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Supporting Information (Boswell-Casteel, et al.) 

 

Figure S1: Time-dependent uptake into Native and mutant ScENT1 proteoliposomes. Shown 

here are representative assays of time-dependent uptake of (a) [3H]-uridine, (b) [3H]-cytidine, and 

(c) [3H]-UTP using 100 nm and 2000 nm substrate concentrations. Uptake was determined at 10, 

20, 50, and 60 minutes. A linear fit to each data set was obtained using a nonlinear regression 

model with R2 values listed in the figure legends (0,0 was not included in the fitting). 100 nM 

L390A (green), 2000 nM L390A (orange), 100 nM Native (WT, blue), 2000 nM Native (WT, 

magenta), 100 nM F249I (cyan), and 2000 nM F249I (red).  

 

Figure S2: Multiple sequence alignment with ScENT1 and other ENTs.  ScENT1 was aligned 

with other human ENTs 1-3 (hENT) and the Leishmania donovani (LdNT1.1) using the 

PROMALS3D webserver.(31, 32)  Strictly conserved residues are denoted in red and bolded, similar 

residues as determined by PROMALS3D are depicted in blue, the location of the ScENT1 TMDs 

are denoted by a string of T’s, and mutated residues discussed in this article are boxed in.  

 

Figure S3: Electrostatic surface potentials of substrates relevant to C(2`) modifications.  

Electrostatic surface potentials were calculated using Gaussian 09 and mapped onto the noted 

substrates. Electrostatic surface potentials were normalized and ranged from - 0.09979 to 0.113 

with lower potential values being represented by the cooler end of the spectrum (blue) and higher 

potential values are shown with warmer colors (red).   
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Figure S4: Membrane integrity is maintained over a broad range of ethanol concentrations.  

Membrane integrity of CF loaded PLs (a) and empty liposomes (b) were tested by adding 

increasing concentrations of ethanol and collecting emission spectra to check for an increase in 

fluorescence signal that would signify permeabilization of the artificial membrane and release of 

CF.  Ethanol concentrations ranged from 0 mM (green trace) to 4.074 M (red trace).  The 517 nm 

(blue line) and 525 nm (red line) wavelengths are marked for a visual reference.  

 

Figure S5: Effects of residual alcohols on radiolabeled substrate uptake.  Substrates have been 

classified based on containing a pyrimidine or purine nucleobase and data represents the mean 

substrate uptake (pmol substrate / mg of ScENT1) as described for Figures 1 and 6, each substrate 

was tested at 100 nM final concentration in the assay sample mixture prepared in the absence of 

any residual alcohols.  PLs were incubated with radiolabeled substrate for 3.5 hours followed by 

vacuum filtration onto membranes.  Error represents the S.E.M.  Statistical significance was 

determined by comparing mean substrate uptake of the (+ OH) preps to the (- OH) preps for Native 

(a), F249I (b), and L390A (c) using multiple unpaired t-test not corrected for multiple comparisons, 

consistent standard deviation was not assumed, and alpha was equal to 5.000%.  Statistically 

significant changes are denoted in red (decrease) or green (increase).  .  ns, not significant; *, p < 

0.05; **, p < 0.01; ***, p < 0.001; ****, p < 0.0001. 

 

Figure S6: Comparison of radiolabeled substrate uptake between Native ScENT1 and 

mutants in the absence of alcohol.  Substrates have been classified based on containing a 

pyrimidine or purine nucleobase and data represents the mean substrate uptake (pmol substrate / 

mg of ScENT1) from no less than N=3 independent observations for each substrate tested at 100 
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nM final concentration in the assay sample mixture prepared in the absence of any residual 

alcohols.  PLs were incubated with radiolabeled substrate for 3.5 hours followed by vacuum 

filtration onto membranes.  Error bars represent the S.E.M.  Statistical significance of the L390A 

and F249I PLs was determined by comparing the mean substrate uptake for each individual 

substrate to the mean substrate uptake of the respected Native PLs using two-way analysis of 

variance and Dunnett’s multiple comparison test.  Statistically significant changes are denoted in 

red (decrease) or green (increase) relative to Native ScENT1. Negative control PLs and substrate 

specific activity are included in the pmol substrate / mg ScENT1 calculation for each sample.  ns, 

not significant; *, p < 0.05; **, p < 0.01; ***, p < 0.001; ****, p < 0.0001. 

 

Table S1: Mulliken charges on the C(2’) carbon atom of tested substrates containing C(2’) 

modifications.  Mulliken charges were calculated using Gaussian 09 at the MP2/6-31g** theory 

level following a tight geometric at the same level of theory.  Charges were calculated in vacuo 

and fully solvated with water, and represent only the C(2’) carbon of the ribose ring.  
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Figure S1 (Boswell-Casteel, et al.) 
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Figure S2 (Boswell-Casteel, et al.) 
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Figure S3 (Boswell-Casteel, et al.) 

 

  



 

7 

Figure S4 (Boswell-Casteel, et al.) 
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Figure S5 (Boswell-Casteel, et al.) 
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Figure S6 (Boswell-Casteel, et al. ) 
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Table S1 (Boswell-Casteel, et al.) 

 

 


