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Antigen Processing 
· First cell in immune response is the antigen-presenting cell (APC) including macrophages, dendritic cells, Langerhans cells, and B cells. 
· Except for the B cell, APCs are nonspecific. Macrophages can ingest, process, and present the antigen; other APCs pinocytose. 
· Antigen processing leads to MHC class II binding and ultimately the immune response. 
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Antigen Processing 
· First cell in immune response is the antigen-presenting cell (APC) including macrophages, dendritic cells, Langerhans cells, and B cells. 
· Except for the B cell, APCs are nonspecific. Macrophages can ingest, process, and present the antigen; other APCs pinocytose. 
· Antigen processing leads to MHC class II binding and ultimately the immune response. 
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Activation 
· Second cell involved in the immune response is the CD4+ helper T lymphocyte. 
· Interaction of antigen-MHC class II complex with the T-cell receptor (TCR) sends activation signal. 
· Interaction of CD4 with class II molecule 
· IL-4 activates B cells and IFN- activates macrophages. 
· Macrophages secrete IL-1, IL-6, and TNF to activate helper T cells. 
· Interaction of IL-2 with the IL-2 receptor causes autoactivation. 
· CD28 interacts with B7 on APC for co-stimulation. 
· Interaction of adhesion molecules on APC with the T cell 
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Activation 
· Second cell involved in the immune response is the CD4+ helper T lymphocyte. 
· Interaction of antigen-MHC class II complex with the T-cell receptor (TCR) sends activation signal. 
· Interaction of CD4 with class II molecule 
· IL-4 activates B cells and IFN- activates macrophages. 
· Macrophages secrete IL-1, IL-6, and TNF to activate helper T cells. 
· Interaction of IL-2 with the IL-2 receptor causes autoactivation. 
· CD28 interacts with B7 on APC for co-stimulation. 
· Interaction of adhesion molecules on APC with the T cell 
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T Cell–B Cell Cooperation 
· Third type of cell involved in the immune response is the B cell. 
· Interleukins from the helper T cell include IL-2, IL-4, IL-5. CD28 and B7 are important for co-stimulation. 
· CD3 is signal transduction molecule. 
· Mature B cells bind and internalize antigen by using the surface immunoglobulins (IgM and IgD). This binding is antigen specific. 
· CD40 and the CD40 ligand are required for differentiation and class switching. 
· B cells can recognize, bind, and internalize unprocessed antigen. 
· Antigen is processed and bound to MHC II. 
· T cells recognize only processed antigenic peptides bound in the groove of an MHC molecule. 
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T Cell–B Cell Cooperation 
· Third type of cell involved in the immune response is the B cell. 
· Interleukins from the helper T cell include IL-2, IL-4, IL-5. CD28 and B7 are important for co-stimulation. 
· CD3 is signal transduction molecule. 
· Mature B cells bind and internalize antigen by using the surface immunoglobulins (IgM and IgD). This binding is antigen specific. 
· CD40 and the CD40 ligand are required for differentiation and class switching. 
· B cells can recognize, bind, and internalize unprocessed antigen. 
· Antigen is processed and bound to MHC II. 
· T cells recognize only processed antigenic peptides bound in the groove of an MHC molecule. 
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Clonal Selection 
· One B cell, one antibody specificity; one T cell, one T-cell antigen-receptor specificity. 
· All specificities that will ever be needed are made all the time by random selection of hypervariable region structures. There are enough B and T cells available to represent all the necessary specificities. 
· Antigen selects the cells that have complementary receptors by binding to them, and only those cells undergo clonal expansion (cell division) and differentiation. 
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Secondary Immune Response 
· A secondary immune response occurs on subsequent exposure to an antigen that has previously been encountered. Also called a memory response or an anamnestic response. 
· In a secondary response: 
i. More antibody is produced. 

ii. The lag phase is always shorter. 

iii. Less antigen is required to trigger a response. 

iv. The antibody class differs in the primary response (IgM always first), secondary response to an injected (parenteral) antigen (IgG), and for an antigen administered via a mucosal route (IgA). 

v. Antibody affinity changes in the immune response (affinity maturation)








