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The lateral ribosomal stalk is responsible for the kingdom-specific binding of
translation factors and activation of GTP hydrolysis during protein synthesis. The
eukaryotic stalk consists of the scaffold PO protein which binds two copies of P1/P2
hetero-dimers to form a PO(P1/P2)2 pentameric P-complex. The structure of the
eukaryotic stalk is currently not known. To provide a better understanding on the
structural organization of eukaryotic stalk, we have determined the solution
structure of the N-terminal dimerization domain (NTD) of P1/P2 hetero-dimer.
Helix-1, 2 and 4 from each of the NTD-P1 and NTD-P2 form the dimeric interface that
buries 2200 A2 of solvent accessible surface area. In contrast to the symmetric P2
homo-dimer, P1/P2 hetero-dimer is asymmetric. Three conserved hydrophobic
residues on the surface of NTD-P1 are replaced by charged residues in NTD-P2.
Moreover, NTD-P1 has an extra turn in helix-1, which forms extensive intermolecular
interactions with helix-1 and 4 of NTD-P2. Truncation of this extra turn of P1
abolished the formation of P1/P2 heterodimer. Systematic truncation studies
suggest that PO contains two spine-helices that each binds one copy of P1/P2
heterodimer. Modeling studies suggest that a large hydrophobic cavity, which can
accommodate the loop between the spine-helices of PO, can be found on NTD-P1
but not on NTD-P2 when the helix-4 adopts an “open” conformation. Based on the
asymmetric properties of NTD-P1/NTD-P2, a structural model of the eukaryotic
P-complex with P2/P1:P1/P2 topology was proposed.





