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Table S1. 96.96 IFC Array Custom DELTAgene Target List for IFP-Synovium Sample Analyses
Genes evaluated by quantitative RT-PCR as shown in Figure 4. Primers were obtained using the Delta Gene qPCR Gene Expression D3 Assay Design Program (Fluidigm), which is MIQE compliant and optimized for the Biomark HD system.
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Table S2. 96.96 IFC Array Custom DELTAgene Target List for Cartilage Sample Analyses
Genes evaluated by quantitative RT-PCR as shown in Figure 6. Primers were obtained using the Delta Gene qPCR Gene Expression D3 Assay Design Program (Fluidigm), which is MIQE compliant and optimized for the Biomark HD system.
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Table S3. Summary of Sample Sizes for Analyses
Sample sizes were based on power analyses for OA histopathology, our primary outcome. Using data from prior HFD studies in our lab, n=9 animals per group was estimated to provide 80% power to detect a 30% difference in mean OARSI scores with a significance level of p=0.05 (mean OARSI score of 1.0 and standard deviation of 0.2). We tested n=12 per group in case of unexpected animal health or tissue processing issues. No animals died prior to study completion, although some outcomes included n<12 per group due to quality control (QC) related technical issues with sample processing, insufficient sample availability or detection, or assay sample capacity limitations, as summarized below.
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Figure S1. Sex-Specific MetaboAnalyst KEGG Pathway Analysis of HFD Effect on Serum Metabolites. HFD altered the relative abundance of 25/49 serum metabolites measured by GC-MS, with most differences observed in males (22/49) and half as many occurring in females (11/49). We used the MetaboAnalysts online Pathway Analysis tool to perform a Fisher's exact test by KEGG Mus musculus database for altered metabolites. Significantly affected pathways were chosen based on FDR-corrected q-values < 0.10. Pathway scatter plots show pathway impact scores (x-axis) and −log10(P) values of enrichment analysis results (y-axis). Impact scores represent normalized topology measures of perturbed metabolites in each pathway. Data point sizes correspond to pathway impact values, and the color gradient corresponds to the enrichment p-value.



Table S5. Cartilage Protein Abundance Data
Target proteins organized corresponding to heatmap shown in Figure 7A. Values represent protein abundance in cartilage based on the geomean of peptide areas, normalized to a stable reference protein, Hspd1.
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Table S5. (cont.)
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Cluster number Protein AVG STDEV AVG STDEV AVG STDEV AVG STDEV
4 Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539
4 Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228
4 Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141
4 Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251
4 Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618
4 Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037
4 Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603
4 Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324
4 Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106
4 Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631
4 Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804
4 Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855
4 Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166
4 Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550
4 Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927
4 Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879
4 Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417
4 Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882
4 Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7
4 Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066
3 Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063
3 Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979
3 Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029
3 Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027
3 Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428
3 Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089
3 Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042
3 Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667
3 Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109
3 Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397
3 Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187
3 Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006
3 Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233
3 Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318
3 Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271
3 Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113
3 Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260
3 Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242
3 Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233
3 Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288
3 Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108
3 Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097
3 Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029
3 Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106
3 Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089
3 Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719
3 Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119
3 Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185
3 Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112
3 Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237
2 Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085
2 Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398
2 Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186
2 Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426
2 Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146
2 Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143
2 Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272
2 Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233
2 Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707
2 Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066
2 Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097
2 Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458
2 Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643
2 Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647
2 Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089
1 Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164
1 Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095
1 Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035
1 Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021
1 Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061
1 Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426
1 Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744
1 Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085
1 Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259
1 Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134
1 Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119
1 Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351
1 Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294
1 Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157
1 Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091
1 Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193
1 Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094
1 Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648
1 HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070
1 Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633
1 Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147
1 Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215
1 Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038
1 Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167
1 Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297
1 Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106
1 Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148
1 Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159
1 Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120
1 Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231
1 Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254
1 Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617
1 Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596
1 Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206
1 Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879
1 Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066
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4Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539

4Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228

4Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141

4Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251

4Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618

4Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037

4Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603

4Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324

4Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106

4Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631

4Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804

4Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855

4Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166

4Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550

4Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927

4Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879

4Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417

4Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882

4Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7

4Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066

3Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063

3Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979

3Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029

3Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027

3Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428

3Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089

3Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042

3Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667

3Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109

3Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397

3Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187

3Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006

3Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233

3Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318

3Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271

3Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113

3Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260

3Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242

3Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233

3Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288

3Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108

3Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097

3Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029

3Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106

3Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089

3Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719

3Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119

3Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185

3Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112

3Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237

2Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085

2Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398

2Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186

2Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426

2Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146

2Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143

2Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272

2Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233

2Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707

2Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066

2Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097

2Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458

2Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643

2Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647

2Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089

1Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164

1Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095

1Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035

1Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021

1Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061

1Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426

1Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744

1Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085

1Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259

1Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134

1Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119

1Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351

1Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294

1Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157

1Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091

1Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193

1Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094

1Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648

1HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070

1Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633

1Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147

1Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215

1Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038

1Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167

1Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297

1Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106

1Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148

1Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159

1Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120

1Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231

1Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254

1Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617

1Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596

1Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206

1Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879

1Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066
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Cluster number Protein AVG STDEV AVG STDEV AVG STDEV AVG STDEV
4 Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539
4 Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228
4 Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141
4 Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251
4 Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618
4 Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037
4 Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603
4 Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324
4 Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106
4 Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631
4 Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804
4 Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855
4 Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166
4 Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550
4 Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927
4 Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879
4 Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417
4 Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882
4 Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7
4 Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066
3 Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063
3 Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979
3 Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029
3 Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027
3 Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428
3 Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089
3 Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042
3 Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667
3 Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109
3 Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397
3 Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187
3 Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006
3 Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233
3 Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318
3 Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271
3 Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113
3 Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260
3 Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242
3 Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233
3 Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288
3 Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108
3 Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097
3 Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029
3 Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106
3 Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089
3 Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719
3 Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119
3 Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185
3 Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112
3 Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237
2 Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085
2 Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398
2 Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186
2 Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426
2 Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146
2 Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143
2 Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272
2 Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233
2 Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707
2 Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066
2 Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097
2 Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458
2 Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643
2 Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647
2 Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089
1 Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164
1 Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095
1 Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035
1 Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021
1 Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061
1 Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426
1 Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744
1 Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085
1 Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259
1 Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134
1 Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119
1 Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351
1 Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294
1 Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157
1 Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091
1 Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193
1 Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094
1 Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648
1 HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070
1 Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633
1 Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147
1 Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215
1 Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038
1 Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167
1 Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297
1 Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106
1 Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148
1 Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159
1 Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120
1 Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231
1 Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254
1 Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617
1 Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596
1 Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206
1 Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879
1 Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066
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Cluster numberProtein AVG STDEV AVG STDEV AVG STDEV AVG STDEV

4Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539

4Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228

4Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141

4Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251

4Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618

4Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037

4Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603

4Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324

4Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106

4Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631

4Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804

4Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855

4Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166

4Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550

4Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927

4Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879

4Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417

4Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882

4Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7

4Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066

3Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063

3Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979

3Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029

3Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027

3Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428

3Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089

3Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042

3Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667

3Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109

3Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397

3Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187

3Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006

3Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233

3Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318

3Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271

3Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113

3Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260

3Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242

3Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233

3Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288

3Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108

3Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097

3Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029

3Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106

3Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089

3Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719

3Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119

3Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185

3Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112

3Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237

2Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085

2Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398

2Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186

2Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426

2Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146

2Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143

2Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272

2Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233

2Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707

2Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066

2Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097

2Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458

2Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643

2Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647

2Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089

1Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164

1Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095

1Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035

1Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021

1Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061

1Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426

1Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744

1Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085

1Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259

1Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134

1Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119

1Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351

1Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294

1Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157

1Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091

1Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193

1Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094

1Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648

1HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070

1Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633

1Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147

1Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215

1Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038

1Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167

1Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297

1Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106

1Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148

1Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159

1Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120

1Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231

1Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254

1Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617

1Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596

1Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206

1Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879

1Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066

Male Chow Male HFD Female Chow Female HFD
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Cluster number Protein AVG STDEV AVG STDEV AVG STDEV AVG STDEV
4 Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539
4 Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228
4 Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141
4 Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251
4 Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618
4 Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037
4 Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603
4 Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324
4 Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106
4 Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631
4 Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804
4 Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855
4 Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166
4 Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550
4 Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927
4 Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879
4 Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417
4 Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882
4 Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7
4 Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066
3 Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063
3 Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979
3 Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029
3 Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027
3 Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428
3 Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089
3 Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042
3 Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667
3 Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109
3 Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397
3 Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187
3 Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006
3 Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233
3 Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318
3 Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271
3 Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113
3 Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260
3 Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242
3 Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233
3 Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288
3 Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108
3 Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097
3 Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029
3 Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106
3 Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089
3 Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719
3 Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119
3 Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185
3 Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112
3 Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237
2 Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085
2 Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398
2 Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186
2 Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426
2 Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146
2 Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143
2 Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272
2 Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233
2 Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707
2 Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066
2 Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097
2 Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458
2 Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643
2 Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647
2 Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089
1 Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164
1 Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095
1 Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035
1 Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021
1 Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061
1 Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426
1 Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744
1 Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085
1 Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259
1 Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134
1 Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119
1 Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351
1 Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294
1 Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157
1 Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091
1 Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193
1 Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094
1 Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648
1 HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070
1 Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633
1 Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147
1 Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215
1 Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038
1 Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167
1 Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297
1 Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106
1 Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148
1 Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159
1 Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120
1 Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231
1 Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254
1 Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617
1 Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596
1 Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206
1 Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879
1 Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066
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Cluster numberProtein AVG STDEV AVG STDEV AVG STDEV AVG STDEV

