Immunology – T & B cell receptors
B cell immunoglobulins
B cells respond to primarily soluble or freely circulating antigen. B cells express immunoglobulin molecules at the surface of the cell as membrane-bound proteins, and these have the ability to bind antigen. The most immature B cells (i.e.: pro-B cells) and plasma cells do not express immunoglobulin on their surface. The immunoglobulin expressed on the cell surface is the B cell receptor (i.e. BCR)
B cell antibody production

A B cell presents a specific Ig on its surface. Once the antigen binds to this antibody, the B cell is said to be activated. Activation occurs in germinal centers of follicles, usually present in secondary lymphoid organs such as the lymph node. The interaction with antigen triggers IgM+IgD+ B cells to proliferate and expand. The activated IgM+IgD+ B cells differentiate into plasma cells, and these synthesise and secrete antibody of the same antigenic specificity as expressed by the original B cell. Initially secretion is of class IgM. But upon receiving appropriate signals from T cells, class switching can occur. 
Clonal selection hypothesis (Page 5-7 of Immunology)
Lymphocytes develop and give rise to more lymphocytes with each having a antigen receptor on its cell surface. If the antigen receptor on its surface binds to self – antigens then the lymphocyte is eliminated. This is to prevent auto-reactive immune responses. This ensures tolerance of self antigens. Thus far, we have made sure that self cells are not killed. 

Once antigen binds to antigen receptor on mature lymphocyte, this activates the cell and begins dividing to give rise to similar cells. In the case of B cells, the antigen receptor is the antibody and the products of the subsequent cells produced as a result of the division is the same as the original antibody. For T cells, antigen binds to T cell receptors (TCR) but the products of subsequently divided cells are not the same. This time, the products are cytokines – and these mediate the cells of the immune response to eliminate the antigen. Thus in both cases, the antigen that the progeny act on is the same ( antigen specificity maintained. Once the antigen is eliminated, the immune response ceases. 
T cell receptor (TCR)
Each T cell bears a disulfide linked two chain molecule (i.e: heterodimer) that binds to antigen. Predominantly, the TCR comprises alpha and beta glycoprotein chains (Fig 9.1 Pg 170 of Immunology Book). The receptor comprises both variable and constant regions. Again, there are three hypervariability regions hence together they form the antigen binding site (just like Ig of B cells). 
CD3 is one of the molecules associated with antigen recognizing TCR (i.e.: alpha and beta chains). It comprises of three polypeptides chains. It is exclusively expressed on the surface of T cells near the TCR. There is also another molecule associated with TCR and CD3 (refer to Pg 171 of Immunology) called zeta chains but this is not T cell specific and can be found on macrophages and NK cells. Both CD3 and zeta chains DO NOT BIND ANTIGEN. When antigen binds to TCR receptor, conformational change occurs in CD3 and zeta chains and this alters gene expression in the nucleus. Ultimately T cell activation occurs as a result of protein kinases activating intracellular T cell proteins. 
Another transmembrane receptor is also expressed in association with TCR, called coreceptor or accessory molecule. This can be CD4 or CD8. Thus cells are either CD4+CD8- or vice versa. These serve two major functions:

· Extracellular portions bind to MHC molecules expressed on APC’s to T cells. Thus, these help tighten the bond between TCR expressed by T cells and APC. CD4 selectively binds to MHC class II and CD8 binds selectively to MHC class I. Thus CD4+ cells interact with cells presenting antigen and MHC class II molecules, and CD8+ cells interact with cells presenting antigen and MHC class I molecule. 
· The intracellular portions act as signal transducers in T cells; they are linked to protein kinases which are activated after antigen + MHC binds to TCR. These kinases play important role in T cell activation. 
