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1: Understanding Salt Passage Vs Salt Rejection In Reverse Osmosis Systems
Molecular analysis of transplant rejection holds immense opportunities for discovery and clinical application but, despite
significant progress, has not realized its full potential yet. An important hurdle, particularly in the case of microarray
studies, appears to be the nature of the problem at hand (Brenner, ).

But effective separation and rejection in the context of membrane technology results in highly positive
benefits to our global community. Dynamics Of Water And Membranes Water is almost reverently referred to
as the universal solvent, a marvelous combination of hydrogen and oxygen with the ability to dissolve a
variety of constituents until their concentration exceeds the waters ability to hold them in solution. Membrane
technologies are applied to remove water constituents at the ionic level, and calculating membrane rejection
and salt passage is critical when evaluating membrane performance and determining if a system is producing
the desired product water quality. Filtration using MF and UF membranes relies on distinct pore diameters that
act as a sieve to effectively separate liquids from solids and larger molecular weight constituents in a feed
stream. Water molecules and a variety of dissolved species within the water are small enough to pass through
the MF and UF pores. But solids larger than the pore diameter cannot pass through and remain on the surface
until the membranes are backwashed, flushed, or cleaned. UF membranes have a pore diameter of 0. Under
these specifications, MF is used to reject particulates and UF is used to reject particles and high molecular
weight colloids. RO membranes are used to remove dissolved ions in a process that does not rely on distinct
pores for filtration. Instead, RO applies diffusion to allow water molecules to readily pass through a semi
permeable membrane layer while rejecting constituents with a higher molecular weight. Rejection is variable
but typically increases as the ionic charge and size of a molecule increases. Contemporary membranes have
published rejection rates up to However, actual rejection rates rely on a number of parameters including
percent recovery, feedwater temperature, pH, and the physical condition of the RO membrane. Most
polyamide membranes used in RO carry a negative charge at natural water pH values, so there is also a mutual
repulsion between anions and the membrane which can impede the transport of anions across a membrane.
Evaluating variations in published rejection rates is particularly important when dealing with exponentially
high TDS values. A seawater desalination project with 33, ppm TDS source water might compare an RO
membrane rejection of While there is only a 0. NF membranes are very effective in separating water from
large molecular weight compounds such as herbicides and pesticides and in removing undesirable color,
typically derived from tannins. An RO membrane system is comprised of three fluid streams: As the feed
water passes through the membranes, a resulting permeate product water and concentrate reject water are
produced. Unless there are significant leaks in the system, the combined volume of permeate and concentrate
will always equal the feed flow volume as shown in this calculation:
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2: Experts uncover first molecular events of organ rejection
The Molecular Gate Adsorption Technology & systems make nitrogen N2 rejection and CO2 removal easy. Technology
& systems for nitrogen rejection, carbon dioxide removal, biogas & digester gas purification, pretreatment for LNG
facilities, heavy hydrocarbon removal.

