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[bookmark: _Hlk165591242][bookmark: _Hlk165591202]Figure SI 1. ΔSASA per Substructure for the WT systems. These values correspond to Å2. They were calculated by subtracting the SASA of the monomers (STG and GluA2) from the SASA of the AMPAR:STG complex. The SASA values were obtained using GROMACS. Only substructures with ΔSASA > 200 Å2 in at least one of the systems are shown in the heatmap. “NA” means that the ΔSASA value is lower than 200 Å2 for that specific system. For GluA2, the M1 substructure had the highest ΔSASA, and for stargazin, the substructure was TMD3. The loop between TMD3 and β5 typically has higher values at the X sites than at the Y sites. Regarding the 2nd domain of the LBD, the O2 state has high values in GluA2 B and D.
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[bookmark: _Hlk178845362]Figure SI 2. ΔSASA per Substructure for the MUT systems. These values correspond to Å2. They were calculated by subtracting the SASA of the monomers (STG and GluA2) from the SASA of the AMPAR:STG complex. The SASA values were obtained using GROMACS. Only substructures with ΔSASA > 200 Å2 in at least one of the systems are shown in the heatmap. “NA” means that the ΔSASA value is lower than 200 Å2 for that specific system. For GluA2, the M1 substructure still had the highest ΔSASA, and for stargazin, the substructure was TMD3. The loop between TMD3 and β5 typically has higher values at the X sites than at the Y sites. The 2nd domain of LBD has typically higher values in GluA2 B and D, compared to the other GluA2.
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[bookmark: _Hlk165591344]Figure SI 3. ∆ΔSASA per substructure. These values corresponded to Å2 and were calculated by subtracting the values of ΔSASAV143L from the values of ΔSASAWT. In the non-conductive states, the 2nd domain of LBD from GluA2 B and D had higher values in the system with STG WT than in the system with STG V143L. Non-conductive states, particularly in the NNNN system, had a larger area in the system with STG V143L.
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[bookmark: _Hlk166932896][bookmark: _Hlk178844082]Figure SI 4. Hydrogen bond frequency of complex NNNN per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the NNNN complex with the WT STG, whereas that at the bottom corresponds to the mutated system. Compared with the STG WT system, the number of HBs formed and their occupancy decreased in the presence of the V143L mutation.
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Figure SI 5. Hydrogen bond frequency of complex GNNN per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNNN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the WT system, the number of HBs formed and their occupancy decreased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591394][bookmark: _Hlk166932934]Figure SI 6. Hydrogen bond frequency of complex GGNN per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGNN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared to the STG WT system, the number of HBs formed and their occupancy were barely affected by the STG V143L mutation.
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Figure SI 7. Hydrogen bond frequency of complex GGGN per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGGN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of HBs formed and their occupancy increased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591424][bookmark: _Hlk166932961]Figure SI 8. Hydrogen bond frequency of complex GNGN1 per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNGN1 complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of HBs formed did not increase in the presence of the STG V143L mutation, whereas their occupancy tended to increase.
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Figure SI 9. Hydrogen bond frequency of complex GNGN2 per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNGN2 complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of HBs formed and their occupancy increased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591448][bookmark: _Hlk176167668]Figure SI 10. Hydrogen bond frequency of complex GGGG per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGGG complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of HBs formed and their occupancy increased in the presence of the STG V143L mutation.
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Figure SI 11. Hydrogen bond frequency of complex 5WEO per substructure. The HB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the 5WEO complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of HBs formed and their occupancy increased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591479][bookmark: _Hlk166933001][bookmark: _Hlk178844606]Figure SI 12. Salt bridge frequency of complex NNNN per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the NNNN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy decreased in the presence of the STG V143L mutation.
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Figure SI 13. Salt bridge frequency of complex GNNN per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNNN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy decreased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591521][bookmark: _Hlk166933020]Figure SI 14. Salt-bridge frequency of complex GGNN per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGNN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy decreased in the presence of the STG V143L mutation.
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[bookmark: _Hlk176169951]Figure SI 15. Salt-bridge frequency of complex GGGN per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGGN complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy increased in the presence of the STG V143L mutation.
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Figure SI 16. Salt bridge frequency of complex GNGN1 per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNGN1 complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared to the STG WT system, the number of SBs formed decreased in the presence of the STG V143L mutation, whereas their occupancy increased.
