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Figure S1. Subunits (a) a, (b) B, (c) v sequences of ENaC protein (PDB ID: 6BQN) retrieved from
RCSB Protein Data Bank (PDB). Each subunit has missing residues in the middle of sequence
which is indicated by the empty DSSP sign at the secondary structure.
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Figure S2. Results of modeling of ENaC protein with subunits A, B and C (PDB ID: 6BQN) using
Modeller 9.20 program



Figure S3. Evaluation of ENaC protein model subunits A, B and C using the PROCHECK program (A)
before loop optimization, (B) after loop optimization.
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Figure S4. Three-dimensional structure of ENaC after re-modelling using Modeller 9.20
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Table S1. Unfavorable interactions in the iDE-ENaC complex obtained from molecular docking

iDE ENaC .
No. - - - Interaction
Atom Type  Nucleotide Subunit  Residue  Atom Type

1 NE C69 o ARG386 05' Unfavorable Bump

2 0OD2 c67 a ASP393 OP1 Unfavorable Negative-Negative
3 O G56 B THR280 N2 Unfavorable Bump

4 O G56 B THR280 H22 Unfavorable Bump

5 O G56 B THR280 H21 Unfavorable Bump

6 HH22 G57 B ARG324 H21 Unfavorable Donor-Donor

Table S2. Analysis of iDE-creatinine interactions using Biovia Discovery Studio obtained from
molecular docking

iDE Creatinine i
No - - Interaction
Nucleotide Atom Type* Residue Atom Type*
1 7143 OP2 ARG96 HH22 Hydrogen Bond;Electrostatic
2 T59 OP1 LYS196 HZ1 Hydrogen Bond;Electrostatic
3 T59 OP1 LYS196 HZz2 Hydrogen Bond;Electrostatic
4 G46 OP2 LYS319 HZ3 Hydrogen Bond;Electrostatic
5 G4l OP1 LYS32 NZ Electrostatic
6 T43 OP2 ARG96 NH1 Electrostatic
7 T17 OP1 ARGY96 NH2 Electrostatic
8 T43 OP1 ARG96 NH2 Electrostatic
9 A4 OP1 LYS319 NZ Electrostatic
10 @15 OP1 ARG320 NH1 Electrostatic
11 16 OP1 ARG320 NH1 Electrostatic
12 G16 OP2 ARG320 NH2 Electrostatic
13 7143 OoP2 ARG341 NH2 Electrostatic
14 G12 H21 ASP195 oD1 Hydrogen Bond
15 G112 H22 ASP195 oD1 Hydrogen Bond
16  ce0 o3 THR180 HG1 Hydrogen Bond
17 T17 04 SER285 HG Hydrogen Bond
18 G44 OP2 THR313 HG1 Hydrogen Bond
19 7143 OP2 GLN318 HE22 Hydrogen Bond
20 T43 Pi-Orbitals ALA339 O Pi-Lone Pair
21 c23 Pi-Orbitals PHEGS Pi-Orbitals Hydrophobic
22 143 Pi-Orbitals ALA339  Amide Hydrophobic
23 T17 Pi-Orbitals VAL72 Alkyl Hydrophobic
24 T42 Pi-Orbitals ILE69 Alkyl Hydrophobic
25 T43 Pi-Orbitals ALA339 Alkyl Hydrophobic
26 G56 Pi-Orbitals PRO200 Alkyl Hydrophobic
27 G57 Pi-Orbitals VAL198 Alkyl Hydrophobic
28 (58 Pi-Orbitals VAL198 Alkyl Hydrophobic

*Atom type may refer to orbital systems or moieties for hydrophaobic or pi-lone pair interactions.



Table S3. Analysis of iDE-ENaC interactions using Biovia Discovery Studio obtained from
molecular docking.

