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Background:  

The immune system has evolved to defend the host from invading microorganisms. It achieves 

this via both innate and adaptive responses. In both cases, leucocyte migration to sites of 

infection, and from sites of infection to secondary lymphoid organs is critical for an adequate 

immune response. In addition, interactions between leucocytes, for example an antigen 

presenting cell and a CD4 T cell, are also essential for their activation and optimal function. 

Actin and membrane remodelling are required for many of these important dynamic 

processes. Breast cancer-associated protein 1 (BRAP-1) (also known as Bridging integrator-2 

(Bin2)) is an N-BAR domain containing protein that is highly expressed in leucocytes. This family 

of proteins play an important role in membrane curvature and remodelling1. 

We recently showed that BRAP-1 is associated 

with actin rich structures on the plasma 

membrane, including podosomes and the 

leading edge of migrating cells, and is 

enriched at the immune synapse in B cells 

(figure 1, 2).  SiRNA knockdown of 

endogenous protein led to decreased cell 

migration, increased phagocytosis and 

reduced podosome density in myeloid cell 

lines. In contrast, overexpression of BRAP-1 led 

to decreased phagocytosis and increased 

podosome density and dynamics2.   
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Further studies will be required to understand the role of this protein in determining the dynamic 

behaviour of leucocytes in vivo under both physiological and pathological conditions. 

 

Proposed project:  

A BRAP-1 knockout mouse is currently being generated (in conjunction with the Sanger 

International Knockout Mouse Consortium). The student will characterise the phenotype of this 

novel knockout mouse, and use it to answer a number of specific questions about the role of 

BRAP-1 in leucocyte migration and activation in vivo. Studies will focus on: 

1. Basic immunophenotyping of the BRAP-1 knockout (characterisation of primary and 

secondary lymphoid organs by flow cytometry and immunohistochemistry and confocal 

microscopy). 

2. Characterisation of the immune response to T-dependent and T-independent antigens in 

BRAP-1 knockout mice (antibody titres by ELISA, B cell lineage changes by FACS). 

3. Investigation of the effect of BRAP-1 deficiency on B cell interaction with CD4 T cells during 

an immune response. 2 photon, in vivo imaging will be used to visualise lymph nodes 

following transfer of fluorescently labelled cells. 

4. Investigation of the role of BRAP-1 in defence against bacterial infection, in vivo. Mice will be 

infected with Strep pneumoniae and responses determined. In vivo, 2 photon imaging of 

neutrophil migration in response to dermal TLR-ligand and bacterial innoculation will be 

performed. Further mechanistic studies, including in vitro phagocytosis assays will also be 

required. 
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