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Figure S1 | Root-mean squared deviation and fluctuation for KIR2.2. a, RMSDs show that KIR2.2 
bound with PI(4,5)P2 is quite stable at each monomer or whole tetramer levels. b, RMSF displays 
stable residue fluctuation for all subunits except for the extracellular loop peaked at D117.  



Table S1 | Residue contact change by mutation of PI(4,5)P2 to PI(3,4,5)P3

Residues of q < 0 Residues of q > 0
Res AA qMUT qWT q Res AA qMUT qWT q
68 ALA 0.090 0.142 -0.052 47 LYS 0.004 0.000 0.004
71 PHE 1.339 1.457 -0.118 49 ASN 0.031 0.000 0.031
74 CYS 0.253 0.286 -0.033 51 GLN 0.041 0.029 0.012
76 ASP 1.003 1.168 -0.165 67 ILE 0.127 0.009 0.118
80 ARG 9.575 10.426 -0.851 70 MET 1.956 1.715 0.241
83 LEU 1.303 1.401 -0.098 75 VAL 0.388 0.317 0.071
84 LEU 0.928 1.010 -0.082 77 ILE 0.745 0.685 0.060
86 PHE 0.934 1.062 -0.128 78 ARG 15.740 13.245 2.495
87 SER 0.561 1.155 -0.594 79 TRP 18.462 18.418 0.044
88 LEU 0.206 0.367 -0.161 81 TYR 0.063 0.046 0.017
89 ALA 1.496 1.698 -0.202 85 LEU 0.693 0.621 0.072
91 LEU 0.193 0.363 -0.170 90 PHE 0.002 0.001 0.001
92 VAL 0.564 0.617 -0.053 94 TRP 0.002 0.000 0.002
93 SER 0.930 1.158 -0.228 95 LEU 0.001 0.000 0.001

160 PHE 0.544 0.659 -0.115 96 LEU 0.667 0.537 0.130
161 MET 0.256 0.353 -0.097 97 PHE 0.659 0.629 0.030
163 VAL 0.065 0.109 -0.044 99 LEU 0.002 0.000 0.002
164 VAL 0.710 0.921 -0.211 100 ILE 0.194 0.192 0.002
167 ILE 0.101 0.274 -0.173 103 LEU 0.001 0.000 0.001
179 ALA 0.009 0.021 -0.012 168 VAL 1.020 1.011 0.009
184 MET 2.476 3.113 -0.637 171 ILE 1.657 1.395 0.262
186 ARG 3.515 3.599 -0.084 172 ILE 1.221 1.016 0.205
189 LYS 3.560 4.812 -1.252 174 SER 0.034 0.000 0.034
192 GLN 0.006 0.093 -0.087 175 PHE 4.816 4.559 0.257

180 ILE 0.118 0.007 0.111
183 LYS 3.070 2.930 0.140
188 LYS 5.198 4.957 0.241



Table S2 | Residue contact change by mutation of PI(4,5)P2 to PI(3,4)P2

Residues of q < 0 Residues of q > 0
Res AA qMUT qWT q Res AA qMUT qWT q
51 GLN 0.027 0.057 -0.030 49 ASN 0.007 0.000 0.007
68 ALA 0.011 0.114 -0.103 64 GLN 0.001 0.000 0.001
71 PHE 1.095 1.436 -0.341 67 ILE 0.096 0.016 0.080
75 VAL 0.111 0.277 -0.166 70 MET 1.908 1.821 0.087
76 ASP 0.333 0.949 -0.616 73 THR 0.007 0.000 0.007
79 TRP 17.560 18.147 -0.587 74 CYS 0.337 0.313 0.024
80 ARG 9.226 10.466 -1.240 77 ILE 0.650 0.628 0.022
81 TYR 0.008 0.039 -0.031 78 ARG 13.947 12.762 1.185
84 LEU 0.505 0.871 -0.366 82 MET 0.003 0.000 0.003
86 PHE 1.090 1.164 -0.074 83 LEU 1.425 1.386 0.039
87 SER 0.678 1.083 -0.405 85 LEU 0.932 0.582 0.350
88 LEU 0.187 0.295 -0.108 90 PHE 0.006 0.001 0.005
89 ALA 1.337 1.624 -0.287 94 TRP 0.025 0.004 0.021
91 LEU 0.212 0.299 -0.087 96 LEU 0.973 0.586 0.387
92 VAL 0.459 0.620 -0.161 97 PHE 0.716 0.669 0.047
93 SER 0.673 1.125 -0.452 99 LEU 0.075 0.001 0.074

168 VAL 0.955 0.977 -0.022 100 ILE 0.528 0.252 0.276
175 PHE 4.614 4.680 -0.066 103 LEU 0.067 0.000 0.067
179 ALA 0.017 0.024 -0.007 104 ILE 0.029 0.000 0.029
183 LYS 2.066 2.660 -0.594 107 ILE 0.012 0.000 0.012
184 MET 2.271 2.887 -0.616 134 PHE 0.005 0.000 0.005
186 ARG 2.467 3.524 -1.057 157 LEU 0.007 0.000 0.007
188 LYS 4.349 4.951 -0.602 160 PHE 0.753 0.728 0.025
189 LYS 3.646 4.828 -1.182 161 MET 0.439 0.378 0.061
192 GLN 0.004 0.115 -0.111 163 VAL 0.164 0.098 0.066

164 VAL 1.056 0.918 0.138
167 ILE 0.323 0.298 0.025
171 ILE 1.492 1.370 0.122
172 ILE 0.998 0.989 0.009
174 SER 0.008 0.001 0.007
180 ILE 0.080 0.004 0.076



Table S3| FEP results for PIP45 to PIP345 in the background of K189A and R80A
PI(4,5)P2 to PI(3,4,5)P3

in K189A
PI(4,5)P2 to PI(3,4,5)P3

in R80AMutation
Gd Gelec GvdW Gcouple G Gelec GvdW Gcouple

Total
(sderr)

14.958
(1.131)

14.424
(1.503)

2.121
(0.821)

-1.587
(0.305)

12.858
(2.687)

14.998
(3.149)

-0.415
(0.641)

-1.726
(0.398)