No IDE ENaC Interaction
Nucleotide = Atom Type subunit Residue  Atom Type

1 c69 OP1 a ARG386 HH21 Hydrogen Bond;Electrostatic

2 C69 OP2 a ARG386 NH1 Electrostatic

3  C68 OP1 a ARG386 NH2 Electrostatic

4 Te OP1 B LYS282 Nz Electrostatic

5 A7 OP2 B LYS282 Nz Electrostatic

6 C58 OP1 B LYS282 NZ Electrostatic

7 A4 OP1 B LYS350  NZ Electrostatic

8 69 OP1 a ARG386 HE Hydrogen Bond

9 69 OP2 * ASP393  HN Hydrogen Bond

10 ce8 OP1 @ LYS477 HN Hydrogen Bond

11 ce7 02 B LYS88 HZ1 Hydrogen Bond

12 ce67 02 B LYS88 HZz3 Hydrogen Bond

13 A13 N3 B ASN378  HD22 Hydrogen Bond

14 G56 H1 B MET279 O Hydrogen Bond

15 G56 H22 B MET279 O Hydrogen Bond

16  G57 H21 B MET279 SD Hydrogen Bond

17 C69 HO3' B LEUS3 O Hydrogen Bond

18  G57 Pi-Orbitals B MET279 SD Pi-Sulfur




Table S4. Unfavorable interactions in the iDE-creatinine complex obtained from molecular

docking
iDE Creatinine _
No. Nucleotide Atom Type Residue Atom type Interaction
1 T17 P ILE69 CD1 Unfavorable Bump
2 T17 OP2 ILE69 CD1 Unfavorable Bump
3 T17 04 VALT72 CB Unfavorable Bump
4 T17 04 VAL72 CG2 Unfavorable Bump
5 T17 C5 CYS283 SG Unfavorable Bump
6 T17 Cc7 CYS283 CB Unfavorable Bump
7 T17 C7 CYS283 SG Unfavorable Bump
8 G20 P HIS66 CB Unfavorable Bump
9 G20 0oP2 HIS66 CB Unfavorable Bump
10 G20 OP2 HIS66 CG Unfavorable Bump
11 T22 C7 PHE68 CE2 Unfavorable Bump
12 T42 Cc7 PHEG68 C Unfavorable Bump
13 T42 C7 PHEG8 0 Unfavorable Bump
14 T42 Cc7 ILE69 N Unfavorable Bump
15 T43 C5' GLN318 NE2 Unfavorable Bump
16 T43 C5' GLN318 HE21 Unfavorable Bump
17 T43 c2' ALA339 CB Unfavorable Bump
18 T43 Cc1' ALA339 CB Unfavorable Bump
19 T43 N3 ASP340 OoD1 Unfavorable Bump
20 T43 H3 ASP340 OoD1 Unfavorable Bump
21 A45 OP1 LYS319 CG Unfavorable Bump
22 A45 OP1 LYS319 CD Unfavorable Bump
23 A45 o5’ LYS319 CE Unfavorable Bump
24 A45 C5' LYS319 CE Unfavorable Bump
25 A45 C4' LYS319 CE Unfavorable Bump
26 G46 Cc3' GLY321 CA Unfavorable Bump
27 G46 03 GLY321 N Unfavorable Bump
28 G46 o3 GLY321 CA Unfavorable Bump
30 G46 o3 GLY321 C Unfavorable Bump
31 G46 03 THR322 N Unfavorable Bump
32 T47 P ARG320 C Unfavorable Bump
33 T47 OP1 ARG320 C Unfavorable Bump
34 T47 OP2 ARG320 C Unfavorable Bump
35 T47 P GLY321 N Unfavorable Bump
36 T47 P GLY321 CA Unfavorable Bump
37 T47 P GLY321 C Unfavorable Bump
38 T47 P GLY321 0 Unfavorable Bump
39 T47 P GLY321 HN Unfavorable Bump
40 T47 OP1 GLY321 C Unfavorable Bump
41 T47 OP1 GLY321 @) Unfavorable Bump
42 T47 OP2 GLY321 N Unfavorable Bump
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Table S5. Analysis of iDE-ENaC interactions using Biovia Discovery Studio obtained from the

last frame of the 100-ns MD trajectory.

iDE ENaC )

