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Interaction between GRK2 interactome and mitochondrial dysfunction for the
development of chronic pain
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The role of G-protein receptor kinase (GRK) 2 and mitochondria in the

pathophysiology of chronic pain was investigated. To identify molecules regulated by GRK2 in primary
sensory neurons, a Phosphoproteomic analysis was conducted and identified several candidate
molecules which were phosphorylated by GRK2.
As a model of chronic pain, an opioid-induced postoperative chronic pain model was developed to
investigate mitochondrial dysfunction and GRK2 activity. Both of the mitochondrial function and GRK2
activity was dysregulated in the chronic pain model.These findings indicate that mitochondrial
dysfunction may be caused by altered GRK2 activity and modulation of the intracellular molecule®s
function during the establishment of chronic pain.
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Vehicle GRK2 inhibitor Sum
Group P Di d SYPRO Rub P Di d SYPRO Rub Of(ogoe\/'ﬂl‘:";ne Difference of
1D roo;?/ Ilamon Sevol uoy D/S ratio rc:);?/ Ilamon %oVol uby D/S ratio + GRK2 inhibitor: D/S ratio
(%Volume) (%Volume) (%Volume) (%Volume) SYPRO Ruby)
1082 0.152 0.070 2.168 N.D 0.090 N/A 0.160 N/A
2626 0.892 0.105 8.495 N.D 0.033 N/A 0.138 N/A
1729 0.120 0.067 1.804 N.D 0.034 N/A 0.101 N/A
1733 0.098 0.154 0.635 N.D 0.133 N/A 0.287 N/A
666 0.093 0.176 0.528 N.D 0.159 N/A 0.334 N/A
2204 0.062 0.051 1.204 N.D 0.045 N/A 0.096 N/A
1820 0.191 0.047 4.098 0.063 0.044 1.428 0.091 0.348
1892 0.050 0.029 1.726 0.026 0.033 0.794 0.062 0.460
879 0.126 0.063 1.982 0.154 0.169 0.912 0.233 0.460
1702 0.088 0.040 2.235 0.054 0.044 1.227 0.084 0.549
1534 0.049 0.061 0.808 0.044 0.100 0.444 0.161 0.550
2095 0.227 0.051 4.464 0.128 0.051 2.498 0.102 0.560
1761 0.276 0.063 4.396 0.143 0.056 2.558 0.119 0.582
627 0.720 0.101 7.107 0.438 0.103 4.252 0.204 0.598
1821 0.198 0.035 5.631 0.112 0.033 3.382 0.068 0.601
1878 0.501 0.079 6.322 0.529 0.138 3.838 0.217 0.607
1515 0.048 0.056 0.853 0.030 0.055 0.542 0.111 0.636
1380 0.082 0.033 2.467 0.037 0.023 1.575 0.057 0.638
629 0.967 0.080 12.115 0.863 0.110 7.812 0.190 0.645
2225 0.183 0.059 3.115 0.106 0.051 2.069 0.110 0.664
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Sum
of %Volume

Group . d b . d b (Vehicle Difference of
1D Prg);g/cl?lfrl:g)n S(Z/:\}jcﬁui:]e)y D/S ratio Prg;g/z:i’:g)n S(\g/:\ljcf:u}::r:je)y D/S ratio + GRK2 inhibitor: D/S ratio
SYPRO Ruby)

721 N.D 0.105 N/A 0.159 0.099 1.607 0.204 N/A
2286 0.026 0.039 0.672 0.070 0.034 2.063 0.073 3.070
2302 0.028 0.034 0.840 0.061 0.027 2.311 0.060 2.752

851 0.056 0.022 2.626 0.204 0.029 6.959 0.051 2.650
2476 0.054 0.036 1.518 0.082 0.020 4.017 0.056 2.647

941 0.040 0.031 1.294 0.089 0.032 2.779 0.063 2.147

815 0.040 0.034 1.172 0.094 0.038 2.463 0.073 2.101
1120 0.135 0.060 2.244 0.363 0.079 4.608 0.139 2.054
1339 0.037 0.039 0.950 0.071 0.038 1.874 0.077 1.973
2133 0.034 0.036 0.949 0.056 0.030 1.853 0.066 1.952
2003 0.075 0.519 0.144 0.155 0.598 0.259 1.117 1.793
2036 0.024 0.029 0.810 0.030 0.021 1.424 0.050 1.758

632 0.089 0.073 1.214 0.170 0.080 2.128 0.153 1.753
2125 0.021 0.030 0.706 0.029 0.023 1.236 0.053 1.750

865 0.084 0.311 0.270 0.151 0.322 0.467 0.633 1.726
1861 0.086 0.054 1.583 0.121 0.045 2.685 0.099 1.696
1345 0.042 0.055 0.754 0.066 0.052 1.273 0.107 1.688
1812 0.032 0.053 0.608 0.048 0.047 1.021 0.101 1.681
2461 0.017 0.026 0.679 0.097 0.085 1.137 0.111 1.674
1444 0.025 0.045 0.565 0.041 0.046 0.883 0.091 1.562
2232 0.053 0.135 0.393 0.073 0.122 0.595 0.257 1.514
1633 0.098 0.036 2.754 0.126 0.030 4.150 0.066 1.507
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