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Figure SI 17. Salt bridge frequency of complex GNGN2 per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GNGN2 complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy increased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591571][bookmark: _Hlk166933055]Figure SI 18. Salt bridge frequency of complex GGGG per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the GGGG complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy decreased in the presence of the STG V143L mutation.
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Figure SI 19. Salt bridge frequency of complex 5WEO per substructure. The SB frequency was calculated using the Python package GetContacts with default parameters. The heatmap at the top corresponds to the 5WEO complex with STG WT, whereas that at the bottom corresponds to the mutated version. Compared with the STG WT system, the number of SBs formed, and their occupancy decreased in the presence of the STG V143L mutation.
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[bookmark: _Hlk165591593][bookmark: _Hlk166933073]Figure SI 20. ∆∆GB per structure. The values were expressed in kcal/mol and were calculated by subtracting the values of ΔGV143L from those of ΔGWT. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER Molecular Mechanics Poisson Boltzmann Surface Area method (MMPBSA), as implemented in the gmx_MMPBSA package. The STG subunits did not have large ∆∆G values; however, the STG WT proteins in the NC structures tended to be more stable, and those in the O1 and O2 structures tended to be more stable in the STG V143L system. The GluA2 and NC structures tended to be more stable in the STG WT system, especially in chains B, C, and D, whereas the O1 and O2 structures tended to be more stable in the STG V143L system, particularly in chains B of GNGN2 and D of 5WEO.
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Figure SI 21. ∆GBinding for each substructure. The values were expressed in kcal/mol and were calculated by subtracting the values of ΔGV143L from those of ΔGWT. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. In GluA2, the V143L mutation tended to decrease the interaction strength in LBD-D2 in both NC and O2 state structures. In STG substructures, the mutation decreases the stability of ECH and the loop between TMD3 and β5 in the NC and O1 states, while increasing it in the O2 state.
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Figure SI 22. ∆GBinding per residue of GluA2 in the system with STG WT. The values are expressed in kcal/mol. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. Residues Glu591 (loop between M1 and M2), Glu655 (2nd domain of LBD), Ser717 (2nd domain of LBD), and Tyr818 (M4) exhibited lower stability in O2 than in O1, whereas Asp798 (loop between LBD and M4) showed increased stability. 
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Figure SI 23. ∆GBinding per residue of STG for the system with STG WT. The values are expressed in kcal/mol. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. Glu95 (ECH) and Ser158 (TMD3) residues were less stable in the O1 and O2 structures. 
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Figure SI 24. ∆GBinding per GluA2 residue for the system with STG V143L. The values are expressed in kcal/mol. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. Residues Glu587 (loop between M1 and M2) and Glu648 (loop between M3 and LBD) showed decreased stability in most conductive structures, especially GGGN, GGGG, and 5WEO. 
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[bookmark: _Hlk165591664][bookmark: _Hlk166933133]Figure SI 25. ∆GBinding per residue of STG for system with STG V143L. The values are expressed in kcal/mol. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. Residues Ser165, Lys166, and Ser167 (loop between TMD3 and β5) were more stable in the O1 and O2 structures than in the NC structures.
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[bookmark: _Hlk165591676][bookmark: _Hlk166933141][bookmark: _Hlk178845977]Figure SI 26. ∆∆G per residue for GluA2. The values were expressed in kcal/mol and were calculated by subtracting the values of ΔGV143L from those of ΔGWT. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. The NC structures showed stronger interactions with Lys530 and Lys532 in the STG WT system than in the O2 structure. In chain A of the NNNN system, residues from the LBD_M4 loop (Ser799 to Lys804) were less stable in the mutated system than in the other configurations.
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Figure SI 27. ∆∆G per residue for Stargazins. The values were expressed in kcal/mol and were calculated by subtracting the values of ΔGV143L from those of ΔGWT. The ΔG values were calculated by subtracting the GAMPAR:STG complex GGluA2 and GSTG, which were performed using the AMBER MMPBSA, as implemented in the gmx_MMPBSA package. In the presence of the STG V143L mutation, Leu3 and Phe4 (NTERM), Glu95 (ECH), Pro164, Ser165, and Lys166 (loop between TMD3 and β5) were generally more stable in O2 structures, while in NC structures, they were more stable in STG WT systems.
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