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Figure S1. A schematic representation of UCP2 protein in the inner mitochondrial membrane. Six transmembrane 

alpha-helices are indicated in mint; water is shown in blue color. N- and C-termini are directed towards 

intermembrane (cytosolic) side.    
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Figure S2. Time propagation of the secondary structure for simulation of (a) UCP2NMR and (b) UCP2h structures. 
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Figure S3. Analysis of the EG motif in: a) UCP2NMR, (b) UCP2h  and (c) ANT structures during simulation time. 
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Figure S4. Time evolution of z-averaged water number density during 2 μs simulations for  (a) UCP2NMR and (b) UCP2h 

structures. 
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Figure S5. Alignment of the primary sequences of UCP1, UCP2, and UCP3 proteins from organism Mus musculus 

(mouse). Three conserved arginine residues in the protein cavity, which are relevant for ATP binding in physiological 

conditions, are shown in red boxes.  
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Figure S6. The number of contacts between phosphorous atoms P, P and P and center of mass of R88, R185 and 

R279 residues, respectively, vs. the distance between the groups for UCP2h structure after 2s (a), UCP2NMR 

structure after 20 ns (b) and UCP2NMR structure after 2 s (c). 
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Figure S7. Effect of UCP2-R60S mutant on AA mediated activation in inhibition by ATP. Total membrane specific 

conductance of UCP2-WT (A) and UCP2-R60S (B) in the absence of AA (left bars), in the presence of AA (middle 

bars) and the presence of AA and 2 mM ATP (right bars). In all measurements, buffer contained 50 mM Na2SO4,10 

mM MES, 10 mM Tris and 0.6 mM EGTA at pH = 7.34 and T = 306 K. Lipid membrane was made of 45:45:10 mol% 

DOPC:DOPE:CL and 15 mol% AA where indicated. Lipid and protein concentrations were 1.5 mg/mL and 4 µg per 

mg of lipid. Data are the mean ± SD of three independent experiments.  
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Figure S8. Side view of a) UCP2NMR and b) UCP2h structures, with Cα atoms used to define cylindrical region necessary 

for permeability calculations colored orange (top ring) and lime (bottom ring). See the manuscript for further details. 
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Figure S9. Mean square displacements (MSDs) of collective variable n for three UCP2NMR and homologically modeled 

UCP2 structure (UCP2h). A line with the best-fit slope obtained taking into account region from 10 to 30 ps was 

superimposed on each MSD curve (black dotted line). The collective diffusion coefficient of water inside the protein, 

Dn, can be obtained by scaling the slope of the best-fit line by a factor of 0.5 (see manuscript for details). Errors in 

the calculated Dn values were evaluated by dividing the MSD between 10 to 30 ps into four non-overlapping regions 

and by recalculating Dn for the obtained subregions. The largest difference from the four obtained subregion Dn 

values from the Dn value of the entire region is then the error in the obtained Dn. 
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Figure S10. Representative silverstaining of murine UCP2WT and UCP2R60S. For quality control 350 or 750 ng of 

proteoliposomes were loaded onto a 15% acrylamide gel and SDS-PAGE was performed. Subsequently, proteins 

were visualized by silver staining. Precision Plus Protein T Dual Color Standard (Bio-Rad) was loaded as a molecular 

weight marker. 
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Table S1. Number of water molecules passing through the membrane for UCP2h, UCP2NMR and ANT, where the 
first 10 ns (0 ns – 10 ns) and 10 ns after 1 μs (1000 ns -1010 ns) of their respective 2 μs free MD simulations 
were analyzed. Water molecules were added to the “transferred set” only and only if it exchanged the water 
reservoir by passing through the membrane (matrix side to cytosol side or vice versa) during the analyzed 10 ns 
of its respective simulation. 

t / ns UCP2h UCP2NMR ANT 

0 – 10 0 41 2 
1000 – 1010  0 22 0 


