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Comments on 5-HT2A model and sequence alignment published by other 

groups 
 

(1) Comparing our model with the Chambers and Nichols
36

 model on 5-HT2A 

 

(i) The model of 5-HT2A by Chambers and Nichols was constructed using bovine 

rhodopsin as a template. We have used the template β2-AR to build our model, 

which is better in two ways (a) sequence identity of 5-HT2A with β2-AR is much 

better than with Bovine  Rhodopsin, (b) both β2-AR and  5-HT2A belong to amine 

GPCR, which is a sub-group of Class A GPCR.  

(ii) Moreover, in Chambers and Nichols model, the network of polar interaction 

(“ionic lock”) was preserved between Arg residue (R135 in bovine rhodopsin) 

from conserved E/DRY motif of TM3 helix and Glu residue (E247 in bovine 

rhodopsin) of TM6, which bridges these two transmembrane helices, stabilizing 

the inactive-state conformation.  It is also mentioned that the same interaction is 

preserved in all class A GPCRs. But the analogous polar interactions are broken 

in all the ligand-activated GPCR crystal structures, β2-AR, β1-AR and A2A, that 

were published very recently. Please see reference number “61” in the main 

article. Since we have used β2-AR as a template, our model also retains the lack of 

network of polar interaction (“ionic lock”).  

 

  

(2) Comparison of our model with Evers and co-workers’ model
37

 

 

Evers and co-workers also generated the protein models by applying ligand-

supported homology modelling using bovine rhodopsin as a template. The authors claims 

that the comparison of the different methods in retrieving known antagonists from the 

virtual libraries shows that the ligand-based screening techniques outperform the 

molecular docking approach when sufficient ligand information is used for the generation 

of models. However, he agrees that the present study cannot provide an exhaustive 

comparison of all currently available virtual screening methods. Also, they suggest that 

protein models can be used as a structural basis for the generation of relevant binding 

poses and ligand alignments, which would be useful for the subsequent generation of 3D-

QSAR models. In another article published by the same group, which came on the same 

issue of the same journal (Evers, A and Klabunde, T. 2005, 48:1088-1097), the authors 

claim that structure-based homology models may be used as a structural basis for GPCR 

lead finding and compound optimization. When considering the ligand-supported 

homology model used in that study, one would like to be cautious that the model could be 

inaccurate with the docking poses due to the distant homology to bovine Rhodopsin 

(template). It would be enthusiastic to see the similar kind of virtual screening on 5-HT2A 

model built using better template such as adrenergic receptors. 
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Since 3D-coordinates and the information on model quality through PROCHECK or 

other methods were not available for the model constructed either by Chambers and 

Nichols or by Evers and co-workers, we are unable to perform detailed structure 

comparisons of our model with theirs. 

 

(3) Comparison of our model with Bruno and co-workers’ model
35

 

 

The paper by Bruno and co-workers’ model on 5-HT2A was published subsequent to the 

analysis described and reported in our manuscript. 

(i) Brunos’ model was built by using β2-AR as a template, which was considered as a 

more suitable template than the bovine Rhodopsin as we have done. The 

alignment constructed by us to model the template is consistent with the 

alignment constructed by Bruno and co-workers except that the alignment at TM5 

was eight residues longer than their alignment at TM5. 

(ii) Our model is consistent with their model in preserving the disulphide bridge 

between C148 on TM3 and C227 on ECL2. 

(iii) The model coordinates could not be obtain for a rigorous comparison. It is not 

clear if their model includes N-terminal and C-terminal loop regions, but, it seems 

that the model was built with ICL3 region (viewed through their results part of 

root mean square fluctuation on residues. Compared to their model, our model 

was built with the loop regions which includes N-terminal, C- terminal and ICL3 

region, which further raise a question of stability of their incomplete monomeric 

structure that went through molecular dynamics and derived docking studies.  

