric cancer. H. pylori cannot survive within the acidic lumen of the stomach and uses flagella to actively swim to and colonize the protective mucus and epithelium. The chemotaxis system allows H. pylori to navigate by regulating the rotation of its flagella. We identified a new protein, ChePep, which controls chemotaxis in H. pylori. ChePep mutants fail to colonize the gastric glands of mice and are completely outcompeted by normal H. pylori. Genes encoding ChePep are found only in the class Epsilonproteobacteria, which includes the human pathogen Campylobacter jejuni and environmental microbes like the deep-sea hydrothermal vent colonizer Caminibacter mediatlanticus, and we show that ChePep function is conserved in this class. Our study identifies a new colonization factor in H. pylori and also provides insight into the control and evolution of bacterial chemotaxis.

Comment in    * MBio. 2011;2(5). pii: e00201-11. doi: 10.1128/mBio.00201-11. 
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Exploiting drug-disease relationships for computational drug repositioning.

Dudley JT, Deshpande T, Butte AJ.

Stanford University, Stanford, CA, USA.

Finding new uses for existing drugs, or drug repositioning, has been used as a strategy for decades to get drugs to more patients. As the ability to measure molecules in high-throughput ways has improved over the past decade, it is logical that such data might be useful for enabling drug repositioning through computational methods. Many computational predictions for new indications have been borne out in cellular model systems, though extensive animal model and clinical trial-based validation are still pending. In this review, we show that computational methods for drug repositioning can be classified in two axes: drug based, where discovery initiates from the chemical perspective, or disease based, where discovery initiates from the clinical perspective of disease or its pathology. Newer algorithms for computational drug repositioning will likely span these two axes, will take advantage of newer types of molecular measurements, and will certainly play a role in reducing the global burden of disease.
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Local epidemic history as a predictor of tuberculosis incidence in Saskatchewan Aboriginal communities.

Pepperell C, Chang AH, Wobeser W, Parsonnet J, Hoeppner VH.

Division of Infectious Diseases, School of Medicine, Stanford University, Stanford, California 94305-5323, USA. pepperc@stanford.edu

BACKGROUND:Average tuberculosis (TB) incidence rates are high in Canadian Aboriginal communities, but there is significant variability within this group.

OBJECTIVE:To determine whether local history of post-contact TB epidemics is predictive of contemporary epidemiology among Aboriginal communities in Saskatchewan, Canada.

METHODS:TB incidence, age-specific morbidity patterns and rates of clustering of TB genotypes from 1986 to 2004 were compared between two groups of communities: Group 1, in which post-contact epidemics of TB were established around 1870, and Group 2, in which they were delayed until after 1920. Concomitant effects of socio-economic and geographic variables were explored with multivariate models.

RESULTS:Group 2 communities were characterized by higher annual incidence of TB (median 431 per 100,000 population vs. 38/100,000). In multivariate models that included socio-economic and geographic variables, historical grouping remained a significant independent predictor of community incidence of TB. Clustering of TB genotypes was associated with Group 2 (OR 8.7, 95%CI 3.3-22.7) and age 10-34 years (OR 2.5, 95%CI 1.1-5.7).

CONCLUSIONS:TB transmission dynamics can vary significantly as a function of a population's historical experience with TB. Populations at different stages along the epidemic trajectory may be amenable to different types of interventions.
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BioPortal: enhanced functionality via new Web services from the National Center for Biomedical Ontology to access and use ontologies in software applications.

Whetzel PL, Noy NF, Shah NH, Alexander PR, Nyulas C, Tudorache T, Musen MA.

Stanford Center for Biomedical Informatics Research, Stanford University, Stanford, CA 94305, USA. whetzel@stanford.edu

The National Center for Biomedical Ontology (NCBO) is one of the National Centers for Biomedical Computing funded under the NIH Roadmap Initiative. Contributing to the national computing infrastructure, NCBO has developed BioPortal, a web portal that provides access to a library of biomedical ontologies and terminologies (http://bioportal.bioontology.org) via the NCBO Web services. BioPortal enables community participation in the evaluation and evolution of ontology content by providing features to add mappings between terms, to add comments linked to specific ontology terms and to provide ontology reviews. The NCBO Web services (http://www.bioontology.org/wiki/index.php/NCBO_REST_services) enable this functionality and provide a uniform mechanism to access ontologies from a variety of knowledge representation formats, such as Web Ontology Language (OWL) and Open Biological and Biomedical Ontologies (OBO) format. The Web services provide multi-layered access to the ontology content, from getting all terms in an ontology to retrieving metadata about a term. Users can easily incorporate the NCBO Web services into software applications to generate semantically aware applications and to facilitate structured data collection.
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Site-specific mobilization of vinyl chloride respiration islands by a mechanism common in Dehalococcoides.

McMurdie PJ, Hug LA, Edwards EA, Holmes S, Spormann AM.

Department of Civil and Environmental Engineering, Stanford University, Stanford, California, USA. spormann@stanford.edu.

BACKGROUND:Vinyl chloride is a widespread groundwater pollutant and Group 1 carcinogen. A previous comparative genomic analysis revealed that the vinyl chloride reductase operon, vcrABC, of Dehalococcoides sp. strain VS is embedded in a horizontally-acquired genomic island that integrated at the single-copy tmRNA gene, ssrA.

