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Research project:

Ubiquitin (Ub) is a highly conserved 76-residue protein that can be covalently attached to substrate
proteins to regulate a wide variety of biological processes. The terminal carboxylate of Ub is typically attached
to the side-chain amino group of substrate lysine residues. Ub itself can be linked to another Ub through its own
lysine and N-terminal methionine residues to form Ub chains. Ub has seven lysine residues (K6, K11, K27,
K29, K33, K48 and K63) and one terminal methionine residue (M1). Therefore, eight different types of Ub
chains are produced and transmit different signals to control specific cellular processes. For instance, Ub chains
for a signal of the proteasomal degradation are linked through K48, whereas K63- and M1-linked chains play
important roles in proteasome-independent processes such as receptor down-regulation, inflammatory signaling
and DNA damage response. We have synthesized Ub chains and investigated how Ub-chain signals are
recognized by Ub receptors and deubiquitinating enzymes by X-ray crystallography and structure-based
mutational analyses in vitro and in vivo. This internship program will focus on learning techniques for
enzymatically and semi-synthetically preparing different types of ubiquitin chains and ubiquitinated proteins.
Further, students can try X-ray crystallography, surface plasmon resonance spectroscopy and enzyme assays
using the prepared ubiquitin chains and ubiquitinated proteins. We can accept students in either autumn (from

September to December, 2014) or spring (from February to May, 2015).
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