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Evolution of immunoglobulin’s through studies of structure and function of IgE and IgM
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gM is the first class of antibody to appear during phylogeny and ontogeny, and is also the only class produced by all species

of jawed vertebrates. It is the first immunoglobulin isotype produced in the primary immune response and therefore plays a
pivotal role in front line host defence against pathogens. Despite its crucial role, it is surprising that very little is known about
its detailed molecular structure and receptor interactions, a knowledge that is fundamental to understanding the role of IgM
in human diseases. On the other hand, the structure of IgE, the main class of antibody which mediates allergic reactions,
has been well studied. The crystal structure of IgE-Fc showed that the molecule is acutely bent between the Ce2 and Ce3
domains. And the IgE-FceRI complex structure revealed the extent of the further conformational changes involved in both
IgE and its receptor upon binding. These conformational changes have been shown to result in a high affinity interaction.
Structural studies of IgE have proved crucial in mapping receptor interactions, to inform mutagenesis for functional studies
and engineering effector functionality, as well as drug discovery. A structural framework is urgently required to underpin the
current research activity in the functions of IgM and interplay between its Fc receptors. The hypothesis of this study is that
IgM and IgM-receptor interactions also involve conformational changes. The key question is whether IgM displays the acutely
bent Fc structure that was discovered in IgE-Fc, and whether conformational changes play a role in its functions. A new IgE-Fc
biosensor designed by the sortase mediated liagtion technique further confirmed these conformational changes. The next step
is to design a sensor using IgM-Fc to assess the disposition of the Cp2, Cp3 and Cu4 domains and its implications for the [gM B
cell receptor. Site specific labeling will be achieved by a mutation in Cyu2 to attach a maleimide-fluorophore at the N-terminus,
and sortase ligation at the C-terminus of the molecules by the sortase trans-peptidation method.
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