4Tpi 2.424 0.624 2.843 0.794 2.062 0.753 1.799 0.539

4Sod1 6.705 2.509 7.767 3.633 7.784 3.810 5.910 3.228

4Slc25a4/5/31 3.608 1.241 4.217 0.685 3.764 1.312 3.287 1.141

4Pygm 3.651 4.372 4.602 5.995 3.401 4.642 1.565 1.251

4Prdx6 1.873 0.675 1.891 0.794 1.808 0.371 1.754 0.618

4Phb 0.234 0.053 0.298 0.047 0.258 0.047 0.250 0.037

4Pgam2 1.908 1.808 1.995 2.056 1.831 1.511 1.038 0.603

4Pfkm 1.562 1.728 1.427 1.572 1.109 1.145 0.631 0.324

4Ldhb 0.624 0.274 0.622 0.199 0.430 0.129 0.383 0.106

4Hspa5 18.219 6.800 23.260 13.837 14.794 6.422 13.852 7.631

4Hspa1a 28.089 8.348 33.114 15.419 26.070 9.377 24.613 7.804

4Gstp1 2.757 0.616 2.923 0.925 2.647 0.795 2.469 0.855

4Gsr 0.702 0.184 0.850 0.196 0.747 0.154 0.707 0.166

4Gapdh 31.833 14.159 36.282 8.746 26.316 12.889 16.199 5.550

4Eno3 2.277 1.516 2.774 2.351 2.197 1.601 1.582 0.927

4Ckm 10.196 6.676 17.524 16.492 16.292 16.274 10.022 6.879

4Atp2a1 0.491 0.329 0.588 0.485 0.394 0.474 0.441 0.417

4Aldoa 11.599 5.622 12.783 4.489 8.374 4.455 7.491 2.882

4Alb_m 623.2 360.9 621.7 394.9 627.0 262.0 577.8 292.7

4Acads 0.193 0.062 0.181 0.079 0.165 0.056 0.133 0.066

3Tufm 0.507 0.099 0.561 0.128 0.524 0.116 0.518 0.063

3Tkt 5.408 1.008 6.472 1.755 6.127 0.990 5.633 0.979

3Taldo1 0.160 0.020 0.206 0.051 0.183 0.039 0.188 0.029

3Slc25a11 0.152 0.033 0.215 0.024 0.142 0.012 0.150 0.027

3Sdha 1.454 0.559 1.573 0.636 1.432 0.427 1.443 0.428

3Samm50 0.403 0.065 0.476 0.144 0.441 0.118 0.425 0.089

3Prkaca 0.305 0.068 0.328 0.053 0.294 0.053 0.335 0.042

3Prdx2 6.499 1.976 7.632 2.056 7.018 1.182 6.869 1.667

3Prdx1 4.236 1.290 4.415 1.157 4.145 0.674 4.191 1.109

3Ogdh 1.084 0.352 1.384 0.521 1.130 0.401 1.187 0.397

3Ndufv1 0.705 0.255 0.811 0.262 0.618 0.223 0.758 0.187

3Lonp2 0.020 0.006 0.028 0.009 0.019 0.006 0.025 0.006

3Idh2 1.666 0.415 1.961 0.483 1.622 0.348 1.792 0.233

3Idh1 1.396 0.343 1.610 0.312 1.326 0.266 1.533 0.318

3Hspa9 4.346 1.585 5.622 3.176 3.990 1.569 4.079 2.271

3Hsd17b4 0.335 0.093 0.398 0.190 0.268 0.073 0.394 0.113

3Gstm1 1.573 0.193 1.963 0.606 1.930 0.391 1.824 0.260

3Gpx4 0.598 0.200 0.692 0.283 0.661 0.165 0.656 0.242

3Gpx1 0.536 0.203 0.667 0.284 0.548 0.140 0.622 0.233

3Glud1 4.522 1.841 5.023 1.790 4.246 1.401 4.519 1.288

3Dlst 0.414 0.095 0.503 0.087 0.375 0.062 0.480 0.108

3Decr1 0.400 0.074 0.459 0.154 0.367 0.072 0.399 0.097

3Crat 0.118 0.030 0.135 0.039 0.103 0.054 0.115 0.029

3Cat 3.312 1.149 3.600 1.388 3.343 0.882 3.391 1.106

3Bdh1 0.141 0.034 0.150 0.052 0.132 0.022 0.162 0.089

3Atp5a1 3.179 0.634 3.444 0.722 3.015 0.510 3.330 0.719

3Atp2a2 0.258 0.111 0.331 0.157 0.219 0.099 0.268 0.119

