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Monoclonal antibodies often form aggregates, causing a loss in their ability to recognize
antigens. However, atomic-level structural analyses of antibody aggregates are limited. We
have previously shown that the variable region of the human antibody light chain #4 (#4V1)
forms a tetrameric structure through 3D domain swapping (3D-DS) and the tetramerization is
promoted by the addition of Cu(Il) ions. In this study, in order to evaluate whether other Vi
molecules can oligomerize by 3D-DS, we investigated the oligomerization properties of an
antibody light chain variable region P1Vy, which is structurally similar to #4Vy. According to
size exclusion chromatography (SEC) and SEC-multi angle light scattering analyses, P1V¢
existed in equilibrium between monomeric and dimeric states. The dimer ratio of P1Vp
increased from 1% to 22% by the addition of 2 equivalents of Cu(Il) ions. The 3D-DS dimer
structure of P1Vy was revealed by X-ray crystal structure analysis (Fig. 1). In the crystal, the
dimer further dimerized to form a tetramer.
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