

    

        


        
        
                        
                
            
                    


        
            	
                    Rosalind Randall
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            CHAPTER 23 Molecular Immunology 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

38
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        CHAPTER 23 Molecular Immunology. Receptors and Immunity Innate Immunity and Pattern Recognition.

                        Jan 03, 2016

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                Rosalind Randall
                            

                        

                        

                                                    
                                Tags:
                                
                                    mhc proteins
mhc genes
mhc class
lightchain genes
antibodiesantibody proteins
heavy chain
light chain figure
chain v

                                

                            

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

CHAPTER 23Molecular Immunology
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Receptors and Immunity  Innate Immunity and Pattern
 Recognition

Page 3
                        

• Interactions between pathogen-associated molecular patterns (PAMPs) and host pattern-recognition molecule (PRMs) are integral components of the innate immune response.
 • Some PRMs are membrane-integrated proteins found almost exclusively on phagocytes.
 • First discovered as the Toll receptors in Drosophila (the fruit fly), the evolutionarily and functionally related transmembrane proteins are called Toll-like receptors (TLRs) in mammals.
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• PRMs interact with PAMPS shared by a variety of pathogens, activating complement and phagocyte effector mechanisms to target and destroy pathogens.
 • Table 23.1 gives receptors and targets in the innate immune response.
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Adaptive Immunity and the Immunoglobulin Superfamily

Page 7
                        

• The immunoglobin (Ig) gene superfamily encodes proteins that are evolutionarily, structurally, and functionally related to Igs (or antibodies) (Figure 23.1).
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• The antigen-binding Igs, TCRs, and MHC proteins are members of this family, as are other proteins involved in the immune response.
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The Major Histocompatibility Complex (MHC)  
 MHC Protein Structure

Page 10
                        

• Class I MHC proteins are expressed on all cells and present cytosol-derived antigenic peptides to TCRs on TC cells.
 • The major histocompatibility complex (MHC) spans about 4 million base pairs on human chromosome 6 and is known as the HLA (human leukocyte antigen) complex (Figure 23.2).
 • Class II MHC proteins are expressed only on antigen-presenting cells (APCs). They present exogenously derived peptide antigens to TCRs on TH cells.
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MHC Genes and Polymorphism• The MHC is a group of genes encoding proteins involved in antigen processing and presentation.• Class I and class II MHC genes are the most polymorphic genes known. Polymorphism is the occurrence of multiple alleles at a locus in frequencies that cannot be explained by the occurrence of recent random mutations.
 • MHC class I and class II alleles encode proteins that bind and present peptides with conserved structural motifs.
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Antibodies Antibody Proteins and Antigen
 Binding
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• The antigen-binding site of an Ig is composed of the V (variable) domains of one heavy chain and one light chain (Figure 23.4).
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• Each heavy and light chain contains three complementarity-determining regions (CDRs) that are folded together to form the antigen-binding site.
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Antibody Genes and Diversity• Recombination allows shuffling of various pieces of the final Ig genes (Figure 23.5).
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• Four different genes—V, D, J, and C—recombine to form one functional heavy-chain gene. Similarly, light chains are encoded by recombination of light-chain V, J, and C genes.
 • Random reassortment of the heavy- and light-chain genes maximizes genetically encoded diversity. Imprecise joining of VDJ and VJ segments as well as somatic hypermutation and affinity maturation also contribute to virtually unlimited immunoglobulin diversity.
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T-Cell Receptors  TCR Proteins and Antigen
 Binding

Page 22
                        

• The T-cell receptor (TCR) is a protein that binds to peptide antigens presented by MHC proteins. Figure 23.6 shows the TCR-peptide-MHC I protein complex.
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• The CDR3 regions of both the chain and the chain bind to the peptide epitope, whereas the CDR1 and CDR2 regions bind to the MHC protein agretope.
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TCR Genes and Diversity
 • The V domain of the chain of the TCR is encoded by V, D, and J gene segments. V and J gene segments encode the V domain of the chain of the TCR (Figure 23.7).
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• Diversity generated by recombination, reassortment of gene products, transcription of D regions in three reading frames, and random N nucleotide addition ensure practically unlimited antigen-binding TCRs.
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Molecular Signals in Immunity  Clonal Selection and Tolerance• For an effective immune response, T cells must discriminate between the dangerous nonself antigens and the nondangerous self antigens that compose our body tissue. Thus, T cells must achieve tolerance, or specific unresponsiveness to self antigens.
 • The thymus is a primary lymphoid organ that provides an environment for the maturation of antigen-reactive T cells.
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• Immature T cells that do not interact with MHC protein (positive selection) or react strongly with self antigens (negative selection) are eliminated by clonal deletion in the thymus. The T cells that do not bind MHC proteins are programmed to die, a process called apoptosis.
 • T cells that survive positive and negative selection leave the thymus and can participate in an effective immune response.
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• B-cell reactivity to self antigens is controlled through clonal deletion, clonal selection (Figure 23.8), and anergy.
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Second Signals
 • Many self-reactive T cells are deleted during development and maturation in the thymus (Figure 23.9).
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• Uncommitted T cells are activated in the secondary lymphoid organs by first binding peptide-MHC with their TCRs (signal 1), followed by binding of the B7 APC protein to the CD28 T-cell protein (signal 2) (Figure 23.10).
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• In the absence of signal 2, the T cell cannot be activated (Figure 23.11).
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• Uncommitted self-reactive T cells are anergized in the secondary lymphoid organs if they interact with signal 1 in the absence of signal 2.
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Cytokines and Chemokines• Leukocytes produce cytokines, soluble mediators that regulate interactions between cells.
 • Several cytokines—such as IL ‑1, IL‑ 2, and IL‑4—affect leukocytes and are critical components in the generation of specific immune responses. Other cytokines, such as IFN and TNF, affect a wide variety of cell types.
 • Chemokines are produced by a variety of cell types in response to injury and are potent attractants for nonspecific inflammatory cells and T cells.
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• Table 23.2 lists properties of some major cytokines and chemokines.
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