3Acsl1 0.423 0.130 0.850 0.732 0.367 0.118 0.541 0.185

3Acadm 0.377 0.105 0.461 0.208 0.311 0.079 0.394 0.112

3Acaa2 0.642 0.146 0.733 0.257 0.590 0.167 0.743 0.237

2Txnrd1 0.305 0.121 0.297 0.082 0.340 0.060 0.349 0.085

2Txn1 3.231 1.488 3.256 1.417 3.318 0.777 3.817 1.398

2Slc25a4 0.352 0.114 0.377 0.075 0.391 0.089 0.442 0.186

2Prdx3 0.408 0.138 0.333 0.129 0.444 0.203 0.448 0.426

2Pfkl 0.297 0.097 0.270 0.133 0.306 0.077 0.361 0.146

2Msra 0.386 0.109 0.430 0.123 0.545 0.095 0.520 0.143

2Gpi 1.251 0.525 1.233 0.346 1.730 0.443 1.585 0.272

2Got2 0.973 0.298 0.907 0.157 0.809 0.209 1.014 0.233

2Fabp4 2.475 1.257 2.928 1.339 1.851 0.614 3.912 1.707

2Etfb 0.347 0.071 0.358 0.106 0.272 0.084 0.359 0.066

2Cpt1a 0.279 0.104 0.303 0.139 0.271 0.069 0.441 0.097

2Ckmt2 0.330 0.160 0.409 0.219 0.338 0.223 0.519 0.458

2Cd36 1.721 0.810 1.991 0.902 1.136 0.409 2.476 1.643

2Atp5b 1.190 0.542 1.052 0.486 0.984 0.383 1.297 0.647

2Acadl 0.187 0.120 0.111 0.059 0.202 0.057 0.245 0.089

1Uqcrc1 1.030 0.254 1.086 0.215 0.832 0.141 0.934 0.164

1Sucla2 0.274 0.076 0.283 0.055 0.225 0.058 0.249 0.095

1Sod2 0.197 0.051 0.190 0.043 0.129 0.025 0.158 0.035

1Slc25a20 0.092 0.012 0.091 0.021 0.085 0.022 0.104 0.021

1Sdhb 0.401 0.075 0.455 0.088 0.373 0.075 0.412 0.061

1Pkm2 8.379 1.516 9.577 2.746 7.248 1.336 8.172 2.426

1Pgk1 2.356 0.650 2.033 0.544 1.775 0.409 1.996 0.744

1Pdhb 0.223 0.055 0.254 0.071 0.179 0.042 0.219 0.085

1Pdha1 1.505 0.442 1.629 0.377 1.295 0.422 1.368 0.259

1Pc 0.459 0.239 0.403 0.300 0.185 0.063 0.269 0.134

1Ndufs1 0.568 0.182 0.538 0.194 0.417 0.101 0.489 0.119

1Mdh2 1.083 0.267 1.136 0.207 1.001 0.240 1.079 0.351

1Mdh1 1.211 0.255 1.423 0.433 0.903 0.047 0.999 0.294

1Lonp1 0.433 0.150 0.435 0.178 0.526 0.208 0.553 0.157

1Ldha 14.864 3.988 16.989 3.903 11.608 3.085 12.336 4.091

1Idh3g 1.031 0.377 1.098 0.205 0.907 0.257 0.938 0.193

1Idh3a 0.407 0.097 0.443 0.069 0.326 0.101 0.443 0.094

1Hsp90b1 36.677 19.621 38.683 23.289 23.949 8.127 30.990 19.648

1HmgcL 0.246 0.061 0.326 0.088 0.236 0.018 0.227 0.070

1Hk1 1.927 0.950 1.826 0.981 1.417 0.441 1.868 0.633

1Hadhb 0.594 0.129 0.584 0.172 0.451 0.106 0.558 0.147

1Hadha 0.792 0.190 0.909 0.332 0.699 0.181 0.810 0.215

1Hadh 0.214 0.074 0.192 0.079 0.149 0.015 0.167 0.038

1Got1 0.632 0.273 0.594 0.165 0.430 0.135 0.457 0.167

1Fh1 1.166 0.400 1.032 0.317 0.910 0.303 0.955 0.297

1Etfdh 0.338 0.107 0.376 0.107 0.303 0.083 0.340 0.106

1Etfa 0.558 0.139 0.607 0.116 0.458 0.113 0.585 0.148

1Eno1 8.264 2.661 8.839 2.597 6.556 1.280 6.888 1.159

1Dld 0.438 0.082 0.437 0.124 0.344 0.074 0.367 0.120

