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Transplant immunology

Page 2
                        

Very basics
 • Nonspecific immune response (innate)– Phagocytic cells, NK cells, complement, cytokines,
 chemokines
 • Specific immune response (antigen specific, adaptive)– Immunoglobulins– Antigen presenting cells (APCs)– B cells– T cells
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Steps in the immune response
 • Antibody antigen reaction (if primed)• APCs respond to antigen and migrate to SLO• APCs present antigens to T cells and B cells• Proliferation to develop a clone of cells
 specifically responsive to the antigen• Involvement of broader cellular and humoral
 responses including nonspecific immunity
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HLA and MHC
 • The HLA (histocompatibility locus A) antigens, products of MHC (major histocompatibility complex) gene, were discovered only after after the observation that tumor rejection occurred.
 • MHC molecules are antigen presenting molecules that also serve as antigens.
 • MHC molecules interact with T cell receptors (TCR).
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Antigen presenting cells
 • The most effective APCs are the so called dendritic cells
 • Macrophages and B cells are also APCs• Some antigens can be presented on epithelial cells
 and tubular epithelium by Class II MHCs• Dendritic cells (native or graft) from kidney migrate to
 lymphoid tissue (SLO)• Dendritic APCs meet CD4 T cells in the SLO and things
 take off from there
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Class I HLA molecules
 • Class I (HLA A,B,C) molecules present peptides from intracellular proteins….these present viral proteins made in the cell, abnormal peptides in transformed and malignant cells, other self proteins
 • The groove in the Class I molecule presents peptides ranging from 9 to 11 (8 to 12) amino acids long
 • HLA (A &B) are seen on most somatic cells
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Class II HLA
 • Class II (DR, DQ, DP) molecules present peptides derived from proteins that have been taken up from extracellular sources by vesicles
 • The groove in the Class II molecule presents peptides ranging from 13 to 30 (8 to 25) amino acids long
 • DR antigens appear on epithelial and endothelial cells
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Antigen receptor molecules
 • T cell receptors (TCR)– Recognize antigens when presented by MHC
 molecules on the surface of APCs– Recognize foreign MHCs
 • TCRs on CD8 cells interact with Class I MHCs • TCRs on CD4 cells interact with Class II MHCs
 • B cells interact with APCs via immunoglobulins– Antibodies produced by B cells
 • Interact directly with antigens
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T cells and allo vs auto MHCs
 • The response to allogeneic MHC molecules is more severe than the response to other antigens. It involves more T cell response.
 • Some of the augmentation is due to the density of MHC molecules on the cell surface.
 • T cells that respond to autoMHC molecules undergo clonal deletion, T cells that respond to alloMHC molecules circulate in numbers.
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– T cells immediately respond to antigens presented by auto MHC only if previously immunized
 • Prior exposure increases the number of cells responsive to the antigen (second skin graft from one donor)
 – Naïve T cells can respond directly to alloMHC molecules in vitro (mixed lymphocyte culture)
 • Large numbers of circulating cells are preset to respond to the alloMHC antigen (up to 1000 times more frequently than to more typical antigens)
 • TCRs normally respond to autoMHC only when they bear “foreign” peptides – clonal deletion takes care of T cells that respond to “normal self” peptides
 T cells and allo vs auto MHCs
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Usual roles of Class I and II
 • When a viral peptide is introduced to a patient, the viral proteins are taken up by APCs and presented on Class II molecules
 • If the patient then is infected by the virus, viral proteins produced in APCs may then be presented by Class I molecules
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Why is response to kidney so severe?
 • In a transplant APCs from the transplanted organ may each present up to six kinds of alloMHC molecules (two each of HLA A, B, C, DR, DQ, DP), can be T or B cell receptors
 • In addition, other molecules from injured graft cells may be taken up by self APCs and presented on autoMHC molecules
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Role of nonspecific immunity
 • Injury to the transplanted organ can result in triggering a nonspecific immune response by the natural immune system, which can augment the specific response.
 • The specific immunity response may in turn recruit the natural immune response.
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Power of antigens
 • MHC• Minor histocompatibility complexes• ABO antigens• Monocyte / endothelial cell antigens• Not rH
 • Theoretically any exposed protein that has allosteric forms could be an alloantigen
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• MHC antigens provoke the most intense immediate response
