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Lymphoid Organs: Production and development of red and white blood cells 
· Primary Lymphoid Organs 
I. Bone marrow 

II. Thymus
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Lymphoid Organs: Production and development of red and white blood cells 
· Secondary Lymphoid Organs 
I. Lymph nodes 

II. Spleen 

III. Tonsils 

IV. Mucosa-associated lymphoid tissue (MALT) 

· Gut-associated lymphoid tissue (GALT) 

· Bronchus-associated lymphoid tissue (BALT)
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B-Lymphocyte Differentiation 
· Develop and differentiate in bone marrow 
· Activate, class-switch, and proliferate in secondary lymphoid organs 
· The important B-cell CD markers include: 
i. CD19: used clinically to enumerate B cells in blood. 

ii. CD21: complement receptor type 2 (CR2) that binds cleaved C3 (C3d) fragment; also the receptor for the Epstein-Barr virus (EBV). 

iii. CD40: required for class switch signals from T cells.

· All B cells also express MHC class II molecules essential in interaction with T cells. 
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T-Cell Differentiation 
· T lymphocytes must undergo differentiation in the thymus. 
· Intimate contact with thymic epithelial cells, macrophages, and dendritic cells is essential in T-cell maturation. 
· TCR specificity is accomplished through random VDJ recombination 
· Failure to recognize self-MHC: Failure of positive selection 
· Too high affinity to self-MHC: Negative selection 
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T-Cell Differentiation 
· In early thymocyte development, the CD4 and CD8 molecules are co-expressed 
· If the T cell’s antigen receptor has an affinity for MHC class I molecules, the CD8 marker will be retained, the CD4 will stop being produced, and the cell will become a mature cytotoxic T cell. 
· If the antigen receptor has an affinity for the MHC class II molecule, the CD4 marker will be retained, the CD8 will be lost, and the cell will mature into a helper T cell. 
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T-Cell Markers 
· CD3 (All T cells): Signal transduction 
· CD28 (Helper T cells and most cytotoxic T cells): Co-stimulatory molecule which binds to B7 
· CD40 Ligand (Activated helper T cells): Binds to CD40 to initiate isotype switching. 







