
Gene NCBI Gene ID Full Gene Name Forward Primer (5'‐3') Reverse Primer (5'‐3') Product Length (bp) PCR Efficiency

Acacb 100705 acetyl‐Coenzyme A carboxylase beta(Acacb) AGGAGGCTGCATTGAACACA GTTGGCGATGAGCACCTTCT 200 95

Acot2 171210 acyl‐CoA thioesterase 2(Acot2) ATGGTGGCCTCGTCTTTCG GAGCGGCGGAGGTACAAAC 93 100

Adig 246747 adipogenin(Adig) CCGTGGCTTTGCTGCTGTTCTT CTCAGATGGTCTTTTGCTCCAGG 122 97

Adipoq 11450 adiponectin, C1Q and collagen domain containing(Adipoq) TGACGACACCAAAAGGGCTC CACAAGTTCCCTTGGGTGGA 141 96

Adrb2 11555 adrenergic receptor, beta 2(Adrb2) TGGTTGGGCTACGTCAACTC CCAGCTGACAAGTGTTTGGC 186 101

Adrb3 11556 adrenergic receptor, beta 3(Adrb3) CACCGCTCAACAGGTTTGATG TCTTGGGGCAACCAGTCAAG 118 101

Agt 11606 angiotensinogen (serpin peptidase inhibitor, clade A, member 8)(Agt) GGTTGGCGCTGAAGGATACA GTGGATGTATACGCGGTCCC 134 97

Angpt2 11601 angiopoietin 2(Angpt2) AACTCGCTCCTTCAGAAGCAGC TTCCGCACAGTCTCTGAAGGTG 138 100

Bmp2 12156 bone morphogenetic protein 2(Bmp2) CTGCGGTCTCCTAAAGGTCG CTGGGGAAGCAGCAACACTA 68 97

Bmp4 12159 bone morphogenetic protein 4(Bmp4) TTCTGCAGGAACCAATGGAGC ACGACCATCAGCATTCGGTTA 181 90

Bmp7 12162 bone morphogenetic protein 7(Bmp7) CAGCCAGAATCGCTCCAAGA GCAATGATCCAGTCCTGCCA 153 98

Ccnd1 12443 cyclin D1(Ccnd1) GCAGAAGGAGATTGTGCCATCC AGGAAGCGGTCCAGGTAGTTCA 123 97

Cd36 12491 CD36 antigen(Cd36) TGGGCAAGCAAGCTGTTCTA AACCATCCACCAGTTGCTCC 65 102

Cdk4 12567 cyclin‐dependent kinase 4(Cdk4) GGCCCTCAAGAGTGTGAGAG AGACATCCATCAGCCGTACA 137 100

Cdkn1a 12575 cyclin‐dependent kinase inhibitor 1A (P21)(Cdkn1a) ATCCAGACATTCAGAGCCACAG TCGGACATCACCAGGATTGG 51 97

Cdkn1b 12576 cyclin‐dependent kinase inhibitor 1B(Cdkn1b) GTTTCAGACGGTTCCCCGAA CTTAATTCGGAGCTGTTTACGTC 91 99

Cebpa 12606 CCAAT/enhancer binding protein (C/EBP), alpha(Cebpa) AATGGCAGTGTGCACGTCTA CCCCAGCCGTTAGTGAAGAG 109 93

Cebpb 12608 CCAAT/enhancer binding protein (C/EBP), beta(Cebpb) CCGCCTTTAGACCCATGGAA GCAGTCGGGCTCGTAGTAGA 50 102

Cebpd 12609 CCAAT/enhancer binding protein (C/EBP), delta(Cebpd) CAGCCCAACTTGGACGCCAG GTCCAGGCTGAAAAGCGCGG 64 100

Cfd 11537 complement factor D (adipsin)(Cfd) ACTGCATGGATGGAGTGACG GGGTGAGGCACTACACTCTG 118 97

