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Figure 11-23 The structure of a bacterial K* channel. <ATTA> (A) Two transmembrane o helices from only two of the four
identical subunits are shown. From the cytosolic side, the pore opens up into a vestibule in the middle of the membrane.
The vestibule facilitates transport by allowing the K* ions to remain hydrated even though they are halfway across the
membrane. The narrow selectivity filter links the vestibule to the outside of the cell. Carbonyl oxygens line the walls of the
selectivity filter and form transient binding sites for dehydrated K* ions. The positions of the K* ions in the pore were
determined by soaking crystals of the channel protein in a solution containing rubidium ions, which are more electron-
dense but only slightly larger than K* ions; from the differences in the diffraction patterns obtained with K* ions and with
rubidium ions in the channel, the positions of the ions could be calculated. Two K* ions occupy sites in the selectivity filter,
while a third K* ion is located in the center of the vestibule, where it is stabilized by electrical interactions with the more
negatively charged ends of the pore helices. The ends of the four pore helices (only two of which are shown) point
precisely toward the center of the vestibule, thereby guiding K* ions into the selectivity filter. Negatively charged amino
acids (indicated by red minus signs) are concentrated near the channel entrance and exit. (B) Because of the polarity of the
hydrogen bonds (red) that link adjacent turns of an o helix, every o helix has an electric dipole along its axis, with a more
negatively charged C-terminal end (67) and a more positively charged N-terminal end (8*). (A, adapted from D.A. Doyle et
al., Science 280:69-77, 1998. With permission from AAAS.)




