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FIG. 12. Model for the arrangement of FliN tetramers in the C
ring. The orientation shown for the FliN tetramers is suggested by en
face electron micrographs of the C ring that showed a ⬃34-fold subunit
structure and ⬃4-nm subunit spacing (69, 79).

FIG. 10. Comparison of FliN and HrcQBC structures in the region of
the hydrophobic patch. (A) Ribbon diagram showing the FliN dimer
(gold) superimposed on half of the HrcQBC tetramer (green). The view is
along the twofold dimer axis, looking onto the hydrophobic patch. The
largest differences between FliN and HrcQBC occur in the loops connecting ␤2 and ␤3 (residues 107 to 114 of FliN), which in FliN frame the
hydrophobic patch. (B) The hydrophobic patch is larger in FliN than in
HrcQBC. The modeled FliN tetramer and the crystal structure of the
HrcQBC tetramer are shown, and the hydrophobic residues of the patch
are yellow or orange. The view is along the twofold axis of the tetramer (as
in Fig. 9A). Orange indicates a valine residue (Val130 in T. maritima,
corresponding to Val113 in E. coli) that was mutated to aspartic acid to
test the functional importance of the patch.

hydrophobic patch mutants should reveal whether they are
defective in flagellar export or in other steps of assembly.
Hydrophobic surface features that look similar are found on
some small heat shock proteins that function as chaperones
(34, 74), and one possibility is that FliN functions as a cochaperone for flagellar export by providing docking sites for chaperone-cargo complexes. The large structural differences between FliN and HrcQBC in the region of the hydrophobic
patch (Fig. 10) are consistent with such an export function,
because the virulence factor export apparatus acts on a different set of substrates and utilizes different chaperones (15).
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