Cidea 12683 cell death‐inducing DNA fragmentation factor, alpha subunit‐like effector A(Cidea) TCCTCGGCTGTCTCAATG TGGCTGCTCTTCTGTATCG 197 99

Cox7a1 12865 cytochrome c oxidase subunit VIIa 1(Cox7a1) AGCTCTTCCAGGCCGACAAT GAGTCAGCGTCATGGTCAGT 90 98

Cpt1b 12895 carnitine palmitoyltransferase 1b, muscle(Cpt1b) AAGTTCAGAGACGAACGCCC AAGTTCGGCGATGTCCAACA 70 101

Creb1 12912 cAMP responsive element binding protein 1(Creb1) GAGCAGACAACCAGCAGAGT TGGCATGGATACCTGGGCTA 110 96.16 

Ddit3 13198 DNA‐damage inducible transcript 3(Ddit3) GCCAGAATAACAGCCGGAAC GACCAGGTTCTGCTTTCAGGT 89 96

Dio2 13371 deiodinase, iodothyronine, type II(Dio2) ATGCTGACCTCAGAAGGGCT GTGCACCACACTGGAATTGG 105 95

Dio3 107585 deiodinase, iodothyronine type III(Dio3) ATTGCTGTGGCTCGAACTGA CCAGCAGGTAAACTCCAGCA 52 97

Dlk1 13386 delta‐like 1 homolog (Drosophila)(Dlk1) AAGTGTGTAACTGCCCCTGG TGCAAGCCCGAACGTCTATT 109 97

E2f1 13555 E2F transcription factor 1(E2f1) GCCTGGAGCAAGAAGCAGTA GTGGGGAGAGGCTGATGAAC 159 96

Ear2 13587 eosinophil‐associated, ribonuclease A family, member 2(Ear2) AGCAGACAGGGAAACATGGGT TCTTCTAAACCTGTTAATACGCTGC 192 94

Ebf3 13593 early B cell factor 3(Ebf3) CGAAAGGACCGCTTTTGTGG AGTGAATGCCGTTGTTGGTTT 77 96

Eef1a1 13627 eukaryotic translation elongation factor 1 alpha 1(Eef1a1) ATATAAGTGCGGCAGTCGCC GTGGTTTTCACAACACCTGCG 78 101

Egr2 13654 early growth response 2(Egr2) TCAGTGGTTTTATGCACCAGC GATACGGGAGATCCAGGGGT 186 94

Elovl1 54325 elongation of very long chain fatty acids (FEN1/Elo2, SUR4/Elo3, yeast)‐like 1(Elovl1) CCAGGGCAGGAGTCTCAAAG CAGCCTCCATCCTGGCTAAG 150 97

Elovl3 12686 elongation of very long chain fatty acids (FEN1/Elo2, SUR4/Elo3, yeast)‐like 3(Elovl3) TAAGGCCCTTTTTGGAGGAGTA ACATCCTCAGAGTACCCAGG 180 93

Elovl4 83603 elongation of very long chain fatty acids (FEN1/Elo2, SUR4/Elo3, yeast)‐like 4(Elovl4) ATGAAGTCAGGATAGCTGGCG CATGGTGCAGTGGTGGTACA 137 98

Elovl5 68801 ELOVL family member 5, elongation of long chain fatty acids (yeast)(Elovl5) GTCCGGTGCTCCCCGTAG TGTTCCATTTTAAAACCTCTCTGCC 50 100

Elovl6 170439 ELOVL family member 6, elongation of long chain fatty acids (yeast)(Elovl6) GAACACGTAGCGACTCCGAA CGTACAGCGCAGAAAACAGG 152 92

Fabp4 11770 fatty acid binding protein 4, adipocyte(Fabp4) ACACCGAGATTTCCTTCAAACTG CCATCTAGGGTTATGATGCTCTTC 88 99

Fasn 14104 fatty acid synthase(Fasn) TGCACCTCACAGGCATCAAT GTCCCACTTGATGTGAGGGG 104 99

