












 
Figure 4. K! - and glutamate-mediated “zipping” of HP2. (A, C, E) Superimposed transport 
domain structures iOFS-K+ and iOFS-Apo (A), iOFS*-Glu and iOFS-Na+ (C), and iOFS-K+ and 
iOFS*-Glu (E). HP2 is colored light blue in iOFS-K+, dark green in iOFS-Apo, dark blue in iOFS*-
Glu, and pink in iOFS-Na+. The protomers are superimposed on the cytoplasmic halves of the 
transport domain (residues 314-372 and 442-465). The scaffold domains are shown for one 
protomer for clarity and colored tan. Dark green, pink, and blue arrows indicate HP2 movements 
from iOFS-K+ to iOFS-Apo, iOFS*-Glu to iOFS-Na+, and iOFS-K+ to iOFS*-Glu; the K+ and Na+ 
ions are shown as orange and purple spheres. (B, D) The NMD and YE/DDR motifs in iOFS-Apo 
(B, top), iOFS-K+ (B, bottom), iOFS-Na+ (D, top), and iOFS*-Glu (D, bottom). The motifs are 
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labeled in red and are in apo (-A), bound (-B), or intermediate (-inter) conformations. Dotted 
triangles connect M367, E374, and the edge of the TM7b helix. Changes in the triangle reflect 
rotation and tilt changes of the TM7b observed upon transition from apo to the bound conformation 
of the NMD motif. (F) Extracellular view of iOFS-K+ and iOFS*-Glu superposition. Movements 
of E374, G415, and R447 are shown as dotted arrows. 
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Figure 5. HP2 opening and the NMD and YE/DDR motifs structures in OFS. (a) 
Superposition of the transport domains of iOFS*-Glu (dark blue), iOFS-Na+ (pink), OFS-Na+ 
(orange), OFS-ApoK (light blue), aligned on the cytoplasmic half of the transport domain (residues 
314-372 and 442-465). The transport domain of iOFS*-Glu, except HP2, is shown as a gray surface. 
HP2 is shown in cartoon representation. TM3-4 loop and a section of TM4 are also shown for the 
OFS structures. (b,c) The NMD and YE/DDR motifs in OFS-Na+ and OFS-ApoK. The labeling 
scheme is as in Figure 4. (d) Comparison of the Na3 (left) and Na1 sites (right) in OFS-Na+ 

(orange), OFS-ApoK (light blue), and OFS-ApoNMDG (red). Orange dashed lines represent the 
interactions between Na+ ions and the coordinating atoms. 
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Figure 6: Molecular mechanism of EAAT3. Only TM1 (wheat), HP1 (dark blue), HP2 (red), 
and TMs 7 and 8 (light green) of a single EAAT3 protomer are shown for clarity. The substrate 
glutamate (orange), M367 in the NMD motif, E374, and R447 in the YE/DDR motif (dark green) 
are shown as ball and stick model. The K+ and Na+ ions are shown as orange and purple spheres, 
respectively. Blue “H” marks the proton bound to E374. The dashed lines indicate the approximate 
position of the lipid bilayer. The high-energy unresolved states are marked in gray. The 
conformational changes that are unlikely to happen are marked with red STOP sign.  
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