No Interaction

Atom Type  Nucleotide subunit  Residue  Atom Type
1 G21 OP1 a LYS220 HZ2 Hydrogen Bond;Electrostatic
2 G21 OP1 a LYS220 HZ3 Hydrogen Bond;Electrostatic
3 C68 0oP2 a ARG476  HH12 Hydrogen Bond;Electrostatic
4 Cc68 OP1 a ARG476  HH22 Hydrogen Bond;Electrostatic
5 C69 OP2 a LYS477  HZ3 Hydrogen Bond;Electrostatic
6 Gh7 OP1 s LYS282  Hz2 Hydrogen Bond;Electrostatic
7 G20 OP2 s ARG259  NH2 Electrostatic
8 T59 OP1 B ARG324 NH1 Electrostatic
9 C60 OP1 B ARG324 NH1 Electrostatic
10 A4 OP1 s LYS350 NZ Electrostatic
11 G57 OP1 a ASN213  HD21 Hydrogen Bond
12 G55 N3 a ASN214  HD21 Hydrogen Bond
13 G20 03 a LYS220 HZz2 Hydrogen Bond
14 G20 o3 a LYS220  HZ3 Hydrogen Bond
15 C69 02 s SER82 HG Hydrogen Bond
16 T43 02 B GLN233  HE22 Hydrogen Bond
17 G19 OP2 B ASN260 HD22 Hydrogen Bond
18 T17 02 B SER263 HN Hydrogen Bond
19 T59 03 B ARG324  HH12 Hydrogen Bond
20 G3 o3 B GLN352 HE21 Hydrogen Bond
21 T17 H3 B SER263 oG Hydrogen Bond
22 T17 H3 s SER263 0] Hydrogen Bond
23 G20 H22 a GLN216 OEl Hydrogen Bond
24 G56 H21 B THR280 O Hydrogen Bond
25 G56 H22 B THR280 O Hydrogen Bond
26  G57 H22 B MET279 O Hydrogen Bond
27  T43 Pi-Orbitals S PRO231  Alkyl Hydrophobic




Table S6. Conservation of Hydrogen bonding in the binding of iDE to ENaC. The hydrogen
bonding conservation was extracted from a 100-ns trajectory of molecular dynamics simulation of
the complex.

ENaC iDE % Conservation
Subunit Residue Atom Nucleotide Atom
alpha ASN213 HD21 G56 03 8.2
HD21 G57 OP1 5.3
ASN214 ND2 G19 H22 0.2
oD1 G19 H22 0.1
HD21 G19 N2 0.1
HD21 G55 N3 0.5
GLN216 HE21 G20 N3 0.6
HE21 G20 o3 1.7
NE2 G20 H22 0.2
OE1 G20 H22 125
HE21 G21 o4 0.1
HE21 G21 OP1 0.5
HE22 G21 OP1 0.1
LYS220 HZ2 G20 (0X) 0.6
HZ1 G20 (0K} 0.3
HZ3 G20 o3 0.2
HZ3 G21 OP1 6.1
HZ1 G21 OP1 6.1
HZ2 G21 OP1 49
HZ1 G21 OP2 0.7
HZ2 G21 OP2 0.4
HZ3 G21 OP2 0.2
ARG386 HH11 C69 o3 0.4
HH22 C69 03 0.1
HH12 C69 o5’ 7.1
HE C69 o5 0.8
HH22 C69 OP1 21
HH12 C69 OP1 20.9
HH21 C69 OP1 9.9
HE C69 OP1 5.7
HH22 C69 OP2 2.4
HH21 C69 OP2 0.4
ASP393 H C69 OP2 6.6
ARG476 HH12 C68 OP1 15.7
HH22 C68 OP1 14.7
HE C68 OP1 3.6
HH11 C68 OP1 0.7
HH21 C68 OP1 0.2
HH21 C68 OP2 18.2
HH22 C68 OoP2 10.9
HH12 C68 OP2 7.4
HH11 C68 OP2 6.8
HE C68 OP2 6.7
HH22 C69 OoP2 0.3
LYS477 HzZ3 C68 OP1 7.1
HZ2 C68 OP1 6.5
HZ1 C68 OP1 6.2
HZ3 C69 OP1 10.7
HZ2 C69 OP1 10.7
HZ1 C69 OP1 10.4
HZ3 C69 OP2 7.9
HZ2 C69 OP2 5.3

