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Appendix Figure S1: Effects of cholesterol depletion on transport properties of wt NKCC1 and 

F487A/F488A/Y468A/F454A mutant. A) Relative rate of Tl+ transport in GripTite HEK293 MSR 

cells expressing wt NKCC1 treated with various concentrations of MβCD for 30 min at 37˚C followed 

by 1 h at RT. Data are means ± S.E.M. (n=12). Significance is assessed by One-way ANOVA followed 

by Dunnet’s multiple comparisons test (*P<0.05). B) Viability of GripTite HEK293 MSR cells after 

treatment with MβCD for 30 min at 37˚C followed by 1 h at RT. Viability is measured as the ability of 

the cells to reduce the non-fluorescent resazurin to the highly fluorescent resorufin. Data are means ± 

S.E.M. (n=18). Significance is assessed by One-way ANOVA followed by Dunnet’s multiple 

comparisons test. C) Relative rate of Tl+ transport in non-transfected (non-transf.) GripTite HEK293 

MSR cells, or cells expressing wt, or F487A/F488A/Y468A/F454A NKCC1 treated with 5mM MβCD 

for 30 min at 37˚C followed by 1 h at RT. Data are means ± S.E.M. (n=12). Significance between each 

group is assessed by One-way ANOVA followed by Dunnet’s multiple comparisons test (*P<0.05). D) 

Representative immunoblots of wt NKCC1 in membrane fractions (upper blot) and total lysates (lower 

blot) from GripTite HEK293 MSR cells transfected with wt NKCC1 and treated with 2.5 mM or 5 mM 

MβCD for 30 min at 37˚C followed by 1 h at RT. E) Semi-quantitative assessment of the membrane 

abundance of wt NKCC1 expressed in GripTite HEK293 MSR cells treated with 2.5mM and 5mM 

MβCD for 30 min at 37˚C followed by 1 h at RT normalized to total NKCC1. The membrane abundance 

is quantified by densitometry of Western blot with 6 replicas. Data are means ± S.E.M.  
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Appendix Figure S2: Comparison of the hNKCC1 structure with previously published SLC12 

structures. A) Schematic representation of the NKCC1 structure (LeuT fold). Scaffold helices are 

presented in wheat, bundle helices in cyan and the remaining helices presented in grey. B) Comparison 

of protomer A of the determined hNKCC1 structure (purple) with other published NKCC1 structures 

(PDB codes: 6NPH, 6PZT; presented in grey) or C) with published KCC structures (PBD codes: 6KKR, 

6M1Y, 6UKN, 7D14; presented in grey); D) Comparison of the determined hNKCC1dimer (cyan) with 

the KCC2 dimer (PDB code 6M23; grey). E) Density for potential cholesterol binding site 1, 2, 3 and 

4 in the published KCC3 structure (PDB entry: 6M22). 
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Appendix Figure S3: Na2 binding site in sodium-dependent and sodium (A-C) and sodium-

independent (D-E) APC transporters. A) NSS family: MhsT (occluded inward-facing, PDB code: 

4US3), B) SSS family: vSGLT (inward-open, PDB code: 3DH4) C) NCS1 family: Mhp1 (occluded 

ligand bound, PDB code: 4D1A), D) BCCT family: CaiT (inward-facing, PDB code: 2WSW), E) APC 

family: ApcT (inward-open, PDB code: 3GI9), F) LAT family: BasC (inward-open, PDB code: 6F2W). 
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Appendix Figure S4: Substrate binding of SLC12 and SLC6 transporters. Similar substrate 

binding in the interface between the scaffold (wheat) and bundle domain (cyan) of A) NKCC1 

belonging to the SLC12 family and B) MhsT belonging to the SLC6 family (PDB code: 4US3). The 

potassium ion is presented as a magenta sphere, the sodium ions are presented as purple spheres, the 

chloride ions are presented as green spheres and the tryptophan substrate of MhsT is presented as brown 

spheres. 

 

 

 

 

 

 

 

 



 6 

 
 

 

 
Appendix Figure S5: Lack of a sodium binding site in KCC transporters. A) Superposition of TM1 

and TM8 in NKCC1 and KCC1, B) Comparison of Na2 binding site and the part below the Na2 binding 

site of NKCC1 and KCC1, C) Sequence alignment of the Na2 binding site and the fragment below the 

Na2 binding site of the CCC transporters. The G-A substitution of KCC1-4 on TM8 responsible for 

abolishment of sodium binding is highlighted as well as the two Q residues on TM1 and TM8 that are 

a part of the hydrogen binding network holding TM1-TM8 together. 
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Appendix Table S1: Cryo-EM data collection, refinement and validation.  

 


