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Supplemental Data 

 

Table S1: Potencies of C-1 cocaine analogues and reference DAT inhibitors, assessed by 
competition for intact-cell [3H]CFT binding to WT or mutant hDAT. 

Compound (C-1 Moiety) Whole-Cell hDAT Binding Ki (nM) Ki [WT] / Ki [Mutant] Ratio 

 Wild-type W84L WT/W84L 
(–)-2 (Me) 167 ± 12 48.1 ± 4.7 3.48 
(–)-3 (Et) 216 ± 27 48.0 ± 6.2 4.51 
(–)-6 (Ph) 38.8 ± 6.1 16.5 ± 1.3 2.35 
    
(–)-1 (cocaine, H)a 164 ± 1.2 46.7 ± 4.5 3.50 
7 (benztropine)a 75.3 ± 7.4 190 ± 6.8 0.40 
(±)-8 (modafinil)b 2143 ± 215 3816 ± 266 0.56 
 

Binding assays were performed using intact HEK cells stably transfected with either WT or 
mutant hDAT; values are means ± SEM for 2-6 experiments, each performed in triplicate. 
a,bValues previously reported in Schmitt et al. (2008)a and Schmitt and Reith (2011)b were 
obtained with identical methods and are included here for reference. 
 

 

Supplemental Results and Discussion 

    The novel 1-alkyl substituted cocaine analogues 2, 3, and 6 displayed a higher Ki value at WT 
DAT than at the conformationally biased W84L mutant.  The increase in affinity of the C-1 
analogues for the W84L transporter was similar in magnitude to that of cocaine (indeed, the gain in 
binding affinity seen with cocaine was virtually identical to that of the 1-methyl analogue, compound 
2).  This suggests that the C-1 analogues tested here preferentially interact with the outward-facing 
conformation of the DAT, as does cocaine itself (Loland et al., 2008; Schmitt et al., 2008; Schmitt 
and Reith, 2011).  In contrast, benztropine and modafinil have been shown to preferentially interact 
with a more inward-facing “closed-to-out” conformation (Loland et al., 2008; Schmitt et al., 2008; 
Schmitt and Reith, 2011).  For comparison, Table S1 lists their Ki values for interaction with WT and 
W84L DATs under the same assay conditions employed here.  Benztropine and modafinil showed 
WT over W84L Ki ratios of 0.40 and 0.56, indicating a loss of affinity for the outward-facing W84L 
mutant versus WT DAT.  These mutant affinity shift data are consonant with the docking results in 
the main paper, which suggest a closed vestibular gate with benztropine bound to the DAT at the S1 
site (Fig. 8D).  Such a closed vestibular gate also occurs with modafinil binding (Schmitt and Reith, 
2011).  In contrast, binding of cocaine forces this gate open by disrupting the hydrogen bond 
between the side chains of DAT residues D79 and Y156 (see Fig. 8A)—resulting in an open-to-out 
transporter conformation (Beuming et al., 2008).	
  


