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Figure S1. GPCR gene expression analysis in isolated cardiomyocyte. Flow chart of GPCR screening.

https://doi.org/10.1084/jem.20161924
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Figure S2. Ucn2 caused further pressure overload-induced cardiac dysfunction. (A) Experimental design. (B) Echocardiogram analysis of left ventric-
ular fractional shortening was performed before and 7, 14, 21, and 35 days after TAC surgery (n = 5; two-way ANO VA and Bonferroni post-hoc test). (C–E) 
LVW/TL (C; n = 8–10), plasma BNP (D; n = 8–11; two-way ANO VA and Bonferroni post-hoc test), and fibrotic area (determined by PicroSirius red staining; 
bar, 50 µm; E; n = 3) were measured 35 d after TAC surgery (n = 8–10; two-way ANO VA and Bonferroni post-hoc test). Shown are means ± SEM. *, P < 0.05; 
**, P < 0.01; ns, not significant. The results are representative of two independent experiments (B–E).
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Figure S3. Crhr2-mediated cellular signaling in the heart. (A) pSNAP-Crhr2 expression in HEK 293 cells. (B) To study Crhr2-mediated G-protein path-
ways, we measured the activation of G-protein–mediated response elements by luciferase reporter assays in HEK293 cells expressed with pSNAP-Crhr2 (n = 
4): cAMP response element (CRE) for the detection of Gs activation, nuclear factor of activated T cells response element (NFAT-RE) for Gq, serum response 
element (SRE) for Gi, and serum response factor response element (SRF-RE, a mutant form of SRE) for G12. (C–E) Immunoblotting showed phosphorylation 
of PKA, CREB, CaMKII, RyR2, and AKT in response to Ucn2 in isolated cardiomyocytes (C) and TAC in the whole heart (D and E; n = 4; two-tailed Student’s t 
test). (F) RNA sequence analysis (28,522 genes) in whole mouse heart showed 88 up-regulated genes after 2 wk of continuous Ucn2 infusion. (G) Schematic 
diagram showing Crhr2-dependent signaling. Shown are means ± SEM. *, P < 0.05. The results are representative of three independent experiments (A–E).



Table S1. Probes (universal probe library) and primer sequences for quantification of 
mouse GPCR gene expression 
 

