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Research interests
W

My laboratory is interested in defining the targets of the immune
response in infectious diseases and autoimmunity. We apply
advanced techniques in structural and analytical biochemistry, o
proteomics, cellular immunology, molecular biology and if' g
molecular immunology to understand immunity towards self g _
tissues, viruses and cancers. A7 25 Sl

Techniques we use:

Proteomics:

We use a number of approaches based on mass spectrometry to identify peptides presented to the
immune system

The lab has three dedicated mass spectrometers (and access to the Bio21 Institute’s MS equipment)

e Two QgTOF instruments used for peptide identification and post-translational modification analysis
e One Q-TRAP mass spectrometer used for targeted protein and peptide identification and
quantitation
We use other tools of proteomics to investigate antigen expression and protein expression in disease
e 2D gel electrophoresis
e Shotgun LC-MS/MS
e Protein-protein interaction analysis:
0 Native complex isolation and characterization by
mass spectrometry
0 Surface plasmon resonance
Cell biology and immunology
e  Mammalian cell culture (from ml to L)
e Tcell culture, cloning and analysis
e Proliferation and cytotoxicity assays, T cell receptor
sequencing and analysis
e Animal models of disease
e Viral infection and host-virus interactions (influenza,
Dengue virus, HIV, MHV)
Structural biology and recombinant protein technology
We use X-ray crystallography and NMR to study proteins of interest:

o Tcell receptors

e  MHC-peptide complexes
e Enzymes

e Toxins
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Projects:

Insulin misfolding and Type 1 diabetes

Insulin is the primary target of autoreactive T cells in patients with type 1 diabetes. We are investigating
whether pancreatic beta cell stress and insulin misfolding contribute to the development of the disease.

New drug targets for influenza

We are undertaking proteomic dissection of host-pathogen interactions in influenza and dengue virus
infection to identify new drug targets in these dangerous human pathogens.

HLA and autoimmunity

Our laboratory is renowned internationally for our work towards defining the immunopeptidome, ie the
array of peptides presented to the immune system on the surface of antigen presenting cells. Using this
holistic approach we are redefining the link between autoimmunity and HLA haplotypes. This work has
relevance to several autoimmune diseases including diabetes, arthritis and multiple sclerosis, and
implications for tumor immunity.

Assembly of MHC class | molecules in the endoplasmic reticulum

MHC class | assembly involves a number of intracellular chaperones to ensure optimal peptide selection
and determine the ensuing immune response towards foreign and self antigens. The aims are to (i) examine
how polymorphism influences the assembly and peptide repertoire of MHC class | and class Il molecules, (ii)
investigate the role of chaperones and peptidases in the selection of peptide determinants, (iii) identify
other components of the class | loading pathway using functional proteomics and (iv) study viral evasion
molecules that subvert antigen presentation.
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