 • Minor histocompatibility antigens may evoke a strong response on second exposure (second graft from same source)
 Power of antigens
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• Normal T cell responses to foreign antigens require that the TCR interacts with a self APC bearing the antigen– One clone of T cells will have the right receptor
 • The response to non self APC is direct and involves existing, preformed T cells
 Why is response to kidney so severe?
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A recombination eventputs DR3 in place of DR11
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HLA antigen names, etc
 • The list of HLA antigens keeps changing, some disappear, some are combined, some split
 • There are sets of HLA antigens based on common responses, ie, if you react to X, you will react to Z, F, & Q, etc…sometimes these are called “public antigens”…This is a reaction to areas of the antigens that have similar structure
 • Nobody seems to care about C, DP, ?DQ, and B may be going out of style due to policy issues
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Steps in T-Cell–Mediated Rejection.Antigen-presenting cells of host or donor origin migrate to T-cell areas of secondary lymphoid organs. These T cells ordinarily circulate between lymphoid tissues, regulated by chemokine and sphingosine-1-phosphate (S-1-P) receptors.APCs present donor antigen to naïve and central memory T cells. Some presentation of antigen by donor cells in the graft cannot be excluded (e.g., endothelial cells that activate antigen-experienced T cells). T cells are activated and undergo clonal expansion and differentiation to express effector functions. Antigen triggers T-cell receptors (TCRs) (signal 1) and synapse formation. CD80 (B7-1) and CD86 (B7-2) on the APC engage CD28 on the T cell to provide signal 2. These signals activate three signal-transduction pathways — the calcium–calcineurin pathway, the mitogen-activated protein (MAP) kinase pathway, and the protein kinase C–nuclear factor k B (NFk B) pathway — which activate transcription factors nuclear factor of activated T cells (NFAT), activating protein 1 (AP-1), and NFk B, respectively. The result is expression of CD154 (which further activates APCs), interleukin-2 receptor a chain (CD25), and interleukin-2.Receptors for a number of cytokines (interleukin-2, 4, 7, 15, and 21) share the common g chain, which binds Janus kinase 3 (JAK3). Interleukin-2 and interleukin-15 deliver growth signals (signal 3) through the phosphoinositide-3-kinase (PI-3K) pathway and the molecular-target of-rapamycin (mTOR) pathway, which initiates the cell cycle. Lymphocytes require synthesis of purine and pyrimidine nucleotides for replication, regulated by inosine monophosphate dehydrogenase (IMPDH) and dihydroorotate dehydrogenase (DHODH), respectively. Antigen experienced T cells home to and infiltrate the graft and engage the parenchyma to create typical rejection lesions such as tubulitis and, in more advanced rejection, endothelialarteritis. However, if the rejection does not destroy the graft, adaptation occurs and is stabilized by immunosuppressive drugs. The photomicrographs of tubulitis and endothelial arteritis are taken from a mouse model in which these lesions are T-cell–dependent but independent of perforin, granzymes, and antibody. IKK denotes inhibitor of nuclear factork B kinase , CDK cyclin-dependent kinase, and MHC major histocompatibility complex. Copyright ©
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Acute Rejection Process
 Afferent Limb• Ag presentation• Ag recognition by T cellsCentral Limb• Lymphocyte induction and differentiation• Production of lymphokines and monokinesEfferent Limb• Cellular recruitment• Amplification through cellular proliferation• Specific & nonspecific cellular destruction
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Brief Transplant Immunology
 • Allorecognition and Destruction– This occurs by either a direct or an indirect pathway
 – Binding of the T cell to the foreign molecule occurs at the TCR-CD3 complex
 – This binding on the surface leads to signal transduction to the cell : signal 1
 – Full activation requires a second signal which is not Ag-dependent (accessory molecule binding)
 – Transmission of signals 1 & 2 to the nucleus leads to IL-2 gene expression & production of IL-2
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Brief Transplant Immunology
 • IL-2 Cascade– IL-2 binding to the IL-2 receptor results in the
 cascade of T cell activation to proceed
 – This leads to the activation and differentiation of cell involved in causing damage to the graft
 – T cell activation is key in initiating the rejection process but B cell activation and resultant antibody production play a role
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Current Options for Maintenance Therapy After Renal Transplantation
 • Calcineurin inhibitors– Cyclosporine A (Neoral®,
 Sandimmune)
 – Tacrolimus (Prograf)
 • Anti-proliferatives– Azathioprine (Imuran)
 – Mycophenolic acid• Enteric-coated mycophenolate
 sodium (myfortic®)
 • Mycophenolate mofetil (CellCept®)
 – mTOR inhibitors• Sirolimus (Rapamune)
 • CorticosteroidsmTOR=mammalian target of rapamycin.Image adapted from Kobashigawa JA, Patel JK. Nat Clin Pract Cardiovasc Med. 2006;3:203-212.