Lakkis is at the Thomas E. Abstract Transcriptional profiling of organ transplants is increasingly defining the
biological pathways responsible for graft rejection at the molecular level and identifying gene transcripts that
diagnose or predict rejection. These advances hold significant promise for the treatment of organ rejection and
for improving clinical outcomes after transplantation, but hurdles remain. Advances in immunosuppression
have made possible the successful transplantation of a variety of organs grafts between humans. These include
life-saving grafts such as the kidney, liver, heart, and lung, as well as organs that improve patient outcomes, e.
Despite these advances, long-term graft survival has remained modest, with graft half-life hovering around 10
yr on average http: This response is dependent on T cells but is not restricted to them Lakkis, , and if not
sufficiently suppressed, the immune response invariably leads to acute rapid or chronic slow rejection of the
graft. Overimmunosuppression, however, gives rise to life-threatening complications in the recipient. Finding
the right balance has therefore driven much of the research in transplantation over the past 50 yr. A significant
component of this research has been into the pathogenesis and diagnosis of rejection. Although initially
restricted to classical immunological and histopathological techniques, it has increasingly encompassed
molecular analysis tools with the advent of sensitive methods for quantifying gene transcriptsâ€”these include
targeted e. Three important goals have driven this molecular endeavor: The intent of the first goal has been to
overcome the shortcomings of the current gold standard of diagnosing rejection, the transplant biopsy, which
is, first and foremost, invasive and therefore not without risk to patients, and, second, can be inaccurate, as
rejection is a focal response and biopsies may target a nonrepresentative area. Thus, biopsies sometimes
deliver indeterminate diagnoses. The second goal has been in response to the desire to predict rejection. If
physicians were to know ahead of time which transplant recipient is at risk of rejection and when, they could
abandon the one-size-fits-all approach to immunosuppression and instead tailor treatment to the needs of the
individual patient, adjusting it upward or downward based on predicted rejection risk. This pro-active
approach would spare transplant recipients the side effects of over-immunosuppression, and at the same time,
prevent unnecessary graft failure. The third and perhaps the most forward-looking goal aims to discover novel
or overlooked pathways of rejection, which can then be exploited to develop and test new anti-rejection
therapies. So, to what extent has the field of molecular analysis achieved its intended goals? Two recent
studies, one by Khatri et al. Here, we will discuss the findings of these studies and highlight some of the
challenges that lie ahead. A common rejection module Khatri et al. The study is unusual in that the
investigators sought to identify gene transcripts common to acute rejection in multiple graft types rather than a
single type. Microarray studies in transplantation have generally suffered from inconsistencies one set of genes
discovered by one group is not detected by others , lack of reproducibility of data at times within the same
group, and the nagging concern that what identifies acute rejection in a given organ may or may not apply to
other transplanted organs Ying and Sarwal, By querying gene expression profiles shared by four commonly
transplanted organs kidney, liver, heart, and lung , the authors may have overcome some of these hurdles.
They identified 11 gene transcripts, which they refer to as the common rejection module, that are
overexpressed in acute rejection across all four organs studied. Moreover, six of the 11 gene transcripts
overlapped with rejection and inflammation pathways that are known drug targets, thus underscoring their
biological relevance. Two of these six transcripts pointed to drugs that are not currently being used as
anti-rejection therapies atorvastatin and dasatinib , but when tested in mice, or in retrospective analysis of a
large clinical dataset, were in fact associated with reduced rejection rates. Therefore, it appears that the authors
have snared three birds in one swoop: Open questions The Khatri et al. The first question relates to the
principal conclusion that the common rejection module identifies novel therapeutics for organ transplantation.
How novel are the identified therapeutics in reality? Some may argue that they are not. It is fairly well
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established that statins have beneficial pharmacologic effects that extend beyond lowering cholesterol levels.
Prominent among them is the suppression of inflammation Jain and Ridker, Observational studies have
suggested that statins have salutary effects on graft survival in humans, and interventional trials, albeit
underpowered and not always consistent, have provided evidence that they may reduce acute rejection rates
Lentine and Brennan, Larger randomized clinical trials have not been pursued, perhaps for the simple reason
that statins are already prescribed to the majority of transplant recipients for the adequate control of
hyperlipidemia. Dasatinib, an inhibitor of the tyrosine kinase Lck that is approved for the treatment of chronic
myelogenous leukemia, is the second therapeutic identified by the meta-analysis performed by Khatri et al.