Fbxo31 76454 F‐box protein 31(Fbxo31) TGCAAAACTGCTTCACCGAT ATGAACAGTCCGTCCACCAC 102 96

Fgf1 14164 fibroblast growth factor 1(Fgf1) TTATACGGCTCGCAGACACC TCTGGCCATAGTGAGTCCGA 166 96

Fgf10 14165 fibroblast growth factor 10(Fgf10) TTGAGAAGAACGGCAAGGTCA TTGACGGCAACAACTCCGATT 97 106

Fgf2 14173 fibroblast growth factor 2(Fgf2) AAGCGGCTCTACTGCAAGAACG CCTTGATAGACACAACTCCTCTC 139 98

Fgf21 56636 fibroblast growth factor 21(Fgf21) CCTTGAAGCCAGGGGTCATT GGATCAAAGTGAGGCGATCCA 100 94

Fndc5 384061 fibronectin type III domain containing 5(Fndc5) AACAAAGATGAGGTGACCATGAAGGA TATCATACTGGCGGCAGAAGAGAGCTATAA 130 96

Foxc2 14234 forkhead box C2(Foxc2) CCGAGAAGAAAGTCGTGGTTAAGA CTCAGCGTCTCCACCTTGGTGAT 76 92

Foxo1 56458 forkhead box O1(Foxo1) CGGCGGGCTGGAAGAATTCAA AGCTCTTCTCCGGGGTGATT 146 95

Gata2 14461 GATA binding protein 2(Gata2) CCACTACCTGTGCAATGCCT AATTTGCACAACAGGTGCCC 119 98

Gata3 14462 GATA binding protein 3(Gata3) AAGGAGAGCAGGGACATCCT TTTCGGGTCTGGATGCCTTC 165 92

Gusb 110006 glucuronidase, beta(Gusb) CGGGACTTTATTGGCTGGGT CCATTCACCCACACAACTGC 131 98

Hes1 15205 hairy and enhancer of split 1 (Drosophila)(Hes1) CAACACGACACCGGACAAAC GGAATGCCGGGAGCTATCTT 157 99

Hspb7 29818 heat shock protein family, member 7 (cardiovascular)(Hspb7) CATCAAGACCCTCGGGGATG GCTGCCAGCTTCTCAGCC 120 100

Il1rl1 17082 interleukin 1 receptor‐like 1(Il1rl1) AGACCTGTTACCTGGGCAAG ATCATGTGAGGGGCCAGAAC 93 103

Insr 16337 insulin receptor(Insr) TGGTTTTTGTCCCCAGGCCA GAGTGTGGTGGCTGTCACAT 74 97

Irs1 16367 insulin receptor substrate 1(Irs1) GCAGCCAGAGGATCGTCAATA AAGAGGAAGACGTGAGGTCC 145 99

Irs2 384783 insulin receptor substrate 2(Irs2) GCACCTATGCAAGCATCGAC GCGCTTCACTCTTTCACGAC 70 99

Klb 83379 klotho beta(Klb) GCATGCACCAGGAGAGAAGGG CTGATGAGGGCGGAAGTTTT 115 95

Klf15 66277 Kruppel‐like factor 15(Klf15) ACACCAAGAGCAGCCACCTCAA GCCTTGACAACTCATCTGAGCG 117 97

Klf2 16598 Kruppel‐like factor 2 (lung)(Klf2) CCTTTCAGTGCCACTTGTGC GTGTCGCTTCATGTGCAAGG 71 101

Klf3 16599 Kruppel‐like factor 3 (basic)(Klf3) CGCTTGGCAGAGCCAGACATC CACGCCTTCTAGGGTGTTCT 41 99

Klf4 16600 Kruppel‐like factor 4 (gut)(Klf4) GAAGGGAGAAGACACTGCGT CCTCACGCCAACGGTTAGTC 54 100