Gene symbol Probe no. Forward primer Reverse primer 

Ackr1 32 cttcaccttgggactcagtgt gactggcagccctaagagg 

Ackr3 5 agaagatggtacgccgtgtt atcaggcagggacacaaaga 

Ackr4 77 cccctcagggttctgctc gttatagggcagctgggtga 

Adcyap1r1 11 ggcagagattaagaggaaatgg ccggtgcttgaagtccatag 

Adgra1 18 aggacgtgtggcagtgct ttggtggtggaggtgtctc 

Adgra2 109 agaggatggtgatggcgtat acaggaaatgcgtggtcatc 

Adgra3 94 accgccaggttgtgtttg cctgatctatataggaagccatgc 

Adgrb1 2 gaaactggactccgagctga tgggcaggatcacgtagc 

Adgrb2 19 ttttgtggaggtcttgctga cagagcacaccacaggtgaa 

Adgrb3 91 gtaagcacccagccatcaa gcaaggtttccatgccaata 

Adgrd1 93 caacctggtcatagggtcaga catcaaaagctccgttttcg 

Adgre1 5 tctgtctgcaccaatgtacca gccttctggatccatttgaa 

Adgre5 81 gcgtggagctctacttcctg cagcgttgccatgtactcag 

Adgrf1 5 gggctttggcataggaaca gcaaaaagaacatgccaagc 

Adgrf2 45 aacattgccatcctcacacc gactgtggctatcccaaatcc 

Adgrf3 9 gctgtccaagcacgtagtcc cccagtgggcacaggtag 

Adgrf4 99 aaaggctctcgtatctctcacagt cctgggtacagagaggctga 

Adgrf5 25 cctccagctgggagacag gctcttcatctgaacgttaggg 

Adgrg1 72 gaggagaccctcacaattcg ggaagaagcggggaatatct 

Adgrg2 49 ccagcaagcctgttgtacct gggttcagccaaagagaagtc 

Gene symbol Probe no. Forward primer Reverse primer 

Adgrg3 21 tcaagtctgaagatgccccta ttcaggagaaacaggctgatg 

Adgrg4 55 ccactttcatggccttttct ctgttcatcttgagttctggtga 

Adgrg5 74 ccttcttctccttcggtgtg cgagttgaagatggtaaagagga 

Adgrg6 106 aggccagtaatggctacttcc tcacaggtaacgcattgttca 

Adgrg7 76 accattgaaaccccgaatc ggtgaatgtcaccagcagaa 

Adgrl1 81 gggcccccagaaatctac ggtagtagccctgtaggggatt 

Adgrl2 74 gctcaagctcccggttaaa cacaatcgcgtcatcttcac 

Adgrl3 9 caaagcatatttggcaagca gcagaagcccgtctagctc 

Adgrl4 26 caaggggtttttacacaagaacttt aagatgctgagaatccaacaactac 



Adgrv1 29 gagtgatgagcacacggaga caccacgaaagatggaagc 

Adora1 82 gcagctcaacaaaaaggtgtc tcttgagctccttcccgtag 

Adora2a 107 atttgctgggtgctgtcatt tcatctttctgactgcagttgtt 

Adora2b 88 cccaagtgggtgatgaatgt ggggttgacaactgaattgg 

Adora3 71 gctaagtccctgtttctggttc aggaaacaaaattgatgatggac 

Adra1a 70 tttggcagggtgttctgc ggacgctgtgcagcataag 

Adra1b 80 aaccccaggagttccatagc caaggttttggctgctttct 

Adra1d 102 actgagtgcagctgtgttgc gaaggcccagaagcctagaa 

Adra2a 20 ggtgacactgacgctggtt gcacgttgccaaatactgtg 

Adra2b 2 ggaagaatgtgaaccccaaa tgcaagggtgggttgaatac 

Adra2c 49 aagcggtagagtacaacctgaag agcggagatgagccacac 

Adrb1 71 catcatgggtgtgttcacg ggaaagccttcaccacgtt 

Adrb2 40 tgctatcacatcgcccttc accactcgggccttattctt 

Adrb3 76 ctgctagcatcgagaccttgt aagggttggtgacagctagg 

Agtr1a 2 atggcgattgtgcttttctt tgaatcagcacatccaggaat 

Agtr1b 9 aaattgcggacgtagtggac aggcaattgttaaaataagctatgc 

Agtr2 66 ctgccaccagcagaaacat tgccagttgcgttgagatta 

Aplnr 71 gtggccacagcagtcttatg gaacaccatgacaggcacag 

Avpr1a 78 ggacgtacgcaacgagga gccaccacgaaaatcacc 

Avpr1b 20 gtttgtccccaataccacca tccaccttggctagctcttc 

Avpr2 71 tttcgtcccctagctctcc ggtctcggtcatccagtagc 

Bdkrb1 40 tgaagctacagccttctaacca cctcgcaggaggtgatgt 

Bdkrb2 73 ccgcactggagaacctctt cagtgcagctgtttttgtgc 

 

Gene symbol Probe no. Forward primer Reverse primer 

Brs3 9 tccatgcaaacagttccaaa aggcacacaagtcagcagaa 

C3ar1 31 agattcagcaaaccaacaacc gcggctgtgaggacattag 

C5ar1 96 gacctcctctcgtgcttgg gtagttatgatttaaaacggtcgtga 

C5ar2 81 aggcggagcctctgtttaat acattatgggattgagagcactg 

Calcr 91 ggaatcctccaatcagcaac acgttcatggggatcatttc 

Calcrl 82 tggcattgaatttgtgcttt gtgcatcaaaatgtgcatga 

Casr 4 ggatgacttctggtccaatga cacgccaggaactcaatctc 

Cckar 88 ttctgccgagaaacacctct cacaggaggaggtgtaggaga 

Cckbr 95 aaacgtgctcatcattgtgg gcgttggtgaccgttcttag 



Ccr1 69 ccgtgcgtctgatatttgc  ctcagattgtagggggtcca 

Ccr10 20 tccctgatggtggctgtact cagatgggtggccaagac 

Ccr2 31 cagggctctatcacattggtt tcaattgtcaggaggataatgaaa 

Ccr3 16 gaatcaaagagctggggtca aggccgatgatgaacacc 

Ccr4 80 cttctggacgccgtacaac aaggacttcaagctccacca 

Ccr5 31 cagggctctatcacattggtt caattgtcaggaggataatgaaga 

Ccr6 72 cgtgatcgctgtggttctc aggaggaccatgttgtgagg 

Ccr7 34 caagaaggatgtgcggaact ccacgaagcagatgacagaat 

Ccr8 21 gctgcctgaaccacaacag acacaatgactacggtgagca 

Ccr9 64 ctggcttgtgttcattgtgg tgtgcaataccagtagacaagga 

Ccrl2 13 ctgctgcaggcaactgag cttgtggaggtcgtactgtctct 

Celsr1 21 gtgagcagagccccacat agtcagtggcatggacacc 

Celsr2 104 acacggctcttggctcat catcctgtgtggcggatag 

Celsr3 60 cgcgtccagtacactttcc tgggctcaatggtaaaatcc 

Chrm1 55 ggctgggcagtgctacat atggctgtgccaaaagtgat 

Chrm2 9 actagtgggatcgtcaggtca attttgcgggctacaatgtt 

Chrm3 21 tgatgaagaggatattggctca ggcagcttgagtacaatggaa 

Chrm4 56 gtggtgggtaacatcctggt gactgtctgcaactgcctgt 

Chrm5 79 ggcccagagagtacggaac gttgttgaggtgcttctacgg 

Cmklr1 5 ccatgtgcaagatcagcaac gcaggaagacgctggtgta 

Cnr1 62 gcaccttcacggttctgg gactgcgggagtgaaggat 

Cnr2 18 gggtcgactccaacgctat aggctgtgaaggtcatggtc 

Crhr1 76 cttctggatgttcggtgagg ggtcggtggagtacgtgagt 

 

