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Where are CD4+ CD8+ naïve T cells most likely to be found in an adult?

a) Bone marrow

b) Spleen

c) Lymph node

d) Thymus

e) Brain

Answer: d)

From Harrison’s 15th ed


Chapter 305: Introduction to The Immune System 


T Cells

The pool of effector T cells is established in the thymus early in life and is maintained throughout life both by new T cell production in the thymus and by antigen-driven expansion of virgin peripheral T cells into "memory" T cells that reside in peripheral lymphoid organs. The thymus exports approximately 2% of the total number of thymocytes per day throughout life, with the total number of daily thymic emigrants decreasing by approximately 3% per year during the first four decades of life. Thymic emigrants can be identified by the expression of certain combinations of T cell surface markers and by the presence in nuclei of excised (deleted) pieces of rearranged TCR DNA, called T cell receptor excision circles.

Mature T lymphocytes constitute 70 to 80% of normal peripheral blood lymphocytes (only 2% of the total-body lymphocytes are contained in peripheral blood), 90% of thoracic duct lymphocytes, 30 to 40% of lymph node cells, and 20 to 30% of spleen lymphoid cells. In lymph nodes, T cells occupy deep paracortical areas around B cell germinal centers, and in the spleen, they are located in periarteriolar areas of white pulp (Chap. 63). T cells are the primary effectors of cell-mediated immunity, with subsets of T cells maturing into CD8+ cytotoxic T cells capable of lysis of virus-infected or foreign cells. In general, CD4+ T cells are also the primary regulatory cells of T and B lymphocyte and monocyte function by the production of cytokines and by direct cell contact. In addition, T cells regulate erythroid cell maturation in bone marrow, and through cell contact (CD40 ligand) have an important role in activation of B cells and induction of Ig isotype switching.

Human T cells express cell-surface proteins that mark stages of intrathymic T cell maturation or identify specific functional subpopulations of mature T cells. Many of these molecules mediate or participate in important T cell functions.


Figure 305-6: Human T cell maturation. sCD3, surface CD3 expression; cCD3, cytoplasmic CD3 expression; TCR, T cell receptor.

A number of cytokines regulate the process of T cell proliferation and differentiation ([image: image1.png]


  Table 305-5). The earliest identifiable T cell precursors in bone marrow are CD34+ pro-T cells (i.e., cells in which TCR genes are neither rearranged nor expressed). In the thymus, CD34+ T cell precursors begin cytoplasmic (c) synthesis of components of the CD3 complex of TCR-associated molecules (Fig. 305-6.) Within T cell precursors, TCR for antigen gene rearrangement begins under the influence of IL-7 and yields two T cell lineages, expressing either TCR[image: image2.png]
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 chains or TCR[image: image4.png]
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 chains. T cells expressing the TCR[image: image6.png]
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 chains comprise the majority of peripheral T cells in blood, lymph node, and spleen and terminally differentiate into either CD4+ or CD8+ cells. Cells expressing TCR[image: image8.png]
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 chains circulate as a minor population in blood; their functions, although not fully understood, have been postulated to be those of immune surveillance at epithelial surfaces and cellular defenses against mycobacterial organisms and other intracellular bacteria (see below). Immature cortical thymocytes express, in addition to CD1, both CD4 and CD8 (i.e., they are double positive); however, upon reaching functional maturity, T cell expression of CD1 ceases, and CD4 and CD8 are reciprocally expressed. (i.e., T cells become single positive for either CD4 or CD8).
In the thymus, the recognition of self-peptides on thymic epithelial cells, thymic macrophages, and dendritic cells plays an important role in shaping the T cell repertoire to recognize foreign antigen (positive selection) and in eliminating highly autoreactive T cells (negative selection). As immature cortical thymocytes begin to express surface TCR for antigen, autoreactive thymocytes are destroyed (negative selection), thymocytes with TCRs capable of interacting with foreign antigen peptides in the context of self\en\MHC antigens are activated and develop to maturity (positive selection), and thymocytes with TCR that are incapable of binding to self-MHC antigens die of attrition (no selection). Mature thymocytes that are positively selected are either CD4+ helper T cells or MHC class II-restricted cytotoxic (killer) T cells, or they are CD8+ T cells destined to become MHC class I-restricted cytotoxic T cells. For T cells to be MHC class I- or class II-restricted means that T cells recognize antigen peptide fragments only when they are presented in the antigen-recognition site of a class I or class II MHC molecule, respectively (see below).

After thymocyte maturation and selection, mature CD4 and CD8 thymocytes leave the thymus and migrate to all sites of the peripheral immune system. It is important to note that the adult thymus continues to function, albeit with decreasing output, well into adult life, with detectable function though age 50. Thus, the thymus continues to be a contributor to the peripheral immune system, both normally and when the peripheral T cell pool is damaged, such as occurs in AIDS and cancer chemotherapy.

 