Although Dasatinib itself has not been tested for the prevention or treatment of acute rejection, it is a known
inhibitor of T cell activation, as its target, Lck, triggers the signaling cascade required for T cell stimulation by
phosphorylating key components of the TCR complex Schade et al. Therefore, it is reassuring that at least
some of the pathways uncovered by the reported molecular analysis are biologically relevant, but it is unclear
whether novel insights into either the pathogenesis or treatment of rejection have been obtained. The second
question raised by the study, one that is common to transcriptional profiling endeavors, is inter-study
inconsistencies. There could very well be a methodological or statistical explanation for the discrepancy, but
that does not fully answer the question. Instead, it raises the concern that the results of microarray analysis
may be inordinately influenced by slight perturbations in the data or the analytical method used. Determining
the robustness of the common rejection module as a diagnostic and predictive tool therefore awaits prospective
validation in clinical studies, in which the rejection landscape is heterogeneous, encompassing all rejection
phenotypes: The latter is an important subcategory of rejection as it often generates a management conundrum
for the clinician de Freitas et al. Identifying which borderline rejections are biologically and clinically
significant is an important problem in transplantation. To nephrologists, the urine is a window to the health of
the kidney. For centuries it has been the target of tests ranging from tasting to diagnose diabetes to
microscopic inspection to detect infection and acute kidney injury and chemical analysis to measure
proteinuria. The diagnostic threesome also predicted rejection as transcript levels rose progressively over time
before rejection became clinically manifest. The importance of this elegant study perhaps rests not so much in
defining a noninvasive test for diagnosing rejection but in the ability of the test to predict rejection. It is also
unknown at present how faithfully reproducible the methodology will turn out to be once it is transported out
of the core laboratory to other centers and sample collection is taken from the research to the clinical setting.
These, however, are feasibility issues that will likely be solved with time. Inverse and forward problems
Molecular analysis of transplant rejection holds immense opportunities for discovery and clinical application
but, despite significant progress, has not realized its full potential yet. An important hurdle, particularly in the
case of microarray studies, appears to be the nature of the problem at hand Brenner, The aim of microarray
studies is to convert very large sets of data observed measurements into information models about complex
biological phenomena e. The goal of the investigator, therefore, is to fit the data to the best model possible by
applying sophisticated statistical and systems biology tools. Such a problem, known as the inverse problem, is
much harder to solve than the more familiar forward problem Tarantola, A forward problem is one in which
the scientist formulates a model, makes a prediction based on the model, and generates data to test the
predictionâ€”a process typical of most scientific investigations. Forward problems are simpler to solve
because they tend to have unique solutions that are stable they do not change much if the initial conditions are
slightly perturbed. Inverse problems on the other hand, to take microarray analysis as an example, often have
multiple solutions that change if the initial data are slightly perturbed or the analysis method altered, leading
investigators to introduce assumptions to regularize the data. The fact that inverse problems are difficult to
solve, and some actually believe them to be insoluble Brenner, , should not be a reason for despair. In the
process of analyzing microarray data, many solutions models are bound to arise. By converting these models
into starting points for forward problems with testable predictions, one should be able to validate the
biological and clinical usefulness of the results, be it a common rejection module or a druggable pathway. The
study by Khatri et al. Gene expression analysis in human renal allograft biopsy samples using high-density
oligoarray technology. Anti-inflammatory effects of statins: A common rejection module CRM for acute
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rejection across multiple organs identifies novel therapeutics for organ transplantation. The immune response
to a transplanted organ: Statin use after renal transplantation: Noninvasive diagnosis of renal-allograft
rejection by measurement of messenger RNA for perforin and granzyme B in urine. Dasatinib, a
small-molecule protein tyrosine kinase inhibitor, inhibits T-cell activation and proliferation. Quantitative
detection of immune activation transcripts as a diagnostic tool in kidney transplantation. Urinary-cell mRNA
profile and acute cellular rejection in kidney allografts. Popper, Bayes and the inverse problem. In praise of
arrays.
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3: Transplant rejection - Wikipedia
Molecular phenotypes of early acute rejection might help to identify grafts with poor prognosis, allowing earlier
application of additional therapies. Profiling of gene expression holds promise for the diagnosis and prognosis of
antibody-mediated rejection.

