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High-resolution NMR spectroscopy is a powerful technique widely used in many branches of chemistry, biology and
medicine. NMR spectroscopy provides information about the structure and dynamics of small organic molecules, oligo- and
polysaccharides, proteins, DNAs and biomolecular complexes. My research focuses on the application of NMR to
interesting biological problems as well as on the development of new techniques of NMR spectroscopy.

Protein-carbohydrate interactions. The class of carbohydrates we are interested in are glycosaminoglycans (GAGS)
such as heparin, heparan sulfate, dermatan sulfate and chondroitin sulfate. We study their conformation using scalar and
residual dipolar coupling constants and their interaction with proteins such as growth factors (e.g. hepatocyte growth
factor/scatter factor) defensins (e.g. human p-defensin 2, HBD2) and regulatory proteins of the complement (e.g. factor H).
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Structure determination of glycosaminoglycans. Glycosaminoglycans are complex, heterogeneous polysaccharides
that represent a considerable challenge for NMR structure determination. In collaboration with GlycoMar, an Oban based
biotechnology company, we study the structure of marine GAGs with potential anti-inflammatory applications.

NMR methodology. We are developing new approaches for studies of protein-GAG complexes, conformational analysis of
carbohydrates and NMR methods for analysis of complex mixtures and heterogeneous polysaccharides such as GAGs.
Our NMR facility is superbly equipped; we have two cryoprobes operating at 600 and 800 MHz.
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