Gene symbol Probe no. Forward primer Reverse primer 

Crhr2 62 aacacgaccttggaccagat ggggcacggtctctctacta 

Cx3cr1 68 tgtccacaccggcttctc aactgctcagaatgctgtcct 

Cxcr1 9 ttctgagcttgctgggaaac gggtccttcgcctgtataaga 

Cxcr2 62 cctgctctgtcaccgatgt cagggcaaagaacaggtcag 

Cxcr3 18 gcgtgtactgcagctagtgg tagcagtaggccatgaccaga 

Cxcr4 63 gtctatgtgggcgtctggat acgtcggcaaagatgaagtc 

Cxcr5 6 tgagggctctgtgggttg ttgtgcagagcgatcacagt 

Cxcr6 110 ccagctttaagtatgccatcg ttaaggcaagcccgaaagta 

Cysltr1 97 tcctcataaaaacataccatgagaaa agaggcaatgtacatacacagagtaga 



Cysltr2 69 ctgaccaccattgtcattgc gtgcatggtatggcagaaaa 

Drd1 82 tctggtttacctgatccctca gcctcctccctcttcaggt 

Drd2 3 acctcccttaagacgatgagc atggcaagcatctgagtgg 

Drd3 55 gcatccaaacttcgaaggag tggtggggcttaaggagtt 

Drd4 4 ggtctactcgtccgtctgct ggcccagtaaagcagtagcat 

Drd5 69 ggcctgctgtccaatgag tctctgttctcccgtctagctc 

Ednra 5 aggcgtaatggctgacaatc cggaaaaggggtgaagtct 

Ednrb 19 cggaggtgaccaaaggag cacggaggagggaaggat 

Ffar1 13 aggcgctctcctcacactc ctagccacattggaggcatt 

Ffar2 42 aacctgctacgagaacttcacc tccagtcgtacgggcagt 

Ffar3 76 catcctcctgcctgtacgac atacacaggggcaccatga 

Ffar4 3 ttctggggctcatctttgtc gccaccagcactagagcac 

Fpr1 109 ccgtgaacggttgaagaac ccaaggggcttgtgatttt 

Fpr2 100 gctgcatttgtgttctgcat ccaacaaccaccttcctagc 

Fpr3 100 tttgtgtcctgcatccagtc ggacccaacaaccacatttc 

Fpr-rs3 19 catggctgccaagatttgta cagcagtgagaacacgtaaagg 

Fpr-rs4 83 aacctttgtcctcggtgttct ggtcacagtgtgtgccatct 

Fpr-rs6 29 tgtcatctgttatggactcatgg ggacgactggaattcacaaaa 

Fpr-rs7 5 tgtgataggtaatgggcttgtg ttcagataacagattgttgtcacagta 

Fzd1 69 atctggtccggcaagaca gctgttggtaagcctcgtgt 

Fzd10 10 caagacacctgactgcctga tttgaccatgaagacctccac 

Fzd2 69 atctggtccggcaagaca gctgttggtgagacgagtgtag 

Fzd3 13 acgttgatgcattaagatatttcg ggagagaaaccccaactacca 

 

Gene symbol Probe no. Forward primer Reverse primer 

Fzd4 49 gattggaacgctgttcattg aagattggaccggattttga 

Fzd5 77 tactgggtgctcatgctcaa atccagactcccgacgtg 

Fzd6 34 gtatgacctggacgcctctc agcccaacaaatacgcagag 

Fzd7 49 cgtcttcagcgtgctctaca tcataaaagtagcaggccaaca 

Fzd8 110 gtagcatgtacacgcccatc gttcacacacagagcgacaag 

Fzd9 4 tttcttctccacggccttc ggtactggaaccggtgagg 

Gabbr1 79 ggctgaaaagacaccctgag caaggcccagatagcatcata 

Gabbr2 3 ctgctgctgtcgttgctg gaggcccatgatggagag 

Galr1 56 ctaccaccagcgtcttttcc cttgttgggccactgctc 



Galr2 34 cgtcatcgtggcggtact accacacgcagaggataagc 

Galr3 41 atcctctgcttctggtacgg cagacgacaggcgtaggtg 

Gcgr 3 tcttcaggaggaaaggttgg cacagggatcaccatgacaa 

Ghrhr 29 gtggccatctcacatttgg caacaggcagctcaggtaga 

Ghsr 38 agcgtcgagcgctacttc cttggtgaccaccaccttg 

Gipr 89 gctgtgcctttgagctctg cagtaactttccaagacctcatcc 

Glp1r 31 gcgtggcagccaactactac gagaaggccagcagtgtgta 

Glp2r 67 tggttgctggttgaaggact gcctttcaggaagcactgtt 

Gnrhr 62 tctcaaggatgaaggtgctttt cagtggcatgacgatcagag 

Gpbar1 16 cggaaccatcagggctact gaaacaaaagttgggggtca 

Gper1 4 gtgctctgcaccttcatgtc gaggaagaagacgctgctgt 

Gpr1 103 tgacctgggtgaagttcctc agcaggagctcatggttagc 

Gpr101 108 acgatgttgaggcgatgc tggtgctgtttcgacgact 

Gpr119 53 ctccctactcaacccactcatc tagagctgctgccgaacc 

Gpr12 42 ctcatcctagggacctttgct tcggcgatcaaggaatagag 

Gpr132 99 ggatcacagccagcgaag gagctcctcaggcagtctctc 

Gpr135 3 ccgtgctcatcatgattatcttt gcaccaggaagcagtaggg 

Gpr137 7 agccagacgaggaccactc aatagaggctgtggtggtgact 

Gpr137b 71 gtggcagccaactcgttc agacacacggggaagcagta 

Gpr137c 38 cacttcttcccgcactgg gagcgtggagaactgtaggc 

Gpr139 76 gccaacatgctagcccttc cgcttgctgatgaagcagt 

Gpr141 58 tcattggaggactggtaggc ggtggtcactgaacgtgagtt 

Gpr142 42 gaccggcatcccattctac  gtgctaggagggtctgcatc 

 

