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Section 2 – Project Information
	Project Title

	Imaging the consequences of CD20 cross-linking in B cells using super-resolution microscopy (SRM) and Cryo-Electron Tomography (CryoET).

	Project Summary 

	Therapeutic B cell depletion is now commonly used in autoimmune, neurological
and malignant disorders. CD20 is a B-cell specific surface membrane protein
expressed is widely used as a target in these conditions. Several therapeutic
CD20 monoclonal antibodies (Mabs) recognising different CD20 epitopes have
been clinically transformational. However, the functions of CD20 both in health
and disease and the precise mode(s) of action of the various MAbs remain
largely unexplored. Most of the protein is expressed intracellularly, with only
two loops of 9 and 47 amino acids extracellular. The loops are unlikely to play a
ligand-binding role. Cross-linking of CD20 by bivalent CD20 Mabs via the
extracellular loops is therefore unlikely to occur in nature.
Recently however, CD20 cross-linking has been shown to cause intracellular
signalling along multiple pathways. Many questions remain but GSEA pathway
analysis indicates that reorganisation of the actin cytoskeleton is central. At the
cellular level, the consequences of CD20 cross-linking are pleiotropic, depend on
the B-cell type and the nature of the CD20 Mab. Using a panel of B cell lines, we
have shown that the above consequences of CD20 crosslinking vary
considerably, in a cell-type dependent manner, independent of levels of CD20
expression, highlighting the critical importance of CD20 signalling following
cross-linking at the cell surface.
Recently, SRM has been used to determine the cellular consequences of T and B
cell activation following antigen receptor cross-linking (2). To the best of our
knowledge, similar techniques have not been used following CD20 cross-linking.
We propose to exploit the unique skillsets available within the University of
Leicester in B-cell biology, SRM and CryoEM to investigate the cellular events in
B cells following CD20 cross-linking and determine the location and nature of
interacting proteins using a panel of B cell lines.

Techniques that will be undertaken during the project
The student would join a supportive environment with access to the required
resources and equipment to conduct this project. Working across
multidisciplinary groups would provide a dynamic environment with
opportunities to learn multiple technologies. They would join a group of 5 PhD
students and be supported by our Institute manager. With existing grant
funding and support from The Scott-Waudby Charitable Trust we are well placed
to support a student.
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