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Glial cell line-derived neurotropic factor, GDNF, is a neuroprotective
cytokine with therapeutic potential in Parkinson's disease. In mice,
homozygous knock out of the genes encoding GDNF, its specific receptor
GFR-alpha1, or its signal receptor c-Ret, show selective developmental
defects, most strikingly an absence of kidneys. Intriguingly, homozygous
disruption of the gene encoding heparan sulphate 2-0-sulphotransferase
causes a similar phenotype, implying that 2-O-sulphate rich heparan
sulphate plays an essential role in the developmental activity of GDNF. In
support of this we previously showed that rhGDNF binds strongly to
heparin, but not selectively to 2-O-desulphated heparin. More recently
we have found that neurturin and artemin, which are closely related to
GDNF, also bind to heparin, in fact with slightly higher affinities than
GDNF. However with these two cytokines there is not the same critical
role of 2-O-sulphates in heparin binding. We have expressed a soluble
Flag-tagged construct of the GFR-alpha1 extracellular domain and
shown that it does not bind to heparin. This construct will be used to
study the effect of heparin on GDNF-GFR-alpha1 binding. We are also
producing recombinant mutants of GDNF with selected substitutions and
deletions in order to locate its heparin binding site and determine
whether or not this is distinct from the GFR-a1 binding site.



