 B CELL DEVELOPMENT, HUMORAL IMMUNE RESPONSE, TOLERANCE

PHASES OF B CELL DEVELOPMENT – 


prenatal – in liver


postnatal – bone marrow from hematopoetic stem cells


ANTIGEN INDEPENDENT:



occurs in bone marrow



Allelic exclusion – only one allele is expressed ( higher specificity




a result of ORDERED GENE REARRANGEMENT




1. CLP – Common Lymphoid Progenitor




2. ProB – DJ rearr. (HC) stim by B220 (cell surface antigen)





occurs on BOTH alleles 





2/3 of rearrangement result in loss of reading frame




3. PreB – VDJ rearr. (full HC, but no LC)





occurs more slowly





only 2 tries to get in frame (maternal and paternal alleles)





if unsuccessful ( cell dies





if successful ( pre-B cell receptor (PreBCR) exposed






**PreBCR exposure:  principal checkpoint**







- stops heavy chain rearrangement (AE)

- starts light chain rearrangement

- blocks apoptosis

- proliferates



Detecting B Cell Developmental State:




anti B220 stains for B cell lineage




anti CD43 stains for maturation 





CD43 anchors ProB cells to marrow





no CD43, but B220 present ( PreB cell




RAG2 deficient ( CD43+, B220+




HC deficient ( same as above

REGULATION OF Ig GENE REARR.


txn of RAG genes


activity of VDJ recombinases


**susceptibility of loci to recombination** ( ACCESSIBILITY HYPOTHESIS



euchromatin necessary during active rearrangement


HC protein regulation



RAG deficient mice are stuck in ProB state (CD43+, B220+)

 


add HG protein ( advance to PreB state



HC present on surface with INVARIANT Surrogate LC’s 









(VPreB and LAMBDA-5)



LC’s escort HC to cell surface and are necessary for PreBCR exposure and 

THUS NECESSARY FOR B-CELL DEVELOPMENT

lambda knockouts have no B-cells  



PreBCR’s affect development via RTK pathway




const. active BLK ( no selective pressure for productive rearr.









(2/3 are unproductive)







all cells advance to ProB state

TOLERANCE


occurs in thymus, though B cells are also necessary


mechanisms

· clonal deletion (removal of auto-reactive B cells)

 
no cells present; they apoptose


due to high degree of receptor mulitimerization

· clonal ANERGY:  peripheral inactivation of autoreactive B cells

cells are present BUT INACTIVE


moderate degree of receptor mulitimerization

CANCER



defects in gene recombination, somatic hypermutation, class switching can cause 

cancer by inducing DNA breaks/activating oncogenes