1Dlat 0.817 0.229 0.851 0.266 0.645 0.140 0.728 0.231

1Cs 1.430 0.321 1.556 0.317 1.235 0.256 1.385 0.254

1Aldob 0.755 0.786 0.614 0.383 0.544 0.318 0.640 0.617

1Aldh2 3.770 0.849 3.890 0.963 3.513 0.552 3.589 0.596

1Akr1b1 0.899 0.220 1.168 0.339 0.698 0.136 0.797 0.206

1Aco2 3.128 1.243 3.409 1.446 2.697 1.317 2.756 0.879

1Acadvl 0.216 0.052 0.232 0.081 0.157 0.031 0.243 0.066
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Gene Target NCBI Reference Sequence Note Gene Target NCBI Reference Sequence Note
Actb NM_007393 HK Il10 NM_010548 Failed QC
Adam17 NM_009615 Il1b NM_008361
Adgre1 NM_010130 Il1rn NM_031167
Adipoq NM_009605 Il3 NM_010556 Failed QC
Angptl4 NM_020581 Il4 NM_021283 Failed QC
Arg1 NM_007482 Il6 NM_031168
B2m NM_009735 HK Itgb1 NM_010578
Calca NM_001033954 Kdr NM_010612
Calcrl NM_018782 Klf15 NM_023184
Casp1 NM_009807 Klf2 NM_008452
Ccl2 NM_011333 Klf5 NM_009769
Ccl3 NM_011337 Klf6 NM_011803
Ccn2 NM_010217 Lamb3 NM_008484
Ccr2 NM_009915 Lep NM_008493
Cd24a NM_009846 Lipe NM_001039507
Cd34 NM_133654 Lox NM_010728
Cd36 NM_001159558 Lpl NM_008509
Cdh11 NM_009866 Ly6a NM_010738
Cebpa NM_007678 Mmp14 NM_008608
Cldn2 NM_016675 Failed QC Mmp9 NM_013599
Cldn5 NM_013805 Mrc1 NM_008625
Cldn13 NM_020504 Failed QC Nfkbia NM_010907
Col1a1 NM_007742 Ngf NM_013609
Col3a1 NM_009930 Nlrp3 NM_145827
Col4a3 NM_007734 Nos2 NM_010927
Col6a3 NM_001243008 Nr2f2 NM_009697
Csf1 NM_007778 Pla2g1b NM_011107
Csf2 NM_009969 Failed QC Pnpla2 NM_025802
Cx3cr1 NM_009987 Pparg NM_001127330
Cxcl1 NM_008176 Ppargc1a NM_008904
Cxcl15 NM_011339 Failed QC Ramp1 NM_016894
Cxcl16 NM_023158 Rpl14 NM_025974 HK
Cxcl2 NM_009140 Scn10a NM_009134 Failed QC
Cyp2d22 NM_019823 Slc2a4 NM_009204
Dgat1 NM_010046 Srebf1 NM_001358314
Ecm1 NM_001252653 Stat5a NM_011488
Ffar4 NM_181748 Tac1 NM_009311
Fgf21 NM_020013 Failed QC Tacr1 NM_009313
Fn1 NM_010233 Tcf7l1 NM_001079822
Foxa2 NM_010446 Tgfb1 NM_011577
Foxc2 NM_013519 Timp1 NM_001044384
Foxo1 NM_019739 Tjp1 NM_009386
Fpr1 NM_013521 Failed QC Tnf NM_013693
Gapdh NM_008084 HK Trem1 NM_021406 Failed QC
Gja1 NM_010288 Trem2 NM_031254
Hprt NM_013556 HK Trpa1 NM_177781 Failed QC
Icam1 NM_010493 Trpv1 NM_001001445
Ifng NM_008337 Failed QC Zfp423 NM_033327
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Category Gene NCBI Ref. Sequence Category Gene NCBI Ref. Sequence
Target Abca1 NM_013454 Target Map1lc3a NM_025735
Target Acadl NM_007381 Target Mfn1 NM_024200
Target Acadsb NM_025826 Target Mfn2 NM_133201
Target Acan NM_007424 Target Mmp13 NM_008607
Target Acly NM_134037 Target MrpL2 NM_025500
Target Acvrl1 NM_009612 Target Mtf1 NM_008636
