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	Molecular mechanism of affinity maturation of the antigen specific germinal center B cells during T cell-dependent antigen response



	Nobuo Sakaguchi
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	     Acquired immunity is dependent on the specificity, the isotype, and the affinity of the antibodies against the exogenous antigens introduced into the body.  Antigen-specific B cells proliferate and differentiate in the germinal centers and express high-affinity BCR.  A 210-kDa nuclear protein GANP is inducibly expressed in germinal center B cells and the lack of this molecule caused an impairment of generation of high-affinity BCR+ B cells after immunization with T cell-dependent antigen, NP-chicken g-globulin.  The GANP-/- B cells showed the decreased level of DNA double strand breaks of the corresponding V-region gene and increased transcripts of molecules involved in DNA repair of both Rad51 (homologous recombination) and Ku80 (non-homologous endjoining).  In contrast, B cells with augmented GANP expression showed the generation of higher antibodies in the GANP-gene transgenic (GANPTg) mouse.  The affinity increase was caused not only by the enrichment of high affinity antibody producing cells expressing canonical VH186.2 region but also by the drastic alteration of the V-region usage with much increased somatic hypermutations in the noncanonical VH7183-region.  Affinity measurement using BIAcore sensorgram demonstrated that of the monoclonal antibodies established with GANPTg mice showed 10~100 fold increase of the affinity against model antigens as NP-hapten and the peptide epitope of the V3 region of HIV.  

     GANP has three major domains with N-terminal RNA-primase, yeast Sac3 homology region, and C-terminal MCM3-binding/acethylating activities, all of which suggested the function of GANP involved in either DNA replication and RNA transcription during rapid proliferation and differentiation of antigen-driven B cells in germinal centers.  Our results suggest the role of GANP after the DNA injury of the V-region gene, which is presumably important in generation of high-affinity antibody.


