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Fig. S 1. Permeation pathway, gates, and closed and open crystal forms of the 

intracellular G loop gate of a GIRK1 chimera. (A) Cartoon depiction of two 

opposite subunits of the GIRK1 chimera channel, composed of prokaryotic and 

mammalian portions as indicated in B. Putative gates along the potassium permeation 

pathway are highlighted in magenta and labeled on the left.  (B) Overlapping cartoon 

depiction of the two crystallized conformations depicting the G loop gate in the 

constricted or “closed” (yellow) and the dilated or “open” (magenta) conformations.  



 

 

Fig. S 2. Comparison of our best-scoring computational model with an NMR model of 

the footprint of Gβγβγβγβγ on GIRK1 residues. The cartoon depicts the cytosolic domains of the 

channel and only two adjacent channel subunits are shown for clarity. Cyan spheres highlight 

the channel residues implicated in the Gβγ binding site (5Å cutoff) by our model.  Magenta 

highlights depict the GIRK1 residues that interact with Gβγ identified in the NMR study of 

Yokogawa et al. (32). 

  



 

 

Fig. S 3. Gβ- and GIRK1-interacting residues in the best-scoring and largest cluster 

models. Predicted interactions (5Å cutoff) for our best-scoring (left) and largest cluster (right) 

models. No interactions with Gγ are predicted, all listed residues refer to Gβ. Residue numbering 

is according to human GIRK1 protein and bovine, which is identical in amino acid sequence to 

human, Gβ1.     

 



 
 

Fig. S 4 . Critical elements of the open versus closed G loop conformations of the channel 

structure.  (A) Cartoon depiction of two adjacent subunits (magenta and gray) of the "open" G 

loop conformation of the channel structure.  The LM loop residue Leu333 (magenta) and the DE 

loop residue Phe243 (gray) are highlighted as spheres on two adjacent subunits. A cleft is visible 

separating the two residues. (B )  Cartoon depiction of two adjacent subunits (magenta and 

gray) of the "closed" G loop conformation.  The cleft between Leu333 (magenta) and the Phe243 

(gray) is occluded and the residues are close together.  (C) Differential conservation of 

GIRK1(F243).  Phe243 is absolutely conserved in all human GIRK (Kir3.x) isoforms. In IRK 

(Kir 2.x) channels, this position is occupied by a conserved Tyr rather than a Phe residue. (D) 

Differential conservation of GIRK1(L333). Leu333 is fully conserved in all human GIRK 

isoforms, but in IRK channels it is changed to a charged or polar residue. 

  



 

 

Fig. S5. Largest cluster model details.  (A) Surface representations of the channel (left) and Gβγ 
(right) are colored by residue hydrophobicity (44): Yellow is most hydrophobic, blue is least 
hydrophobic. Interface regions found in the largest cluster model are outlined in magenta. (B) Cartoon 
illustration showing overall orientation of Gβγ docked to the channel. Gβ is yellow (ribbon), Gγ is orange 
(ribbon), two adjacent subunits of the homotetrameric channel are highlighted in cyan and magenta 
(cartoons). Interface residues of the channel subunits within 5Å of Gβ are depicted as spheres. (C) Close-
up views depicting cartoon backbone and stick sidechain representations of interface residues (5Å cutoff) 
of the channel (left) and Gβγ (right).  In C, red = acidic, blue = basic, green = polar, white = non-polar.  
(D) Cartoon illustration of predicted functionally important residue interactions. Two adjacent subunits of 
the channel are highlighted in cyan and magenta. Gβ is yellow. Gβ Leu55 is seen inserting in a cleft 
between GIRK1 LM loop residue Leu333 and DE loop residue Phe243 of adjacent channel subunits. GIRK1 
residues Glu334 and Glu335 are also seen near Gβ Leu55 and Lys89. Residue numbers are shaded as gray, 
hydrophobic; blue, positively charged; red, negatively charged.   



 

 

Fig. S 6. Effect of channel mutations on mean currents relative to the G1*.  Current 

amplitudes relative to the control G1*. One way ANOVA with Dunnett’s post hoc test 

demonstrated that none of the mean currents for any of the channel mutants was significantly 

greater than that of G1*. 