Target Adamts5 NM_011782 Target Myd88 NM_010851
Target Angptl4 NM_020581 Target Nampt NM_021524
Target Atp5b NM_016774 Target Ngf NM_001112698
Target Bak1 NM_007523 Target Nmnat3 NM_144533
Target Bcl2 NM_009741 Target Nos2 NM_010927
Target Becn1 NM_019584 Target Nox4 NM_001285833
Target Bmp2 NM_007553 Target Pdk4 NM_013743
Target Casp1 NM_009807 Target Pex14 NM_019781
Target Casp3 NM_009810 Target Pfkl NM_008826
Target Cat NM_009804 Target Pmpca NM_173180
Target Ccl2 NM_011333 Target Ppard NM_011145
Target Cdkn2a NM_001040654 Target Ppargc1a NR_027710
Target Cfb NM_008198 Target Prdx3 NM_007452
Target ClpP NM_017393 Target Prg4 NM_021400
Target ClpX NM_011802 Target Prkaa1 NM_001013367
Target Col10a1 NM_009925 Target Psmb5 NM_011186
Target Col11a1 NM_007729 Target Ptgs2 NM_011198
Target Col9a1 NM_007740 Target Rela NM_009045
Target Comp NM_016685 Target Ripk3 NM_019955
Target Cpt1a NM_013495 Target Runx2 NM_009820
Target Ddit3 NM_007837 Target Sdha NM_023281
Target Ech1 NM_016772 Target Sirt1 NM_001159589
Target Eno3 NM_007933 Target Sirt3 NM_022433
Target Epas1 NM_010137 Target Slc39a8 NM_001135149
Target Fis1 NM_025562 Target Sod1 NM_011434
Target Foxo3 NM_019740 Target Sod2 NM_013671
Target Gabpa NM_008065 Target Sox9 NM_011448
Target Gclc NM_010295 Target Tfam NM_009360
Target Glb1 NM_009752 Target Tgfbr1 NM_009370
Target Gls NM_001081081 Target Tlr4 NM_021297
Target HIF1a NM_010431 Target Tnfsf11 NM_011613
Target Hspa1b NM_010478 Target Trp53 NM_011640
Target Hspa9 NM_010481 Target Txnip NM_023719
Target Hspd1 NM_010477 Target Ugdh NM_009466
Target Ihh NM_010544 Target Vegfa NM_009505
Target Il1a NM_010554 Target Xbp1 NM_013842
Target Il1b NM_008361 Reference Actb NM_007393
Target Il6 NM_001314054 Reference B2m NM_009735
Target Insig1 NM_153526 Reference Gapdh NM_008084
Target Jun NM_010591 Reference Gusb NM_010368
Target Ldha NM_010699 Reference Hsp90ab1 NM_008302
Target LonP1 NM_028782
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Figure Outcome measure F. Chow (n) F. HFD (n) M. Chow (n) M. HFD (n) Notes
1 Body mass, lean body mass, body fat 12 12 12 12
1 Respiratory Exchange Ratio (RER) 12 12 12 12
1 Blood glucose (vs. time and AUC) 12 12 12 12
1 Liver triglycerides 10 10 11 11 limited by sample availability
1 Serum ALT 8 8 8 8 limited by assay
1 Gonadal fat gene expression 4 6 6 7 limited by sample availability and sample QC
1 Serum clinical metabolites 8 8 8 8 limited by assay
2 Serum metabolic profiling (GC-MS) 4 4 4 4 limited by sample availability
3 Cecal microbial metagenomics 6 10 9 12 limited by sample availability and sample QC
4 IFP-Synovium Gene Expression (83 genes)