 MPA Azathioprine
 CyclosporineTacrolimus
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Classification of Immunosuppressive Therapies Used in Organ Transplantation or in Phase 2–3 Trials.*
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Pathways of Recognition of Allogeneic MHC Molecules and Mechanisms of Graft Rejection. Graft rejection is usually initiated by CD4 helper T cells (TH) that bind peptides in complexes with MHC class II molecules on antigen-presenting cells. In the direct pathway of recognition, an MHC molecule on a foreign (allogeneic) cell, such as an antigen-presenting cell allogeneic APC), binds to the helper T cell. In the indirect pathway, the foreign MHC molecule is processed into peptides that are presented to the helper T cell by one of the body’s own antigen-presenting cells (self APC). In either case, activated CD4 helper T cells proliferate and secrete a variety of cytokines that serve as growth and activation factors for CD8 cytotoxic T cells (TC), B cells, and macrophages, which cause destruction of the graft by direct lysis of target cells, antibody production, and delayed-type hypersensitivity mechanisms, respectively
 THE ROLE OF T-CELL COSTIMULATORY ACTIVATION PATHWAYS IN TRANSPLANTREJECTION MOHAMED H. SAYEGH, M.D., AND LAURENCE A. TURKA, M.D.
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Functions of CD28, B7-1, B7-2, and CTLA-4 Molecules.Resting T cells express CD28, but resting antigen-presenting cells (APCs) do not express B7 molecules. Within six hours after activation, B7-2 is expressed by antigen-presenting cells and is available to bind to CD28, transmitting a costimulatory signal to the T cell. By 48 to 72 hours after activation, antigen-presenting cells also express B7-1, whereas T cells express the CTLA-4 inhibitory receptor. Both B7-1 and B7-2 can bind to either CD28 or CTLA-4, providing continued costimulation or a new inhibitory signal, respectively. Because CTLA-4 binds B7 molecules with a higher affinity than does CD28, its inhibitory interaction eventually predominates, leading to the termination of the immune response. The fusion protein CTLA-4–Ig can compete with CD28 and CTLA-4 for B7 binding, thus preventing costimulatory interactions.
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Relations between the CD28 and CD40 Ligand Pathways.Resting antigen-presenting cells (APCs), which include B cells, macrophages, and dendritic cells, express CD40. When activated, T cells express CD40 ligand (CD40L). Interactions between CD40 ligand and CD40 are important in providing B-cell help to prevent apoptosis and induce immunoglobulin production and isotype switching. Activation of CD40 on APCs provides a signal for the induction of B7 molecules, particularly B7-2. CD40 ligand may act in T-cell costimulation by directly providing costimulation, by inducing B7, or by inducing other costimulatory ligands.
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The Two-Signal Hypothesis.In signal 1, the major histocompatibility complex (MHC) on the antigen-presenting cell interacts with the T-cell receptor. B7-1 (CD80) and B7-2 (CD86)on the antigen-presenting cell interact with their respective ligands, CD28 andCTLA4 (CD152). CD28 and CTLA4 share common motifs (MYPPY) that areessential for binding B7-1 and B7-2. Regulatory molecules, such as programmed death 1 (PD-1) and inducible costimulator (ICOS), which have different motifs, enter the regulatory cycle by affecting experienced T cells. CD28 and CTLA4have similar structures but opposite functions. CD28 activates T cells, whereas CTLA4 inhibits them. PD-L1 denotes programmed death ligand 1, and PD-L2 programmed death ligand 2. Adapted from Sharpe and Freeman.7
 Immunosuppression — The Promise of SpecificityJulie R. Ingelfinger, M.D., and Robert S. Schwartz, M.D.


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            CELLS& ORGANS OF IMMUNE MECHANISM.

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Immune System - Napa Valley College...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Oxygen and Nitrogen Reactive Metabolites and Phagocytic...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Immune cells fuel the fire

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            2014 Phagocytic cells contribute to the antibody-mediated...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Role of Phagocytic Cells in Periodontal Health

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            THE IMMUNE SYSTEM. Blood Cells Cells of the Immune System...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Trypanosoma cruzi: Phagolysosomal fusion after invasion into...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Size, charge and concentration dependent uptake of iron ...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            1997.pdf2.2. are the peripheral benzodiazepine receptors...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Allografts, Autoimmune Diseases and Amyloidosis. Normal...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            No-wash, no-lyse detection of phagocytic cells via a ......

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















