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Signal transduction is hard to study at molecular level without understanding the formation of
protein—-protein interactions and/or super—molecular—assembly, and their localization in the cell. We
planed to clarify the alternative mechanismbetween ERK1 and ERK2 in the Raf/MEK/ERK signal transductions
with a structural-biology view.

ERK1 localizes as a monomer in nuclear, as a hetero-dimer with MEK1 in cytosol, and as a
super—-molecular—assembly including MEK1 and MP1 around the cel| membrane. Crystal structures of these
states would allow us to understand the 3-step molecular switches controlling the ERK1 localization.

First, the structure of the ERK1 monomer has been analyzed (Biochem. Biophys. Res. Commun. 377 (2008),
1123-1127). Next, we tried to prepare the hetero—-dimer of ERK1 and MEK1. The combination of the inactive
ERK1 and the active MEK1 is likely to be most suitable for the stable complex formation. However, the
hetero—dimer formation was unidentified because our preparation procedure did not render the suitable
phosphorylation state of MEK1. Therefore, we are now constructing the gene system, being able to
control ling the phosphorylation state of MEKI.




