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Role of antigen in CLLRole of antigen in CLL

� CLL cells have memory cell immunophenotype.

� Micro array data shows similarity to memory cells.

� Gene expression profiling reveals up regulation of 
genes involved in B-cell receptor signalling.

� Somatic hypermutation in some cases implies 
previous antigen encounter.

� Selected VH gene usage in some.

� Restrictive diversity of BCR, suggesting prior 
exposure to common antigens.

� CLL is a proliferative disease, not one characterised 
by a failure of apoptosis.

� CLL thought to be antigen driven.



Variable role of antigen in normal Variable role of antigen in normal 

BB--lymphocyte development and lymphocyte development and 

responsesresponses



BB--lymphopoiesis is not subject to positive lymphopoiesis is not subject to positive 
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Role of antigen in negative regulation of Role of antigen in negative regulation of 

BB--lymphopoiesislymphopoiesis
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Response to TResponse to T--dependent Agdependent Ag
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MZ BMZ B--cells response to Tcells response to T--independent Ag independent Ag 
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B1 cells response to TB1 cells response to T--independent Agindependent Ag
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BB--cell receptor signallingcell receptor signalling

� Antigen binding to BCR can have multiple 

different outcomes.

� Dependent on:-

Nature of antigen.

Developmental stage of B-cell.

Presence of co-stimuli.



B cell receptor structureB cell receptor structure
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BCR signals can be modulatedBCR signals can be modulated
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Role of antigen in CLLRole of antigen in CLL

� Cells response to antigen mediated by B-cell 
receptor (BCR).

� Variable response to BCR ligation in CLL.

� Response to BCR ligation associated with VH, 
CD38, progressive disease.

� CLL-cell of origin is probably antigen 
experienced.

� Are CLL-cells continually responding to 
antigen in-vivo?
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Studies of BCR signalling in CLLStudies of BCR signalling in CLL

� Aim to understand how CLL-cells respond to Ag.

� In-vitro studies of BCR signalling utilise anti-Ig 

antibodies to cluster BCR and induce a response.

� Non-physiological stimulus.

CLL-cell plasma membrane

BCR

crosslinking Ig/Fab2
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Intracellular calcium rises following Intracellular calcium rises following 

BCR crosslinkingBCR crosslinking
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Do BCR lipid raft interactions Do BCR lipid raft interactions 

regulate the response of CLLregulate the response of CLL--

cells to BCR crosslinking?cells to BCR crosslinking?
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Role of src and cytoskeleton in BCR translocationRole of src and cytoskeleton in BCR translocation



CD40L enhances the entry of BCR and CD40L enhances the entry of BCR and 

CD40 into lipid rafts.CD40 into lipid rafts.

But, CD40L does not further enhance survival in presence of BCR

crosslinking.
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Regulation of CLLRegulation of CLL--cell viability by cell viability by 

BCR crosslinking.BCR crosslinking.

� BCR ligation promotes viability of CLL-cells and inhibits 
apoptosis (Bernal et al. 2001).

� Extensive, sustained, crosslinking (TI-2 like) promotes 
CLL-cell viability in all cases (Petlivchovski et al., 2005).

But

� IgM ligation in CD38+ cases induces apoptosis (Zupo et 
al. 2000). IgD ligation promotes survival.

� BCR ligation induces expression of pro-apoptotic proteins 
and apoptosis of cultured cells (Vallat et al., 2007).



CoCo--stimuli in vitro and instimuli in vitro and in--vivo may vivo may 

modulate the response to BCR ligationmodulate the response to BCR ligation
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Conclusions (1)Conclusions (1)

� Ligation of BCR has heterogeneous 
outcomes in CLL.

� BCR crosslinking prolongs the survival of CLL 
cells with relatively unmutated VH genes.

� Failure to signal is associated with failure of 
BCR translocation to rafts on receptor 
crosslinking.

� In non-responsive cases BCR may be 
actively excluded from lipid rafts.



Conclusions (2)Conclusions (2)

� CLL-cells are probably derived from antigen-experienced 
normal B-cells.

� Continuous antigenic stimulation in-vivo may promote the 
survival of CLL-cells.

� Nature and location of such antigen is unknown.

� But if a soluble autoantigen is present then the survival of 
UM-CLL cells may be preferentially promoted.

� If antigen is a multimeric TI-2 antigen then continuous 
stimulation may promote survival of all CLL-clones.

� Antigenic stimulation may persist due to failure of CLL-
cells to differentiate into antibody secreting cells with 
subsequent failure to clear antigen.
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