Gene symbol Probe no. Forward primer Reverse primer 

Gpr143 17 actctccgcctggtgctt cctgtgaccaacagatcgac 

Gpr146 100 tcctctcgctgctctacctg gcaccagaagagcattatagcc 

Gpr149 27 tctgtggctggggtgtct acgtatgggctggagcagt 

Gpr15 20 ttcaagctcctagccattgttt aagcctcggagtgaaaaagg 

Gpr150 69 ggcgcctaggagttctgtg ccagcccattcgctgata 

Gpr151 56 tgacgtggagcagttttgg gggtcattgtcttgtgctga 

Gpr152 74 gcttggccctctctgactt tgctggatttccaggatttg 

Gpr153 4 cggttctcccacgatgat ccagagctgccaagtcct 

Gpr156 13 agatggagtggcctgtgaac gcttctttgggagtccctct 



Gpr157 108 gcctgctactcttcctgtcg cctgcagcactccgtagaa 

Gpr158 15 gccatggcttactctttactcttc aacctctcccaatcccagat 

Gpr160 4 tgatggttttatttgtggctttt atagcctgaagcaaggcaac 

Gpr161 9 tcagctaaccagtgcaaagc cccaggtgaccatgaagg 

Gpr162 42 ggaggatactcgagggaagc gcaaggatgtcttggcagat 

Gpr17 52 gccctaccgagtctgactga tctcttgtccgcattgctc 

Gpr171 110 cgagactttcgcctcaccta catcattctcacttctcaatctttct 

Gpr173 53 gagagcccgaagaggtgag gcttcacataagccgatgct 

Gpr174 53 cctagccattgctgacttattaca ggccagtcatggttcaagtag 

Gpr179 45 cccttcagccgtctcactt gcaataccactgcccaaact 

Gpr18 52 tccccctgctactgctctac cggagatcttcaggcaggt 

Gpr182 79 ctacgtcaccctcaccaaca cctccgtattcggtgctg 

Gpr183 63 ctgctcctcacccctatgtc tggatactccatgcaagtgg 

Gpr19 99 catggcctgatgggattg ctgaagctctgtcctgttgct 

Gpr20 81 atgccctctgcgttgtctat ctgctgcagtggtgttgg 

Gpr21 46 gaactccacctgggatggta gtagcccagtgccagaagac 

Gpr22 45 cccactaagctttcaagtgtctc taccaggacggtaaggttgc 

Gpr25 95 cgaaccctggagtcctagc ggcacaactccacttggtc 

Gpr26 56 gctgctggtgggcactat caggaggcagagcagcac 

Gpr27 4 aagatgttctacgccatcacg taactggccaccacataggg 

Gpr3 81 cacaggcccagctacactg gagatgcacagcaccacatc 

Gpr33 12 attgattctgcccttcatgg gacacttccaaagacccagtg 

Gpr34 7 tccattacagagacagacataatgc gccagaacattactacaagaacaaag 

 

Gene symbol Probe no. Forward primer Reverse primer 

Gpr35 3 atttcagcaccactgccttc caaagagcagaagaccacga 

Gpr37 16 acctggctttctgggacttt tcaactcatggaagatgacca 

Gpr37l1 49 cctgggcatagaccgattc tcaatgggcctcaccttt 

Gpr39 32 cttcatccagtggctccaac attcaggaacatggctgtga 

Gpr4 2 agtgcagagcagtgtgtcca agggccagacgtttgatct 

Gpr45 79 ccacgcagggctaagatg cgcagagatgcagaaagaca 

Gpr50 49 agcctctctgtggcagacat ggcatacagcatcaaagggta 

Gpr55 69 cagctggcagtccatatcc ggatggccagtaggttgaga 

Gpr6 71 tggtgctaggcacttttgg tggctacccaccacacaata 



Gpr61 49 aggtgcgcatgacactagg agggcctttacccacacg 

Gpr62 107 ggcggttctcgtagaggtg ctaagtagaaggcatcttgaaggtc 

Gpr63 102 ggattcatagctaccccgaag tcatgagaccgagtttgctg 

Gpr65 62 tgagctagggatttacctcttca tgatccagaggggcagagt 

Gpr68 40 ttcctggtgggctttctct caggatgccctggtaggag 

Gpr75 75 tgatggggaagcagccta gaagggtaaggagcaagatgc 

Gpr82 21 tcagtagtcgaggctacagaagaa gtctggctcccagttccat 

Gpr83 97 ccatccacaccaacaatgc aagtactgctcatggcaaacc 

Gpr84 46 aacagctgcatcaaccctgt atacgcgtggcgaaactg 

Gpr85 29 tcaggcaaaatgcgaatacc ttttgaactcatccaagaccaa 

Gpr87 38 tggtcgtggctgtgttttt aaggtaaaggggattctgcac 

Gpr88 70 gccaccgcaagtccacta cgatgcccaggtagcagt 

Gprc5a 27 caggaccaacgtcaatgtctt catgacgaaatcctcattgc 

Gprc5b 71 cccaccttggccattaca aatggcatggaagatgacaaa 

Gprc5c 92 tgtgcctaggactgcctctc caggtggggcatgattct 

Gprc5d 51 tcatccctgagctgagcata cagacgttgccttgtgtagg 

Gprc6a 63 ctggactgggatgactcctt aaaggcgattccaagtaggg 

Grm1 20 ccaaaaccaatcgtattgcac gcttccgggtacagatcttct 

Grm2 29 cgctatcgctaccagaaggt tgggatgatgctagtatccaga 

Grm3 71 cccccaatgaaatgaaaaac acatgggatgcagatccag 

Grm4 26 acccattgtcaagttggagtg ccaccacagccaggaaga 

Grm5 81 ttctcagtcagcctcagtgc gtacaccttcggcacaaaca 

Grm6 75 atgaggtgcccccttctc tcaccatctttttccgttca 

 

