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Figure 1. B-Cell Differentiation and Lymphomagenesis. Malignant lymphomas can arise at multiple stages of normal B-cell development. After the stimulation of a mature naive B cell with a T-cell–dependent antigen, the germinal-center reaction is initiated. The germinal-center B cell represents a discrete, quasi-stable differentiation stage that is characterized by a unique regulatory network and the action of activation-induced cytidine deaminase (AID), which induces both immunoglobulin (Ig) somatic hypermutation and heavy-chain class switching. Several transcription factors are required to establish and maintain the identity and function of the germinal-center B cell, including BCL6, MTA3, SPIB, BACH2, OCT2, OCAB, and IRF8. Red lines indicate that a regulatory factor inhibits the indicated gene or cellular function, and blue lines indicate positive regulation. In concert, these factors block plasmacytic differentiation by repressing Blimp-1. They also promote cell-cycle progression without cell growth while blocking the DNA damage response evoked by AID-dependent mutations and DNA breaks. Within the germinal center, the rapidly proliferating centroblasts are prone to cell death. Periodically, centroblasts travel to a subcompartment of the germinal center that is rich in follicular dendritic cells and follicular helper T cells, where they become centrocytes. Centrocytes may be rescued from cell death as a result of stimulation by antigen on follicular dendritic cells and CD40 ligand on T cells and may then revert to the centroblast state and resume proliferation. IRF4 initiates plasmacytic differentiation by establishing a characteristic regulatory network, which extinguishes the mature B-cell program while promoting terminal differentiation and immunoglobulin secretion. The putative origins of various non-Hodgkin's lymphomas — including the germinal-center B-cell–like (GCB) and activated B-cell–like (ABC) subtypes of diffuse large-B-cell lymphoma (DLBCL) — are indicated. Lymphomas that are derived from germinal-center B cells have recurrent genetic abnormalities that circumvent the normal genetic program in order to block plasmacytic differentiation, promote cell growth, and evade apoptosis. NF-κB denotes nuclear factor-κB.



Figure 1. B-Cell Differentiation and Lymphomagenesis. Malignant lymphomas can arise at 
multiple stages of normal B-cell development. After the stimulation of a mature naive B cell with 
a T-cell–dependent antigen, the germinal-center reaction is initiated. The germinal-center B cell 
represents a discrete, quasi-stable differentiation stage that is characterized by a unique 
regulatory network and the action of activation-induced cytidine deaminase (AID), which 
induces both immunoglobulin (Ig) somatic hypermutation and heavy-chain class switching. 
Several transcription factors are required to establish and maintain the identity and function of 
the germinal-center B cell, including BCL6, MTA3, SPIB, BACH2, OCT2, OCAB, and IRF8. Red 
lines indicate that a regulatory factor inhibits the indicated gene or cellular function, and blue 
lines indicate positive regulation. In concert, these factors block plasmacytic differentiation by 
repressing Blimp-1. They also promote cell-cycle progression without cell growth while blocking 
the DNA damage response evoked by AID-dependent mutations and DNA breaks. Within the 
germinal center, the rapidly proliferating centroblasts are prone to cell death. Periodically, 
centroblasts travel to a subcompartment of the germinal center that is rich in follicular dendritic 
cells and follicular helper T cells, where they become centrocytes. Centrocytes may be rescued 
from cell death as a result of stimulation by antigen on follicular dendritic cells and CD40 ligand 
on T cells and may then revert to the centroblast state and resume proliferation. IRF4 initiates 
plasmacytic differentiation by establishing a characteristic regulatory network, which 
extinguishes the mature B-cell program while promoting terminal differentiation and 
immunoglobulin secretion. The putative origins of various non-Hodgkin's lymphomas — 
including the germinal-center B-cell–like (GCB) and activated B-cell–like (ABC) subtypes of 
diffuse large-B-cell lymphoma (DLBCL) — are indicated. Lymphomas that are derived from 
germinal-center B cells have recurrent genetic abnormalities that circumvent the normal genetic 
program in order to block plasmacytic differentiation, promote cell growth, and evade apoptosis. 
NF-κB denotes nuclear factor-κB. 
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