Histocompatibility The first successful organ transplant, performed in by Joseph Murray , involved identical
twins, and so no rejection was observed. Otherwise, the number of mismatched gene variants, namely alleles ,
encoding cell surface molecules called major histocompatibility complex MHC , classes I and II, correlate
with the rapidity and severity of transplant rejection. Though cytotoxic-crossmatch assay can predict rejection
mediated by cellular immunity , genetic-expression tests specific to the organ type to be transplanted, for
instance AlloMap Molecular Expression Testing , have a high negative predictive value. Transplanting only
ABO -compatible grafts matching blood groups between donor and recipient helps prevent rejection mediated
by humoral immunity. ABO-incompatible transplantation Because very young children generally under 12
months, but often as old as 24 months [2] do not have a well-developed immune system , [3] it is possible for
them to receive organs from otherwise incompatible donors. Different types of transplanted tissues tend to
favor different balances of rejection mechanisms. Transplanted organs are often acquired from a cadaver
usually a host who had succumbed to trauma , whose tissues had already sustained ischemia or inflammation.
Lymphocytes include two classes that enact adaptive immunity , also called specific immunity. Lymphocytes
of specific immunity T cells â€”including the subclasses helper T cells and killer T cells â€”and B cells. As
the priming event in this instance occurred amid inflammation, the immune memory is pro-inflammatory.
Cellular immunity[ edit ] As a cell is indicated by the prefix cyto, a cytotoxic influence destroys the cell. In the
living donor, such presentation of self antigens helped maintain self tolerance. Humoral immunity[ edit ]
Developed through an earlier primary exposure that primed specific immunity to the nonself antigen, a
transplant recipient can have specific antibody crossreacting with the donor tissue upon the transplant event, a
secondary exposure. This is typical of minor blood group exposure e. Kell following allogenic blood
transfusion or trauma during pregnancy. At secondary exposure, these crossreactive antibody molecules
interact with aspects of innate immunity â€”soluble immune proteins called complement and innate immune
cells called phagocytes â€”which inflames and destroys the transplanted tissue. Antibody[ edit ] Secreted by
an activated B cell, then called plasma cell , an antibody molecule is a soluble immunoglobulin Ig whose basic
unit is shaped like the letter Y: Each of the two tips of Fab region is the paratope , which binds a matching
molecular sequence and its 3D shape conformation , altogether called epitope , within the target antigen. With
many holes so punched, fluid rushes into the cell and ruptures it. Cell debris can be recognized as damage
associated molecular patterns DAMPs by pattern recognition receptors PRRs , such as Toll-like receptors
TLRs , on membranes of phagocytes , which thereupon secrete proinflammatory cytokines , recruiting more
phagocytes to traffic to the area by sensing the concentration gradient of the secreted cytokines chemotaxis.
4: Molecular analysis of transplant rejection: marching onward
PITTSBURGH, June 23, - Researchers at the University of Pittsburgh School of Medicine and the University of Toronto
have uncovered the first molecular steps that lead to immune system activation and eventual rejection of a transplanted
organ.

5: Molecular Microscope (MMdx) | Assessing Rejection & Injury
Antibody-mediated rejection (ABMR) is the leading cause of kidney allograft loss. We investigated whether the addition
of gene expression measurements to conventional methods could serve as a molecular microscope to identify kidneys
with ABMR that are at high risk for failure.

Page 5

MOLECULAR REJECTION pdf
6: Cyclosporine | C62HN11O12 - PubChem
In managing a troubled transplant the clinician must assess rejection and injury in the organ. Conventional diagnostic
systems are empirically-derived, subjective, and opinion-based, and these features lead to inaccuracy.

7: Scientists Identify Molecular Markers of Kidney Transplant Rejection
The Molecular Gate technology is used for Nitrogen Rejection to remove N2 or mixtures of N2 and CO2 and for Carbon
Dioxide Removal alone from contaminated streams. Typical Feed sources are contaminated natural gas, biogas gas
from digesters, landfill gas and the gases associated with coal mining.
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