HZ1 C69 OP2 4.2




ENaC iDE % Conservation

Subunit Residue Atom Nucleotide Atom

B SER82 HG C69 02 43.8
HG C69 03 45

LEUS83 H C69 o3 337
LYS88 HZ1 A4 N3 0.5
HZ3 A4 N3 0.4

HZ2 A4 N3 0.1

HZ3 A4 o3 0.9

HZ2 A4 o3 0.9

HZ1 A4 03 0.9

HZ3 C67 02 0.8

HZ1 C67 02 0.4

HZ2 C67 02 0.4

HZ3 C69 OP1 0.1

GLN233 HE22 T43 02 1.4
HE21 T43 02 0.1

HE21 T43 04 0.4

HE22 T43 04 0.1

HE22 T43 o4 2.3

HE21 T43 o4 1.2

HE21 T43 o5’ 3.3

HE21 T43 OP1 0.2

HE22 T43 OoP2 4.7

HE21 T43 OoP2 0.2
ARG259 HH12 G20 OP1 14.2
HH22 G20 OP1 3.1

HH21 G20 OP1 0.7

HE G20 OP1 0.6

HH11 G20 OP1 0.3
HH22 G20 OP2 19.1

HH12 G20 OP2 9.4

HH21 G20 OoP2 3

HE G20 OP2 0.7

HH11 G20 OoP2 0.5
ASN260 HD22 G19 OP1 48.2
HD22 G19 OP2 15.9
SER263 H T17 02 56.2
0 T17 H3 71.8

oG T17 H3 1.8

MET279 0] G56 H21 0.1
0 G57 H22 52.2

THR280 o] G56 H22 26
LYS282 HZ3 T6 O5' 0.2
HZ2 T6 O5' 0.1

HZ2 T6 OP1 0.4

HzZ3 T6 OP1 0.4

HZ3 T6 0oP2 0.2

HZ2 A7 OP1 0.2

HZ3 A7 OP1 0.1

HZ1 A7 OoP2 0.5

HZ3 A7 OoP2 0.3

HZ2 A7 0oP2 0.1

HZ2 G56 03 0.3

HZ1 G56 03 0.1

HZ1 G57 OP1 5.6

HZ2 G57 OP1 5.2

HZ3 G57 OP1 4.3

HZ2 G57 0oP2 0.4

HZ1 G57 OP2 0.3




ENaC iDE % Conservation
Subunit Residue Atom Nucleotide Atom
HZ3 G57 OP2 0.2
HZ1 C58 OP1 6.5
HZ3 C58 OP1 4.9
HZ2 C58 OP1 4,5
HZ2 C58 OP2 1.2
HZ3 C58 OP2 0.5
HZ1 C58 OP2 0.2
ARG324 HH21 C58 o3 0.7
HH11 C58 o3 0.3
HH21 C58 OP1 0.1
HH22 C58 OP1 0.1
HH22 T59 o3 0.1
HH21 T59 o5 0.1
HH11 T59 OP1 47.2
HE T59 OP1 155
HH21 T59 OP1 135
HH21 T59 OP2 12.9
HE T59 OP2 3.1
HH11 T59 OP2 0.5
HH12 T59 OP2 0.1
HH22 C60 OP1 1.7
HH12 C60 OP1 1.4
HH21 C60 OP1 0.1
HH22 C60 OoP2 38.7
HH12 C60 OP2 37.2
LYS350 HZ1 G3 o3 2.4
HZ3 G3 o3 15
HZ2 G3 o3 0.9
HZ1 A4 OP1 325
HZ3 A4 OP1 215
HZ2 A4 OP1 20.4
GLN352 HE21 G3 o3 20.6
HE22 G3 o3 0.2
HE22 G3 OP1 22.3
HE21 G3 OP1 0.2
HE22 A4 OP1 4.9
HE21 A4 OP1 1.7
HE21 A4 OP2 3.6
HE22 Ad OP2 0.2
ASN378 HD21 Al3 03 2.5
HD21 Al3 o4 0.1
HD22 T59 o3 4
HD21 T59 o3 0.2
HD21 T59 o4 0.2
HD22 T59 OP1 0.6
HD22 C60 OP1 8.5
HD21 C60 OP1 3
HD21 C60 OP2 0.8




