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Many proteins, such as a-synuclein, huntingtin and ataxin-3, have been identified associated with neurodegenerative diseases. Aberrant interactions of these novel proteins with cellular proteins may play important roles in the disease pathogenesis. By use of NMR and other biochemical techniques, we have studied interactions of huntingtin (Htt) proline-rich region (PRR) with SH3GL3-SH3 domain and HYPA-WW1-2 domain pair, a-synuclein with synphilin-1, and ataxin-3 UIM domain with ubiquitin. Htt PRR binds with SH3 through its entire chain of three portions, and the binding sites on SH3 domain include the specificity pocket and its opposite concave surface besides the canonical PxxP-binding site. Htt PRR can also specifically bind to WW1-2 through its N-terminal portion preferential to WW1 domain and C-terminal to WW2. These studies provide structural insights into the specific interactions between amyloidogenic proteins and their binding partners, which may have implications for understanding of the related disease pathology.
Ubiquitin (and ubiquitin-like) pathways are implicated in neurodegeneration. We firstly elucidated the solution structure and backbone dynamics of the ubiquitin-like (UbL) domain of human DC-UbP from dendritic cells. One distinct feature of the domain structure is its highly positively charged surface that is different from the corresponding surfaces of well-known ubiquitin, NEDD8 and SUMO-1. We also solved the solution structure of the ubiquitin-associated (UBA) domain of human BMSC-UbP. The interaction between UBA and ubiquitin was characterized by NMR chemical-shift mapping and computer docking, and further confirmed by mutagenesis. These studies suggest that the UbL domain of DC-UbP may have their own specific interaction partners with other cellular functions related to the ubiquitin pathway, and the UBA domain of BMSC-UbP may mediate its cellular function involved in the ubiquitin pathway.
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