Gene symbol Probe no. Forward primer Reverse primer 

Grm7 72 ctccccctgggctgtaat aaagatggtggcaatgatcc 

Grm8 55 tgctttatgcaatcgaccag ccggacacccagagtgata 

Grpr 62 catctctagcctggctttgg caggtacttgctggcatcc 

Hcar1 4 ggtggcacgatgtcatgtt gaccgagcagaacaagatgatt 

Hcar2 27 agtattccaggggcgctaat cgagatgtggaagccagataa 

Hcrtr1 99 ctgccacccactgttgttc atgacagccagcgacaca 

Hcrtr2 76 gccatttgtcaccctttgat gacaacgatgctgtttcgag 

Hrh1 7 agaccttggtggatcgacag tggctctatgctggtgtctg 

Hrh2 34 actggtggatgggatggtc ctgtagtaggtgacacacatgatga 



Hrh3 42 cagaggcgcactcgtctt catcaggtgggggttctg 

Hrh4 71 atcggtgtggtacagcattg aaagggattaacaaacgaattgaa 

Htr1a 81 ctggctgccctttttcatt catgtggcaactgctctcac 

Htr1b 38 ttctggctgtcgtcggata gggcgatgacacagagatg 

Htr1d 55 gtgctgtccgtcatcacact gaatggtggtaaggacgaagg 

Htr1f 17 agacaagcgagtcggatgat tctcaccgctctccaagaag 

Htr2a 69 gggccaaattatcctccttc tggaagagcttttctgatgaca 

Htr2b 71 accgctttggcagttttatg atggtgagaggtgcgaaga 

Htr2c 9 atcatgtggtgcccgttt ttacaggccttcccacaaag 

Htr4 6 actacactgtccccgagcag caaccccgaattgatatagcc 

Htr5a 62 tctagctgcggccacatt gtgcgtaccttgaggatggt 

Htr5b 97 tggtgactatcctgcgtgtc tcgaggccaccaagttatg 

Htr6 9 acgtcggacctgatggtg catacagcgcgttcagca 

Htr7 5 gctgtgggtggagaggac aaaagggttaatgagagagtttgc 

Kiss1r 15 agtgcgcaccaaggtctc gcttgaagcaccaggaaca 

Lpar1 79 gatgtctcggcatagttctgg tcttcagaaggctcatcatgg 

Lpar2 34 ggtctggggttgctacctg cgtgagcaactgtccaagtc 

Lpar3 62 ggtgatcacaaaccggaagt gaaatccgcagcagctaagt 

Lpar4 79 cttccgatcgcgtaccat cagactccagcgcacaca 

Lpar5 18 ctgctggccaatctcatca agccagcgtggagttatagg 

Lpar6 69 tttgcattgctgtgtggttc tgagagtgggtcgactgaaa 

Ltb4r1 76 ctgctggtgctgaacttgg gaggaaaaagggagcagtga 

Ltb4r2 11 cgcctgggaatgagacac gccgccagcagtagaaag 

 

Gene symbol Probe no. Forward primer Reverse primer 

Mas1 38 aatgggatcctcctctggtt tgtagaccgtgaagggatttc 

Mc1r 13 ctacaagcacacagccgttc agtgccagcatggctagaaa 

Mc2r 9 ttcagcctgtctgtcattgc ggtattgcagggcatgga 

Mc3r 84 aaagccctcaccttgatcg gaacatcacgccgcagat 

Mc4r 56 actgtgtcaggcgtcctctt catggaaatgaggcagatgat 

Mc5r 9 cctcgatgtgcagtttgct ggtagcgcaaggcatagaa 

Mchr1 18 aacctctctgtggtggatctg tgagctggtggatcatgaaa 

Mrgpra1 27 gcatgctcagtgccatca gataccagatggggcacagt 

Mrgpra2b 27 aagcatgctcagtgccatc gataccaggtggggcaca 



Mrgpra3 93 tgcacctggtgtgtttgtact gggttggcacagctgttaat 

Mrgpra4 92 cgggctgacaggaaatgt cagggccaagtttaggatgt 

Mrgpra6 81 caggaacgccttctcaatct gaagctatgatgtggcagagg 

Mrgpra9 27 gcatgctcactgccatca tggcagcgataccagatg 

Mrgprb1 79 ctgtgctttgggtcttgtcc tacacaaaccagggccacta 

Mrgprb2 100 ccctgcttgtcaggatcttc tcacatacagcctggtcatagg 

Mrgprb3 15 ttgctttgggctctatctctg acaggacgctacatttttcca 

Mrgprb4 46 ttgcttaccttgcaggtttgt cagataggcagcgttcagc 

Mrgprb5 97 ctggcaggaaatgccatagt caagccaagttgcagacataga 

Mrgprb8 76 ataccttgcaggggtgagc gccaaaggacagacaaccag 

Mrgprd 104 ggcacctgtcatcagtggta agccaggaagttcatcagga 

Mrgpre 64 catcctgtccctcacagagc cagagggccactccattg 

Mrgprf 51 gggctctgcacattcttcac cacagcgttcgatgctaatg 

Mrgprg  73 acatctggggcacattcaac ccctgcaaggctgacagt 

Mrgprh 82 atctcgccattgcagacttc tgttcactagcttcatgatggac 

Mrgprx1 105 gtgccctaatctgggttctg ggaatcctgagaaccaatcg 

Mrgprx2 79 tgggtcttgtccctagtgtgt ccaaccagggtcactagtgtaat 

Mtnr1a 45 gtgaaacccgacaacaagc catggtgacaaagttcctgaag 

Mtnr1b 76 cctgagtgtcattggctctg cagcagtagcggttgatgg 

Nmbr 107 ccctctacctaatcatcatctcg gtgaggaatatcttcaccagca 

Nmur1 62 gatgaaacagtttgtccccatc agagtgcccaccacgaag 

Nmur2 47 ctacctgtgtggacccaagc cacgaagatcagcgcataga 

Npbwr1 20 tcgtctacggggtaatttgc gtacgtacagcaccgcagag 

 

