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For the kinetic studies, uptake rates were determined at 1 minute except metformin 

which was determined at 5 minutes.  OCT3-Ref., OCT3-reference; *p <0.05 versus the 

reference. Values represent the mean ± SD calculated from 3 separate experiments 

and experiment was performed in triplicate. A, Kinetic parameters of MPP+ and 

monoamines by reference OCT3 and its nonsynonymous variants. The unit of Vmax, 

pmol/mg protein/min; the unit of Km, nM; B, Kinetic parameters of metformin of OCT3 

and its variants.

Table 1S. Comparison of kinetic parameters of metformin among OCT1-3;

   Kinetic parameter OCT1 OCT2 OCT3

Vmax(nmol/mg protein/min) 3.96 ± 0.44 10.11 ± 0.72 4.72 ± 0.54

Km(mM) 1.18 ± 0.18 0.81 ± 0.32 1.09 ± 0.21

Ratio (Vmax/Km) 3.36 11.97 4.33

Kinetic parameter OCT3-Ref. T44M A116S L186F V388M T400I V423F

Vmax (nmol/mg protein/min) 4.72 ± 0.54 6.43 ± 0.39 * 4.36 ± 0.37 4.56 ± 0.73 4.94 ± 0.47 3.36 ± 0.54 3.52 ± 0.53

Km(mM) 1.09 ± 0.21 1.15 ± 0.43 1.02 ± 0.23 1.04 ± 0.15 1.13 ± 0.36 3.81 ± 0.42* 2.95 ± 0.21*
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visualized by fluorescent microscopy. The nucleus is stained with DAPI (blue). The 

plasma membrane was stained using AlexaFluor 594-labeled wheat germ agglutinin 

(red) for co-localization staining. GFP-OCT3 protein is shown in green. B. Western 

blotting assay of GFP-Mock, GFP-tagged OCT3-reference and 4 variants above. Mouse 

monoclonal anti- Na+/K+ ATPase served as loading control. The GFP-OCT3 position is 

around 100 kD  shifted from the 60 kD position of OCT3 itself. The bar chart represents 

the intensity of each band normalized to the Na+/K+ ATPase band relative to the GFP-

OCT3-reference based on 3 independent assays. 

Figure 6.  Structural analysis of OCT3 genetic variants, T400 and V423F. A. 

Multiple sequence alignments of OCT3 in various species and with its orthologs, human 

OCT1 and OCT2.  The proteins in each species are known as OCT3 or predicted 

organic cation transporters. T400 and V423F are highlighted in the frame. The color 

scheme in the protein sequence is based on the amino acid residues and the score 

under the yellow bar indicates their conservation rate at their position with conserved 

residues labeled as *. B. Chemical structures of endogenous monoamine substrates of 

OCT3 are illustrated here. The common shared moiety, ethylamine is shown as blue 

and the unique hydroxyl group in the ethylamine of norepinephrine and epinephrine is 

colored as yellow. The catecholamine specific hydroxyl group in the phenyl ring is 

indicated as red.  

Figure S1. TaqMan quantitative PCR analysis of OCT3 mRNA expression level in 44 

different human tissues listed in the figure. The highest expression of OCT3 mRNA was 

in the prostate.  For each tissue, OCT3 mRNA expression is normalized to prostate 

expression level (100%). 
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Figure S2. A.The uptake of metformin versus time in the HEK293 cells expressing 

OCT3-reference. B, Metformin kinetics in HEK293 cells expressing reference OCT1, 2 

and 3. Michaelis-Menten parameters were calculated and are shown in Table 3A.

Figure S3. Structural models of OCT3 based on both glycerol-3-phosphate (PDB 

identifier 1PW4) and lactose permease (LacY, PDB identifier 2CFQ) structures. Intra-

cellular and side views of cartoon representation of two different OCT3 models were 

shown: (A) and (B) show the model based on the glycerol-3-phosphate transporter 

structure, downloaded from MODBASE. (C) and (D) show the OCT3 model based on 

the lactose permease (LacY) structure (29), relying on MODELLER and a 

comprehensive alignment of the OCTs and LacY (30). T400 and V423 are illustrated by

red spheres.
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