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High-resolution NMR spectroscopy is a powerful and rapidly developing technique which is widely used in many branches
of chemistry, biology and medicine. Using NMR spectroscopy we can obtain information about the structure and dynamics
of small organic molecules, oligo- and polysaccharides, proteins, DNAs and biomolecular complexes. Our research deals
with the application of NMR to interesting biological problems as well as with the development of new techniques for
biomolecular NMR spectroscopy.

Our applied research is focusing on studies of protein-carbohydrate interactions. The carbohydrates we are interested in
are glycosaminoglycans (GAGs) — a large family of anionic polymers. The GAG-protein interactions have many biological
functions. We are studying GAG complexes of two proteins, hepatocyte growth factor/scatter factor (HGF/SF) and factor H.
Besides NMR we use ITC, Biacore and are working towards using FRET and EPR.

HGF/SF is a plasminogen-related multifunctional growth factor that primarily controls migration, proliferation and
morphogenesis of epithelial/endothelial cells. There is now extensive evidence of HGF/SF involvement in the growth,
invasiveness and metastasis of both carcinomas and sarcomas. HGF/SF forms a ternary complex with its Met2 receptor
and GAGs and all three components are required for signalling. Disruption of the activation of Met2 by HGF/SF through the
action of GAG-mimetics is thus a good potential target for anti-cancer therapy. As the first step, we are characterizing
HGF/SF-GAG complexes.

Factor H is a crucial regulator of the alternative pathway of complement. It is through binding to negatively charged
carbohydrates that fH discriminates between self and non-self cell-surfaces, and thus protects host-tissue from damage. A
failure to bind leads to an autoimmune attack and severe diseases such as hemolytic uremic syndrome (HUS) and age-
related macular degeneration (AMD). By studying factor H-GAG complexes we are investigating the mechanisms of these
diseases at a molecular level.

In the area of NMR methodology we are developing new approaches for studies of protein-GAG complexes involving
paramagnetic tagging. We are also developing NMR experiments for the conformational analysis of carbohydrates in
particular measurement of residual dipolar coupling constants and long-range 13C-13C coupling constants. Our NMR
facility is superbly equipped; we have two cryoprobes at 600 and 800 MHz instruments.
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