Gene symbol Probe no. Forward primer Reverse primer 

Npffr1 56 tgctgctgctcatcgactac agaaggccagccagtgtg 

Npffr2 94 gtggaccctgatgatgctct  gatgttgatgatacgcagtttgt 

Npsr1 104 aaggacactttccaatggtga tgtacggggtccagtaggag 

Npy1r 76 tggcttttgaaaatgatgactg ataagcgagagccaaggtga 

Npy2r 100 gctttcctctcggccttc agacacctccgagtgaatgg 

Npy4r 58 gatgttaactttcatccagtgtatgtc ggccacaaggaccagtga 

Npy5r 3 aagacggcatgcgtgttac tggaacggttaggtgcttct 

Ntsr1 71 catctgggtgcaccatcc aggcatctcgcaggaaatag 

Ntsr2 45 tggagaccagcagcctgt gaatagagcgcggtgaaca 



Opn1mw 83 ggtcgttgcatctgtcttca atggcgcagcttcttgaat 

Opn1sw 27 gcctcagtaccaccttgctc ccccacaaagaagacaaatcc 

Opn3 26 ggctggaacaggtacatcct gcatccttggatctccagtc 

Opn4 49 atctggtgatcacacgtcca gagtgccgttcgtcttttg 

Opn5 46 gaggtagcccatttcgacag ttggtcagcttcacctcaagt 

Oprd1 49 aagaacccggcagtctcc caggcagtgacacgctca 

Oprk1 9 ccgagagaaggaccgaaat actgcaactactaccagcacca 

Oprl1 66 tggtagttgtggctgtgtttg acacccagtccttgaaccag 

Oprm1 29 aattgtcaatgtctgcaactgg atgaacattacgggcagacc 

Oxgr1 75 catcacatctcaggtgccttt ccactggcatagtaatggatga 

Oxtr 62 catcaccttccgcttctacg ccacctgcaagtatttgacca 

P2ry10 21 gcctctttctcctcaaacca tgatgcccacatcgtaccta 

Prlhr 85 ctgcacattttcaacctattgc gaaggcgtaggggtcgat 

Prokr1 22 gcactacctcaccgccttc tcacaaagcagagcgtattga 

Prokr2 58 cttccttcctgatcgctttg aagtaggcagatgggacagc 

Ptafr 16 ttaatgatgcccatcaaatcac cgggatctaagacacagttggt 

Ptgdr 27 cgcaaaaccagagcctaaag acgtttcgcataactgattgc 

Ptgdr2 3 catcgtggttgccttcgt gcctccagcagactgaagat 

Ptger1 76 gtcttcttcggcctgtgc cacccacacagcgctctac 

Ptger2 49 tggcttcatattcaagaaaccag ggtacacgcgtgactttcg 

Ptger3 20 gaagtctttcctgctgtgcat aggagctgccccactaagtc 

Ptger4 49 ccgcagtgatgttcatcttc gcgcgacttgcacaatacta 

Ptgfr 76 gtggtgtgtgcatgtttgct aatctcggtgtccaaggatg 

 

Gene symbol Probe no. Forward primer Reverse primer 

Ptgir 64 gggagctggtgcttcatc cgtaggccagggagaagg 

Pth1r 15 atgacagttcccaaggacga gaggcctcctcatccagac 

Pth2r 71 caccactgtcactcacagca tgccagagatgagcacca 

Qrfpr 50 tgatctgctcattgccttctt ccagccacttgtcggaga 

Rgr 81 cagcaacctgctggtactga gcaacaagggcattcagg 

Rrh 17 cgtagtagtcctgggtatcttcatc agccaggttgataatcactgc 

S1pr1 70 caggatctactccttggtcagg gagatgttcttgcggaaggt 

S1pr2 72 cgtggtggagaatcttctgg cattgctgagtggaacttgc 

S1pr3 66 cgcatctactgcctggtca catggatctctcagagttgtgg 



S1pr4 81 agtacctgcgtggcatgg ggattaatggctgagttgaaca 

S1pr5 71 atgtgctcttctgcgtgct tgacagtaaatccttgcatagagc 

Sctr 22 gtactgcatcatggccaactac ccaggagcgtgtgaagataga 

Smo 75 ccattcattcccgcactaac agaagtccgagtctgcatcc 

Sstr1 42 ggtggtgatggtttttgtca aacacgttgaccagctgtacc 

Sstr2 9 tcctccgctatgccaagat caatggccaggttaaggatg 

Sstr3 29 ggcatcaaccagttcacca cagatagcggtccacactca 

Sstr4 83 gtgatcctacgctatgccaag cggccaggttgagtaggtag 

Sstr5 98 taacttccgccagagtttcc tcctccacaccgtatcctct 

Sucnr1 89 tgtgcttcacaccaacctct gcagatatcggtccatgctaa 

Taar1 4 gtgatgatcctcgttagttgga tccaggaagatcatcccaaat 

Taar2 66 cctttgcattattgcaccaaa gggactgaccagcagacg 

Taar3 68 agcgatatgcctgcgaac gctgctttcctgtcctttttc 

Taar4 49 caaaatgaaggccacatcaa cactcccatgacaatgcttaaa 

Taar5 105 aaagaaaagctgccaagacg aagggaagccaacacacaag 

Taar6 9 tgctggcagtgtttggaa gagtgcagctgcttgaaatg 

Taar7a 53 tgatcaatctagaaccatgaatgaa gttcaggttctcatagcacagc 

Taar7b 9 tggctgtgtgtggaaacct gaagttggcaggggagtgta 

Taar7d 19 tacacaggagccaatgatgc tgacacccacccacacag 

Taar7e 2 cccaccaggtttactgcatc acccatagctgatggacagaa 

Taar7f 2 tctgtttctggcaagtgcat tgagggaaaacccatagctg 

Taar8a 102 tgaaatctgttgctggggta atggctttcttaaaccaaggaa 

Taar8b 51 ctcattggttgatgctttcg aggcactccagcaacagatt 

 

