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The bright and the dark side of somatic mutations
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Using high throughput cellular screens we interrogate human memory B cells and plasma cells to isolate human
monoclonal antibodies and to address the mechanism of affinity maturation. We succeeded in isolating antibodies of
exceptional breadth, such as a pan-influenza A neutralizing antibody (I) and an antibody that neutralizes human
respiratory syncytial virus and metapneumovirus (2). Interestingly, the breadth of these antibodies was generated through
somatic mutations, since the unmutated common ancestor showed a restricted pattern of reactivity. By targeting conserved
structures, these broadly neutralizing antibodies are less prone to select escape mutants and are therefore promising
candidates for prophylaxis and therapy and can be used as tools to design improved vaccines. To understand the role of
somatic mutation in affinity maturation we reconstructed the developmental pathways of several clones of broadly
influenza neutralizing antibodies and found that a single mutation is sufficient to achieve maximal binding and neutralizing
activity against the eliciting antigen, but additional favorable mutations continue to accumulate in antigen-stimulated
clones, increasing the breadth of reactivity and making the initial mutation redundant (3). We are also investigating the
possibility that somatic mutations might break B cell tolerance leading to the generation of autoantibodies.

With this aim we have isolated autoantibodies from patients with pemphigus (4), pulmonary alveolar proteinosis and
rheumatoid arthritis. We found that in most cases reversion of the VH and/or VL to the germline configuration was
sufficient to abolish binding to the self-antigens. These results suggest that certain autoantibodies derive from memory
rather than naive B cells.

(7) D. Corti et al. Science 333, 850 (2011); (2) D. Corti, et al., Nature 501, 439 (2013);
(3) L. Pappas et al., Nature DOI: 10.1038/nature13764 (2014); (4) G. Di Zenzo et al., J Clin Invest 122, 3781 (2012).
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