Klhl13 67455 kelch‐like 13(Klhl13) AGAATTGGTTGCTGCAATACTCC AAGGCACAGTTTCAAGTGCTG 73 97

Lep 16846 leptin(Lep) GCAGTGCCTATCCAGAAAGTCC GGAATGAAGTCCAAGCCAGTGAC 131 92

Lipe 16890 lipase, hormone sensitive(Lipe) CGCTACACAAAGGCTGCTTC AACTGGCGGTCACACTGAG 150 100

Lmna 16905 lamin A(Lmna) GAGCAAAGTGCGTGAGGAGTTC CCTTGGAGTTGAGAAGAGCCTC 116 96

Lpl 16956 lipoprotein lipase(Lpl) GCGTAGCAGGAAGTCTGACCAA AGCGTCATCAGGAGAAAGGCGA 113 90

Lrp5 16973 low density lipoprotein receptor‐related protein 5(Lrp5) TTCCAACATGCTGGGTCAGG GCCCGTTCAATGCTATGCAG 123 98

Mapk14 26416 mitogen‐activated protein kinase 14(Mapk14) TCAGAGTCTGCAAGAAACTACA AGTTCATCTTCGGCATCTGGG 55 92

Metrnl 210029 meteorin, glial cell differentiation regulator‐like(Metrnl) GTGACTTTGTTGTCCGAGGCT TGTTCACCCGCAGGTAGATG 84 93

Mgll 23945 monoglyceride lipase(Mgll) CGCGAGGTTTCCTTCCCTAA AAAGTCACCCCGATTCTCCG 72 98

Mpzl2 14012 myelin protein zero‐like 2(Mpzl2) CCACTTCTCCTGAGTTTACAGC GCATTTTAACCGAACATCTGTCC 111 99

mt‐Cytb 17711 cytochrome b, mitochondrial  CGCTCAATCCCCAATAAACTAGGA AGGCTTCGTTGCTTTGAGGTAT 101 102

Ncoa2 17978 nuclear receptor coactivator 2(Ncoa2) TCAGGTCATGAACATAGGCCC GTTCTGGCTGGCAAACGATG 145 97

Ncor2 20602 nuclear receptor co‐repressor 2(Ncor2) GAGAACCGGAAGAAAGCCGA GTGTCAGACGGCTGGTTGTA 92 96

Nr1h3 22259 nuclear receptor subfamily 1, group H, member 3(Nr1h3) ACATTACTGCTTCTCCCTGCTG GCCCTGGACATTACCAAGACA 103 94

Nrf1 18181 nuclear respiratory factor 1(Nrf1) CTGCTGCAGGTCCTGTGGGAAT AATCGCTTGCTGTCCCACTC 179 97

Nrf1 18181 nuclear respiratory factor 1(Nrf1) TGCTTCAGAACTGCCAACCA GGTCATTTCACCGCCCTGTA 109 93

Nrip1 268903 nuclear receptor interacting protein 1(Nrip1) AGGCTGAGGCAGACGATACT CGCAACTTCCTTAGCACAGC 120 95

Oplah 75475 5‐oxoprolinase (ATP‐hydrolysing)(Oplah) CTGCTGGTGGGTTCTCCC CCACGGTCGATGGCAAAATG 108 99

Pdk4 27273 pyruvate dehydrogenase kinase, isoenzyme 4(Pdk4) AGCTGCTGGACTTTGGTTCA CGGTCAGGCAGGATGTCAAT 118 97

Plin1 103968 perilipin 1(Plin1) CTCGGTGTTACAGCGTGGAGA TCTGGAAGCACTCACAGGTC 142 104

Plin2 101055843 perilipin 2(Plin2) CGTCCCTCAGCTCTCCTGTTA ATCACCACGCTCTGTTGCGG 89 96

Pnpla2 66853 patatin‐like phospholipase domain containing 2(Pnpla2) AACGCCACTCACATCTACGG TAATGTTGGCACCTGCTTCAC 94 99