Gene symbol Probe no. Forward primer Reverse primer 

Taar8c 29 tgctgtgatgtggctttttg agggtccgtgacagctatgt 

Taar9 75 ggaattagtggttgctctgacc cccaattttgattcagtggag 

Tacr1 60 acggcctcttttactgcaag catggagtagatactggcgaaga 

Tacr2 76 cagcaccttctgctacttcca tcatggagtagatgctgacga 

Tacr3 79 gccaacctgacgaaccag cataggccagcgaccaga 

Tas1r1 33 gcttcctcatgctgggttc tcccgaagaagctgtagagg 

Tas1r2 55 accccgatgaccccaata gtagcccgttgcggtagtta 

Tas1r3 6 ttggtgcacatcaccaatg taccaggaaagtgcccagaa 

Tas2r102 106 agctgggtcctttctagtcactt ataaaagacgctgagagttgtgg 



Tas2r103 5 gaggcaagcctctctttctg taggggccccaattctctat 

Tas2r104 40 tgttaaccatttccctttggag gagatctctgaatcctgatccaat 

Tas2r105 40 ctgcatgtttcttgttaattatgtca tcctgaaacaccagactgcat 

Tas2r106 2 tgcttgaagagaagaatcaatacag gggaaagcaattgaccatga 

Tas2r107 99 ggcatcctcctttgtgttgt tgcaatatatgtgtcccctaaaac 

Tas2r108 101 tgcttaccctccaggacatt ttgctttagctttcagtttatgatg 

Tas2r109 15 taaaatcctcaccgctttgg aattggaaaacctactagcatgaac 

Tas2r110 4 agccttgcaaacagggttc ggctcaacattcctatgacaataa 

Tas2r113 7 ccacggtaatgttttctttgc tggtgctgatgtctctgcat 

Tas2r114 48 tgcttgcttatctcatggctatt gcattttattatctttaaccatcttcg 

Tas2r115 63 cctttggtgtatccttgatagctt ctgcatcttccttacatgtttca 

Tas2r116 63 cagagccttgcagacattga catgagacaggaagaaaatgga 

Tas2r117 63 gtttcagttacactgttggtgtcat ccacatgtcggtttccaagt 

Tas2r118 19 cactgggtgcagatgaaaca cttcagaacagtgaactgagcttt 

Tas2r119 38 tgtacccaaggcctccact aggaggggtacataccaataacc 

Tas2r120 3 ttgtgtgacaattggatccttc ctggtttccccaaatcaaga 

Tas2r121 81 tgtgttctctgtaacaccattcac tccacaaggagaagattaacagg 

Tas2r122 88 tcttctctttatggagccacct gcttctgtgcttatgtctttgg 

Tas2r123 12 cattaaagccttgcaaactgtg ggaaaagtaagtatatggcatacagca 

Tas2r124 33 gcagacctctctttgggtaatg ttggtgtattctgtcttttcatcc 

Tas2r125 83 ctgaggcaggcatctctgtt tccgtacatctttggacttgc 

Tas2r126 69 gtgtgtgggattggtcaaca gctcccggagtactcaacc 

Tas2r129 41 gagggacctttctttctgtgc gcaatttatgttaggaatccatga 

 

Gene symbol Probe no. Forward primer Reverse primer 

Tas2r130 42 tgcattcattgcactggtaaa gattaaatcaatagaggcaatcttcc 

Tas2r131 6 tagcccacatttcccatcc caagcacacctctcaatctcc 

Tas2r134 73 tccctgatcattggtggact gaagggcaattgtgtttcca 

Tas2r135 99 ccatcatgtccacaggagaa tcagtagtctgacatccaagaactgt 

Tas2r136 81 ggacaatgaggctttatggaa ccttaatgtgggttgaagcac 

Tas2r137 68 gtttccctggttgcctacct catctgctgtgtgtgcttcc 

Tas2r138 27 caaaccaagtgagcctctgg gagaagcggacaatcttgga 

Tas2r139 76 agtgcaccataggtatcattgc gcctttttctgaacccatga 

Tas2r140 109 gaagaacatgcaacacaatgc agggccttaatatgggctgt 



Tas2r143 18 caggcatctttttgaactcca tcagggcctttctcagtttg 

Tas2r144 92 aagcagaaaatcatagggctga tgaaggaaaccaacactgaca 

Tbxa2r 49 ggtggagatgatggttcagc agcaagggcatccaacac 

Tm7sf3 89 acatcatcctggccgtgt ggctgtcctctttctcttcg 

Tmem181a 76 tggacgacttcttccagtctc tggacccgtatcccatga 

Tpra1 3 gccaactactccagcacaca catggaggcaatgtcatctaag 

Trhr 83 gctgtggcagatctcatgg ggaaccatagatactgtcggttatg 

Uts2r 81 tggtcattgggctgctcta ggaagcttgctgggatagc 

V1ra8 92 aggaggatgggacgacatc aggcaagtggcacaaacag 

Vipr1 26 agagctgcgacggaagtg cgggtgttgtgatttggag 

Vipr2 33 cagtgtgaactgaaaagaagatgg agctgtgcagccggtagt 

Vmn1r10 64 ctgcaccacctgtcttctga ttgccatcaaagaggtattgg 

Vmn1r11 16 ttacatatgcagggtaatgagagg atggtgacagcctggaaca 

Vmn1r13 64 cacctgcctcctgagtgtg tgccagcatagaggtactcg 

Vmn1r14 15 tcagaccaagcagttgaagg cactgttaaaatcaaacccctga 

Vmn1r15 15 tgagaccaagcaggtgaaag tccctgatgatgtagttcatgg 

Vmn1r16 60 aaaaccaccagatgaaggtca agttaaaatcaatcccctaatgatgt 

Vmn1r17 15 actaaccagatgcaggtcactg cactgtaaaaatgaataccctgatgat 

Vmn1r18 64 gaggtctctctatctgcatcacc ccaacaaggagttcctgtgac 

Vmn1r19 15 agtgaaaaccgccagatgaa cactgttaaaaataatcccctgatg 

Vmn1r21 64 gaggcctctctatctgcatca tttgcaaacaagaaggtattgg 

Vmn1r22 95 atgcctcctgggtgtgttc tgcttaaattttgccaacagtg 

Vmn1r23 105 tttacactagtagggtgatgagagga gacagcctggaacacactca 

 

