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Research Interests
A major goal of my research program is to elucidate the cellular and molecular events that lead to
antibody formation and the development of B cell memory in immunity and autoimmunity. Somatic
hypermutation is a critical but poorly defined process that plays an important role in generating
such memory cells. It generates sequence alterations within antibody variable (V) genes, and thus
receptor antibody molecules, that are expressed by B lymphocytes while they respond to foreign
antigen. Under physiological circumstances, selection pressures normally favor the continued
participation and division of rare B cell clones expressing mutant antibodies that bind antigen with
improved affinity but without reactivity towards self. In this way, the memory B cell compartment is
normally established.
Although it plays a decisive role in physiological acquired immunity, somatic hypermutation is a
potentially dangerous process that can create autoreactive antibodies. My laboratory is
investigating how T helper cells respond to recently-mutated antibody V regions, which are
essentially "foreign" with respect to the available T cell repertoire. This is an important problem,
because B cells can process and present their own antibody V regions to helper T cells in the
context of class II MHC. Receptor presentation of this sort could provide a deviant avenue of T cell
help to autoreactive B cells.
Thus far, our studies indicate that T cells are tolerant with respect to germline-encoded
(nonmutated) antibody V region peptides. However, the T cell repertoire does include cells that are
reactive against antibody V region peptides containing somatic mutations. Our most recent
findings support the idea that T cell reactions against such mutated V region peptides may play a
key role in the recruitment and chronic activation of autoreactive B cells in systemic autoimmune
disease. We are currently testing this "receptor presentation" idea with specialized transgenic and
gene-targeted mice.
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