Minimum 2 4 5 4 limited by sample QC
25% Percentile 11 12 11 12



Median 12 12 12 12
75% Percentile 12 12 12 12



Maximum 12 12 12 12
Lower 95% CI of mean 10.58 11.41 11.08 11.16
Upper 95% CI of mean 11.45 11.91 11.69 11.78



5 OARSI Cartilage 12 9 12 10 limited by sample QC
5 Synovial Hyperplasia 12 9 12 11 limited by sample QC
5 Osteophyte 12 9 12 11 limited by sample QC
6 Cartilage Gene Expression (90 genes) 12 12 12 12
7 Cartilage Proteomics (101 target proteins)



Minimum 4 4 3 7 limited by sample availability and sample QC
25% Percentile 10 11 9 11



Median 12 12 11 12
75% Percentile 12 12 11 12



Maximum 12 12 11 12
Lower 95% CI of mean 10.51 10.81 9.23 11.12
Upper 95% CI of mean 11.19 11.40 10.00 11.60



8 Femoral cartilage metabolic profiling (GC-MS) 4 n/a 5 n/a each biological replicate (n) pooled from 4 animals
8 Seahorse Glycolysis Stress Test 9 n/a 11 n/a
8 Seahorse Mitochondrial Stress Test 12 n/a 11 n/a










Figure Outcome measure F. Chow (n) F. HFD (n) M. Chow (n) M. HFD (n) Notes

1 Body mass, lean body mass, body fat 12 12 12 12

1 Respiratory Exchange Ratio (RER) 12 12 12 12

1 Blood glucose (vs. time and AUC) 12 12 12 12

1 Liver triglycerides 10 10 11 11 limited by sample availability

1 Serum ALT 8 8 8 8 limited by assay

1 Gonadal fat gene expression 4 6 6 7 limited by sample availability and sample QC

1 Serum clinical metabolites 8 8 8 8 limited by assay

2 Serum metabolic profiling (GC-MS) 4 4 4 4 limited by sample availability

3 Cecal microbial metagenomics 6 10 9 12 limited by sample availability and sample QC

4 IFP-Synovium Gene Expression (83 genes)

Minimum 2 4 5 4 limited by sample QC

25% Percentile 11 12 11 12

Median 12 12 12 12

75% Percentile 12 12 12 12

Maximum 12 12 12 12

Lower 95% CI of mean 10.58 11.41 11.08 11.16

Upper 95% CI of mean 11.45 11.91 11.69 11.78

5 OARSI Cartilage 12 9 12 10 limited by sample QC

5 Synovial Hyperplasia 12 9 12 11 limited by sample QC

5 Osteophyte 12 9 12 11 limited by sample QC

6 Cartilage Gene Expression (90 genes) 12 12 12 12

7 Cartilage Proteomics (101 target proteins)

Minimum 4 4 3 7 limited by sample availability and sample QC

25% Percentile 10 11 9 11

Median 12 12 11 12

75% Percentile 12 12 11 12

Maximum 12 12 11 12

Lower 95% CI of mean 10.51 10.81 9.23 11.12

Upper 95% CI of mean 11.19 11.40 10.00 11.60

8 Femoral cartilage metabolic profiling (GC-MS) 4 n/a 5 n/a each biological replicate (n) pooled from 4 animals

8 Seahorse Glycolysis Stress Test 9 n/a 11 n/a

8 Seahorse Mitochondrial Stress Test 12 n/a 11 n/a