Ppara 19013 peroxisome proliferator activated receptor alpha(Ppara) TGCATTTGGGCGTATCTCAC ACTTCAACTTGGCTCTCCTCT 74 94

Ppard 19015 peroxisome proliferator activator receptor delta(Ppard) CAGATGAAGACAAACCCACGGT GTCATAGCTCTGCCACCATC 70 97

Pparg 19016 peroxisome proliferator activated receptor gamma(Pparg) GCATGGTGCCTTCGCTGA TGGCATCTCTGTGTCAACCATG 73 98

ADIPOGENESIS PANEL PRIMERS (126 genes)



Ppargc1a 19017 peroxisome proliferative activated receptor, gamma, coactivator 1 alpha(Ppargc1a) GGGACATGTGCAGCCAAGA AAGAGGCTGGTCCTCACCAA 74 93

Ppargc1b 170826 peroxisome proliferative activated receptor, gamma, coactivator 1 beta(Ppargc1b) GGGACATGTGCAGCCAAGA AAGAGGCTGGTCCTCACCAA 74 94

Prdm16 70673 PR domain containing 16(Prdm16) CAGCACGGTGAAGCCATTC GCGTGCATCCGCTTGTG 87 97

Ptgs2 19225 prostaglandin‐endoperoxide synthase 2(Ptgs2) CAGCCAGGCAGCAAATCCTT AGTCCGGGTACAGTCACACT 100 94

Ptk2b_gDNA 19229 Protein tyrosine kinase 2 beta (Ptk2b) TGGTAATCAAGTCTGAGATGGTTGT CCTTTCTGCAATAGAAGTGTGTGTT 100 100

Ptk2b_RNA 19229 Protein tyrosine kinase 2 beta (Ptk2b) AAGACCTGTAAGAAAGACTGTACCC CAAGATTCTTCATGATCACTGCCTC 76 100

Rb1 19645 retinoblastoma 1(Rb1) CCCTTGCATGGCTTTCAGATT ATGGTTACCCTGGAGAGGCA 119 93

Rplp0 11837 ribosomal protein, large, P0(Rplp0) CCTATAAAAGGCACACGCGG ACGATGTCACTCCAACGAGG 67 102

Runx1t1 12395 runt‐related transcription factor 1; translocated to, 1 (cyclin D‐related)(Runx1t1) GGATCTGCCTTTTGTTGTGCT CCCACAGATCAATCTTTTCTCCGC 116 96

Rxra 20181 retinoid X receptor alpha(Rxra) CAACCCTGACTCTAAGGGGCT ACTTGAGCCCGATGGAACG 169 101

Sirt1 93759 sirtuin 1(Sirt1) GATGACAGAACGTCACACGC AACAAAAGTATATGGACCTATCCGC 72 95

Sirt2 64383 sirtuin 2(Sirt2) CGGACCCCTCTGACCCTCTG CGAGTCTGAATCCTGAGCCTCC 65 94

Sirt3 64384 sirtuin 3(Sirt3) GCTACATGCACGGTCTGTCGAA CAATGTCGGGTTTCACAACGCC 115 90

Slc25a4 11739 solute carrier family 25 (mitochondrial carrier, adenine nucleotide translocator), member 4 (Slc25a4) CCGTTTGACACTGTTCGTCG ATAATATCAGCCCCTTTCCGGC 62 101

Slc27a1 26457 solute carrier family 27 (fatty acid transporter), member 1(Slc27a1) GGGATCTCTCTCTCCACCCC GAGCTTGCCTGATCCAGCTT 106 99

Slc29a1 63959 solute carrier family 29 (nucleoside transporters), member 1(Slc29a1) CACCAGCCTCAGGACAGGTAT GTCCAGGCGGTTTGTGAAA 120 97

Slc2a4 20528 solute carrier family 2 (facilitated glucose transporter), member 4(Slc2a4) CTTATTGCAGCGCCTGAGTC GGGGTTCCCCATCGTCAGA 86 95

