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Figure S1. Sequence alignment between the four PIIIA binding domains of the varied Nay

subtypes. Loops with low sequence identify as well as the voltage sensing domain (VSD) were

truncated from the sequence alignment. The P loop from the four domains were labelled as PI to

PIV.



Figure S2. The top 10 conformations of PIIIA at the binding site of Nav1.4 from docking in
AutoDock. A) and B) show the top 10 conformations of PIIIA together at the binding site of Nay1.4.
Obviously, the top 10 conformations of PIIIA at the binding site are in varied orientations. C) - K)

show the orientation of the top 10 conformations of PIIIA at the binding site of Nav1.4, respectively.



Figure S3. Binding modes of the top 10 conformations refined using MD. A) - J), Comparison

of the MD refined 10 conformations of PIITA bound with Nayl.4 (in varied colors) with

conformations prior to MD (in gray). MD refinement could result in significant conformation

deviation from that determined using docking.



Figure S4. Surface electrostatic potential of PIIIA and Nay channels. A) shows the structure of

PIIIA and five key residues on its surface; B) shows the electrostatic potential of PIIIA; C)-K),

show the surface electrostatic potential of the pore domain/ or PIITA binding site of Nay subtypes.
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Figure S5. Conformation of the Nay1.4 embedded in membrane in MD simulations. Root mean
square deviation (RMSD) for the backbone of Nayl.4 embedded in membrane in 100 ns non-
restraint MD simulations. A),B) show the backbone RMSD of Navy1.4 in apo and bound with PIITA,

respectively. C,D) show the binding mode of PIIIA to Nav1.4. Residues at the PIIIA were labelled

in italic.



Table S1. Energetic contribution for the side chain of the key residues at the binding site of

Navy subtypes.
Nay 401* 404" 408" 755" 758* 761"  1241" 1532* 1536" 1541°
Nay1.1 -2.07  -6.18 -229 -529 264 -090 -0.58 0.67 -092  -331
Nay1.2 -191  -632 223 -640 -232 -144 -1.05 047 -1.00  -2.28
Nayl1.3 -1.69 452 -190 -650 -180 -1.69 -0.80 -0.89 -0.59 -1.32
Nayl1.4 -2.07 -517 -1.68 -6.72 -334 -120 -1.58 0.14 -1.67  -1.75
Nayl.5 -021 -1.71  -195 -382 -246 -121 -0.51 -027 -0.83 -1.46
Nay1.6 -191  -648 -2.03 -6.19 -242 -143 -095 035 -2.28  -1.97
Nay1.7 -143 561 -099 -590 -235 -051 -0.57 -0.07 -094 -2.71
Nay1.8 -050 -1.12  -1.15 -431 -083 -0.80 -0.77 0.06 -1.90  -2.05
Nay1.9 -0.13  -080 -0.87 -367 -194 -119 -0.10 -098 -0.11 -0.01

2 Side chain energetic contribution was calculated based on binding energy decomposition using

MMGB/SA method.