RESULTS:We targeted conserved positions in available genomic islands to amplify and sequence four additional vcrABC -containing genomic islands from previously-unsequenced vinyl chloride respiring Dehalococcoides enrichments. We identified a total of 31 ssrA-specific genomic islands from Dehalococcoides genomic data, accounting for 47 reductive dehalogenase homologous genes and many other non-core genes. Sixteen of these genomic islands contain a syntenic module of integration-associated genes located adjacent to the predicted site of integration, and among these islands, eight contain vcrABC as genetic 'cargo'. These eight vcrABC -containing genomic islands are syntenic across their ~12 kbp length, but have two phylogenetically discordant segments that unambiguously differentiate the integration module from the vcrABC cargo. Using available Dehalococcoides phylogenomic data we estimate that these ssrA-specific genomic islands are at least as old as the Dehalococcoides group itself, which in turn is much older than human civilization.

CONCLUSIONS:The vcrABC -containing genomic islands are a recently-acquired subset of a diverse collection of ssrA-specific mobile elements that are a major contributor to strain-level diversity in Dehalococcoides, and may have been throughout its evolution. The high similarity between vcrABC sequences is quantitatively consistent with recent horizontal acquisition driven by ~100 years of industrial pollution with chlorinated ethenes.
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Landscape of next-generation sequencing technologies.

Niedringhaus TP, Milanova D, Kerby MB, Snyder MP, Barron AE.
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Inhibiting lung elastase activity enables lung growth in mechanically ventilated newborn mice.

Hilgendorff A, Parai K, Ertsey R, Jain N, Navarro EF, Peterson JL, Tamosiuniene R, Nicolls MR, Starcher BC, Rabinovitch M, Bland RD.

Department of Pediatrics, Stanford University, Stanford, California 94305-5162, USA.

RATIONALE:Mechanical ventilation with O₂-rich gas (MV-O₂) offers life-saving treatment for respiratory failure, but also promotes lung injury. We previously reported that MV-O2 of newborn mice increased lung elastase activity, causing elastin degradation and redistribution of elastic fibers from septal tips to alveolar walls. These changes were associated with transforming growth factor (TGF)-β activation and increased apoptosis leading to defective alveolarization and lung growth arrest, as seen in neonatal chronic lung disease.

OBJECTIVES:To determine if intratracheal treatment of newborn mice with the serine elastase inhibitor elafin would prevent MV-O₂-induced lung elastin degradation and the ensuing cascade of events causing lung growth arrest.

METHODS:Five-day-old mice were treated via tracheotomy with recombinant human elafin or vehicle (lactated-Ringer solution), followed by MV with 40% O₂ for 8-24 hours; control animals breathed 40% O₂ without MV. At study's end, lungs were harvested to assess key variables noted below.

MEASUREMENTS AND MAIN RESULTS:MV-O₂ of vehicle-treated pups increased lung elastase and matrix metalloproteinase-9 activity when compared with unventilated control animals, causing elastin degradation (urine desmosine doubled), TGF-β activation (pSmad-2 tripled), and apoptosis (cleaved-caspase-3 increased 10-fold). Quantitative lung histology showed larger and fewer alveoli, greater inflammation, and scattered elastic fibers. Elafin blocked these MV-O₂-induced changes.

CONCLUSIONS:Intratracheal elafin, by blocking lung protease activity, prevented MV-O₂-induced elastin degradation, TGF-β activation, apoptosis, and dispersion of matrix elastin, and attenuated lung structural abnormalities noted in vehicle-treated mice after 24 hours of MV-O₂. These findings suggest that elastin breakdown contributes to defective lung growth in response to MV-O₂ and might be targeted therapeutically to prevent MV-O₂-induced lung injury.
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Imaging cardiac stem cell therapy: translations to human clinical studies.

Zhang WY, Ebert AD, Narula J, Wu JC.
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Stem cell therapy promises to open exciting new options in the treatment of cardiovascular diseases. Although feasible and clinically safe, the in vivo behavior and integration of stem cell transplants still remain largely unknown. Thus, the development of innovative non-invasive imaging techniques capable of effectively tracking such therapy in vivo is vital for a more in-depth investigation into future clinical applications. Such imaging modalities will not only generate further insight into the mechanisms behind stem cell-based therapy, but also address some major concerns associated with translational cardiovascular stem cell therapy. In the present review, we summarize the principles underlying three major stem cell tracking methods: (1) radioactive labeling for positron emission tomography (PET) and single photon emission computed tomography (SPECT) imaging, (2) iron particle labeling for magnetic resonance imaging (MRI), and (3) reporter gene labeling for bioluminescence, fluorescence, MRI, SPECT, and PET imaging. We then discuss recent clinical studies that have utilized these modalities to gain biological insights into stem cell fate.
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Progressive histological damage in renal allografts is associated with expression of innate and adaptive immunity genes.
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The degree of progressive chronic histological damage is associated with long-term renal allograft survival. In order to identify promising molecular targets for timely intervention, we examined renal allograft protocol and indication biopsies from 120 low-risk pediatric and adolescent recipients by whole-genome microarray expression profiling. In data-driven analysis, we found a highly regulated pattern of adaptive and innate immune gene expression that correlated with established or ongoing histological chronic injury, and also with development of future chronic histological damage, even in histologically pristine kidneys. Hence, histologically unrecognized immunological injury at a molecular level sets the stage for the development of chronic tissue injury, while the same molecular response is accentuated during established and worsening chronic allograft damage. Irrespective of the hypothesized immune or nonimmune trigger for chronic allograft injury, a highly orchestrated regulation of innate and adaptive immune responses was found in the graft at the molecular level. This occurred months before histologic lesions appear, and quantitatively below the diagnostic threshold of classic T-cell or antibody-mediated rejection. Thus, measurement of specific immune gene expression in protocol biopsies may be warranted to predict the development of subsequent chronic injury in histologically quiescent grafts and as a means to titrate immunosuppressive therapy.
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