Slit2 20563 slit homolog 2 (Drosophila)(Slit2) AGTTTGTCTGCAGTGATGAGG CTACAGGTACAAGCAGCGGG 91 96

Sp100 20684 nuclear antigen Sp100(Sp100) TGATGGAGGGAACCCAAACTC CTTCCTTGAGAATAGCTGGCAC 69 96

Src 20779 Rous sarcoma oncogene(Src) GAAGGTGGATGTCAGAGAGGG GGATGTAACCGGTCTGTCCC 71 97

Srebf1 20787 sterol regulatory element binding transcription factor 1(Srebf1) CACAGCGGTTTTGAACGACA CATAGGGGGCGTCAAACAGG 89 97

Taz 66826 tafazzin(Taz) AGCCCTTCAGTACACTCCCT CGCATCTCCACAGCTGACTT 67 99

Tbp 21374 TATA box binding protein(Tbp) TTTGGCTAGGTTTCTGCGGT TGAAATAGTGATGCTGGGCACT 59 95

Tbp gDNA_Control 21374 TATA box binding protein(Tbp) TTCCAAAACTCCGGGTAGGC AACCGATTCCGCACAGTCTT 81 96

Tbx1 21380 T‐box 1(Tbx1) GGCAGGCAGACGAATGTTC TTGTCATCTACGGGCACAAAG 102 96

Tcf7l2 21416 transcription factor 7 like 2, T cell specific, HMG box(Tcf7l2) TTTGGAAGAAGCGGCCAAGA CTTGGACATCAAGCAGTGGC 173 101

Tfam 21780 transcription factor A, mitochondrial(Tfam) TCCCCTCGTCTATCAGTCTTG GGATAGCTACCCATGCTGGAA 61 100

Tmem26 327766 transmembrane protein 26(Tmem26) GCTCACCCTCAAGTTCAA GGGTGCTGCAATACTGGT 131 91

Tnfrsf9 21942 tumor necrosis factor receptor superfamily, member 9(Tnfrsf9) CGTGCAGAACTCCTGTGATAAC GTCCACCTATGCTGGAGAAGG 104 97

Tsc22d3 14605 TSC22 domain family, member 3(Tsc22d3) TTACCTGAAGTGGCAGCTTGTT CTGCGGAGCTAGCCTTTTGG 62 92

Twist1 22160 twist basic helix‐loop‐helix transcription factor 1(Twist1) CCATGTCCGCGTCCCACTA ACAATGACATCTAGGTCTCCGGC 70 98

Ucp1 22227 uncoupling protein 1 (mitochondrial, proton carrier)(Ucp1) CACCTTCCCGCTGGACACT CCCTAGGACACCTTTATACCTAATGG 91 96

Vdr 22337 vitamin D receptor(Vdr) ACTTTGACCGGAATGTGCCT CATGCTCCGCCTGAAGAAAC 113 100

Wnt1 22408 wingless‐type MMTV integration site family, member 1(Wnt1) GATGGTGGGGCATCGTGAAC GGGTTCTGTCGGATCAGTCG 130 97

Wnt10b 22410 wingless‐type MMTV integration site family, member 10B(Wnt10b) AGCGCCATCCTCAAGCG AGAAGGAGAAAGCACTCTCACG 46 101

Wnt3a 22416 wingless‐type MMTV integration site family, member 3A(Wnt3a) TGGCTCCTCTCGGATACCTC GCCAAGGACCACCAGATCG 79 97

Wnt5a 22418 wingless‐type MMTV integration site family, member 5A(Wnt5a) TGCTTTGGATTGTCCCCCAA AATGGGCTTCTTCATGGCGAG 119 97

Wnt5b 22419 wingless‐type MMTV integration site family, member 5B(Wnt5b) GCTACCGCTTTGCCAAGGAGTT CATTTGCAGGCGACATCAGCCA 154 100


