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The life cycle of B cells
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The development of B cells in 
the bone marrow
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B cell development : 
rearrangement and expression of 
immunoglobulin genes
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Bone marrow stromal cells



Figure 7-7



B cell development in chicken



The survival of a developing B 
cell
 Unproductive rearrangements

 Gene rearrangements that cannot be 
translated into a protein.

 Productive rearrangements
 Rearrangements that preserve a correct 

reading frame and give rise to a complete 
and functional immunoglobulin chain.



The survival of a developing B cell



Cell-surface expression of the products of 
rearranged immunoglobulin genes
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Figure 7-18
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Selection and development of 
the B cell repertoire



Deletion or inactivation of 
immature B cells



Self-antigens
 Mature B cells whose receptors bind to 

normal components (self-antigen) of the 
human body.

 If such B cells were allowed to mature they 
could make potentially disease-causing 
antibodies.

 Self-antigens:
 Glycoproteins
 Proteoglycans
 Glycolipids 
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Self-reactive B cells



Mature and naïve B cells



Figure 9-11



Mature and naïve B cells
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Encounter with antigen



Encounter with antigen



Encounter with antigen



Memory cells
 Persist for long periods of time.

 They are much more easily activated on 
encountering antigen than naïve B cells.

 Rapid activation and differentiation into 
plasma cells (secondary antibody response). 
More quickly and stronger than the primary 
immune response.



Plasma cells
B cells
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