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M1 M2 M3 M4
1R5 1N21 1F76 1W84
1A22 1A22 1D79 1Y88
1G24 1G26 1W84 1Y91
1G26 1R30 1R85 6F319
1N27 1G37 1Y88 10D475
1L29 il1H74 3V145
1R30 il1T76 3V152
2A65 il1T77 6F319
2G73 3Y108 6G326
2G75 6F253 6V327
3Y108 6T254 el4D380
el3G221 6S256 el4D384
el3D225 6Y268 el4G385
6F253 el4K316 8G425
6T254 8D369 8E436
6S256 10D404 10D475
6S267 10G408
7E290
7L293
7I297
7S298
7A301
7F305
el4F331
8S355
8D369
10D404

Table 1: Residues interacting with the substrate observed during the simulated permeation using the MCTI method
are identified by their transmembrane (TM) helix, amino acid and residue number. That is, 1F76 indicates TM 1
phenylalanine 76. Setups are abbreviated by: M1, LeuTAa:Leu (Vacuum); M2, LeuTAa:Leu (Water Sphere); M3,
DAT:DA (Vacuum); M4, DAT:COC (Vacuum).
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(A) (B) (C)

(D) (E) (F)

(G) (H)

Figure 1: LEUT:LEU (in vacuum) stop over sites. 2D Interaction Plots generated using MOE 2009.10.
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(A) (B) (C)

(D) (E) (F)

(G) (H)

Figure 2: LEUT:LEU (in a water sphere) stop over sites. 2D Interaction Plots generated using MOE 2009.10.
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(A) (B) (C)

(D) (E) (F)

(G) (H)

Figure 3: DAT:DA (in vacuum) stop over sites. 2D Interaction Plots generated using MOE 2009.10.
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(A) (B) (C)

(D) (E)

Figure 4: DAT:COC (in vacuum) stop over sites. 2D Interaction Plots generated using MOE 2009.10.
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Figure 5: MCTI stop-over sites identified for leucine in LeuT, vacuum environment. Stop-over sites are labeled A-H,
represented by a surface representation of the substrate at that particular site, with a 3.5 Å probe radius. The insets
show a close up view of each site. The substrate, leucine is presented in a ball and stick representation, with the
surface representation changed to transparent for clarity. (In some insets, nearby pockets are changed to transparent
for added clarity and to highlight proximity and overlaps of the stop-over sites.) Key residues at each site are identified
and labeled, drawn in a stick model. Note, site “E” is the primary (S1) substrate pocket while site “C” represents the
secondary (S2) pocket of LeuT.
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Figure 6: MCTI stop-over sites identified for dopamine in DAT, vacuum environment. Stop-over sites are labeled A-H,
represented by a surface representation of the substrate at that particular site, with a 3.5 Å probe radius. The insets
show a close up view of each site. The substrate, dopamine is presented in a ball and stick representation, with the
surface representation changed to transparent for clarity. (In some insets, nearby pockets are changed to transparent
for added clarity and to highlight proximity and overlaps of the stop-over sites.) Key residues at each site are identified
and labeled, drawn in a stick model. Note that site “E” is the primary (S1) substrate pocket while site “D” represents the
secondary (S2) pocket in DAT.
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Figure 7: MCTI stop-over sites identified for cocaine in DAT, vacuum environment. Stop-over sites are labeled A-H,
represented by a surface representation of the substrate at that particular site, with a 3.5 Å probe radius. The insets
show a close up view of each site. The substrate, cocaine is presented in a ball and stick representation, with the
surface representation changed to transparent for clarity. (In some insets, nearby pockets are changed to transparent
for added clarity and to highlight proximity and overlaps of the stop-over sites.) Key residues at each site are identified
and labeled, drawn in a stick model. Note that site “E” is the primary (S1) substrate pocket while site “D” represents the
secondary (S2) pocket in DAT.
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