Gene symbol Probe no. Forward primer Reverse primer 

Vmn1r24 95 cctgccccctgagtgtatt ttaaattttgccaacagtgagg 

Vmn1r25 64 gggtcatgagagggttctctatt ttgccaacaatgaggtatgg 

Vmn1r26 16 ttacataaacagggtgatgagagg tcatagtgacggcctggaa 

Vmn1r27 64 atgcctctctatctgcaccac tttgccaaacaagaagtactgg 

Vmn1r28 9 acctcaaccctgtcatggaa aaaggagttagtgtgggataggc 

Vmn1r29 95 cacctgcctcctgagtgtg tcagtcttggtttgaattttgc 

Vmn1r30 64 cacctgcctcctgagtgtg ttgccaacagtgaggtatgg 

Vmn1r32 60 gaccaaccagttgaaggtcac cgtctctggaggttgtcattg 

Vmn1r33 60 agaccaaccagttgaaggtca gttgaaatcaatcccttgatgata 



Vmn1r35 60 ccagccagttgaaggtgatt aaaatcagtcccctgatgatgta 

Vmn1r36 60 ccaaccagctgaaggtgact aaaatcagtcccctgatgatgta 

Vmn1r37 60 tggcgcttataccaatgtga ttaaaatcagtcccctgatgatg 

Vmn1r38 16 aaacagggcaatgagaggtc cggagttgggactgatcg 

Vmn1r4 4 cttggtcacagaccgaagc ccctccagtaaggagcatcat 

Vmn1r40 18 cttcaaaagcatccccagag tgagtagaagacagcattttcca 

Vmn1r41 6 atccccatcacatctcaggt actaaaaagtgactgctgaaagacat 

Vmn1r42 95 tatcctccaggccatcattc tggcacctgatatgtgatgag 

Vmn1r43 15 ccacccctaatttgaccaca gctttccacgaggtaactcaa 

Vmn1r44 49 tcaaaatcatccccagaacaa gaagacagcattttccaaaaca 

Vmn1r45 95 gtgtcctccaggccatcat tgtgatggggatatttgtgc 

Vmn1r46 6 catcacatctcaggtgccttt tcgataagagttcactgctaagagac 

Vmn1r47 63 gctcatgaccttctttgtgct ttgaatcatccaagaacatagctc 

Vmn1r48 49 gctggtcctcagggaagtct gcctgtttcctgtgcatgt 

Vmn1r49 49 cagcaccagcctttcttca caaagaggctcgtgagcag 

Vmn1r5 16 tgatgagaagcctctctatgtgc ccagcaatgtagtactgggaca 

Vmn1r50 89 ctctgaagtgagtgttgggatct ttgcagaggtggacaacaaa 

Vmn1r51 15 tgctgatgaccatctatgacact gatgttggatcattcaggaacat 

Vmn1r52 92 tcaggaggatgggatgaca gacactcaacaggcaagtgg 

Vmn1r53 107 gtccggagggtacatggtag tgaagaaaggctggtcctgt 

Vmn1r54 88 tctctctctttgtgccaccag tctgggattgagagtgacagc 

Vmn1r6 82 tgctcactcttacccatgaaca tgtggttagcatggctcctac 

Vmn1r7 41 gttcaggcatcagaggcaat tttctcaggggattctctcg 

 

Gene symbol Probe no. Forward primer Reverse primer 

Vmn1r8 15 cgaatgtgagtgagaccaacc agtcccctggtgatgtggt 

Vmn2r1 99 tctttgaatgcaatgaaggttcta agcagagccaggagaacatc 

Vmn2r10 84 ccaaaccaggccacttgtat agccactgtgaaaaatactccaa 

Vmn2r107 11 atccccatcacatctcaggt aatatgaaggcgaggagtgc 

Vmn2r110 27 tatcctccaggccatcattc gcaaaggtggtctgctgaag 

Vmn2r111 6 ccacccctaatttgaccaca tgcaggtgactgagtttgga 

Vmn2r112 76 tcaaaatcatccccagaacaa tggaagccaaagtggagaag 

Vmn2r121 103 gtgtcctccaggccatcat tccagattctccaagcacct 

Vmn2r24 63 gggacacatccattgtcaga tgagcaaaagaaacaaaacattaga 



Vmn2r25 20 gctgtggttccatcattcaa tgtcaacatcagggaaagga 

Vmn2r26 6 ggatcaatgtatcaagtgtcctga tcatgggccaaaaatacca 

Vmn2r28 25 cccatatgttccctatttcaatg ccatgctcagaatgttcatca 

Vmn2r29 52 tccagtgtgttctatgtgcaatc ccatggagagtgtgttcatca 

Vmn2r30 106 ctccatggccatatcatcatt tgtgtcaggcagattcttgg 

Vmn2r31 25 tgtgttctgtgtgctatctgga gatgtggccatgctgagag 

Vmn2r32 48 gtgcaacaagggctcagttac cattgaatgcatcaggcaga 

Vmn2r33 76 taggtccaaagccaaaacca agcactggaggcaagaattg 

Vmn2r34 99 gcctcagctacctattactcatgtc tttggaaggccaatgaagag 

Vmn2r37 74 aaatttggatgaaataatggatgaa gaaataatcattttcaatgggtgtc 

Vmn2r39 73 ttgtgaagcaccatgacaca ggatggccaatgaagaaaaa 

Vmn2r42 5 ttggccttccaaacaaagtc ttttggccagaactgtgga 

Vmn2r43 73 ttgtgaagcaccatgacaca ggatggccaatgaagaaaaa 

Vmn2r44 52 acccagggagaagattgagg ccatggagagtgtgttcatca 

Vmn2r49 69 tggccaagaatctacctgatg tgtttgccctttgtgctatg 

Vmn2r50 7 tcactgtggttcttgctttca agttgggtgtgcctgataca 

Vmn2r51 69 gggtcatgagagggttctctatt caaccatgtgtttgccctta 

Vmn2r54 50 ttacataaacagggtgatgagagg agcaggaaaaacagggtgag 

Vmn2r60 100 atgcctctctatctgcaccac atccccaagggctcttcata 

Vmn2r65 108 acctcaaccctgtcatggaa ttgtcttggtgtttcaaaagga 

Vmn2r66 25 cacctgcctcctgagtgtg ttcaggttgctggtgtgaaa 

Vmn2r68 13 cacctgcctcctgagtgtg agcctttcccaaaggatctc 

Vmn2r72 84 gaccaaccagttgaaggtcac gccacagtgaaagcaatgg 

 

Gene symbol Probe no. Forward primer Reverse primer 

Vmn2r73 5 agaccaaccagttgaaggtca aggccagtactacagtaattgtcttg 

Vmn2r81 106 ccagccagttgaaggtgatt ctcccaaaggccatgactc 

Vmn2r84 21 ccaaccagctgaaggtgact caggaaagccacagtgaagc 

Vmn2r88 56 tggcgcttataccaatgtga ttgtaaccttcatcactcatcacc 

Vmn2r89 56 aaacagggcaatgagaggtc cttcatcactcatggccatatc 

Vmn2r93 100 cttcaaaagcatccccagag ccccaggggttcatcata 

Xcr1 73 atcttcaccgtcgtggtagc ggaagagtgtgaggttgtaggg 

 