(iv) Though, the PROCHECK results were included in Bruno and coworkers’ article, 

we are unable to find the statistical numbers for residues falling under allowed 

regions to compare with our PROCHECK results. But, comparing the results 

graphically, our result shows that fewer residues of our model fall outside the 

allowed regions of Ramachandran plot despite the presence of residues at N-

terminal and ICL3 regions in our model (Supplementary Table 1). 

 

(4) Comparing our 5-HT2A sequence alignment with Johnson and co-workers’ 

alignment
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  Our sequence comparison of human 5-HT2A with monkey, pig and rat 5-HT2A was 

consistent with the alignment by Johnson and co-workers. Analysis of our alignment 

result shows that the most variable regions are found in the N- and C-terminal regions 

(Supplementary Figures 3, 4 and 5) and very few variable residues found at TM regions. 
 

 



 

Legend to Supplementary Figure 

Supplementary Figure SF1: Human amine GPCR sequence alignment. The human amine GPCR sequence 

alignment (42 sequences) includes sequences from dopamine receptors, histamine receptors, adrenergic 

receptors, angiotensin type-II receptors, trace amine associated receptors and 5-HT receptors  and were referred 

as human amine GPCR sequences. This alignment shows the conserved residues and motifs, which are 

described inside result part under the same heading. 

Supplementary Figure SF2: Human 5-HT class GPCR alignment. There are 12 sequences from 5-HT1, 5-HT2, 

5-HT4, 5-ht5, 5-HT6 and 5-HT7 receptors and their subtypes of humans were refer to human 5-HT receptor 

sequences. 

Supplementary Figure SF3: Sequence Alignment of 5-HT2a orthologous receptors. Orthologous of 5-

HT2A receptor sequences (14 sequences) were aligned to identify the amino acid exchanges 

Supplementary Figure SF4: Comparison of human 5-HT2A sequence against rat 5-HT2A. A close comparison 

of sequences between human and rat (Rattus norvegieus) 5-HT2A receptor was performed, to identify 

residues which are specific to the corresponding species and are reported in Figure 3 in the main article. 

Supplementary Figure SF5: Comparison of human 5-HT2A sequence against rodents 5-HT2A. The 5-HT2A 

sequences of rodents such as Rattus norvegieus, Mus musculus, Cricetulus griesius, Chinese 

hamster and Mesocricetus auratus were compared against human 5-HT2A. 

Supplementary Figure SF6: Comparison of human 5-HT2A sequence against human 5-HT2B and 5-HT2C 

sequences. Comparison of amino acid exchanges across the subclasses, 5-HT2A, 5-HT2B and 5-

HT2C. 

Supplementary Figure SF7: PROCHECK results on built model. Fully allowed regions are marked in yellow 

and partially allowed regions in red. A vast majority of the points are within allowed and partially allowed 

regions. The analyzed results were tabulated in Supplementary Table 1. Results of applying the validation 

program, PROCHECK, on the final model of 5-HT2A (A) before loop (N-terminal, ICL3 and C-terminal 

regions) building, and (B) after loop building. 

Supplementary Figure SF8: Verify3d results on built model. The built model was validated through verify3d 

server and results were considered tabulated in Supplementary Table 1. 

Supplementary Figure SF9: Analysis of correlation of the binding energy with experimental affinity values 

derived from the literature
25, 40-43

. Similar experimental data are not available for dopamine. 

Supplementary Figure SF10: Comparison of side chain orientation of conserved residues on each TM 

helices. The orientation of conserved residues on each TM helices of the model were compared with the 

available crystal structures (Bovine Rhodopsin, Turkey β1-AR and Human Adenosin A2A receptor) by 

superposing them, which excludes the template crystal structure. (A) Asn in TM1, Asp in TM2, Arg in TM3 and 



Trp in TM4 were compared for their side chain orientation and represented by sticks. (B) The conserved Pro 

residue on TM5, 6 and 7 was compared for their side chain orientation and represented by sticks 

 
Supplementary Figure SF11: Representation of docked poses for each ligand. Ligands are coloured in cyan 

and the residue which makes H-bond with the ligand coloured in pink.  The secondary structural regions are 

marked, from where the residue comes to make the H-bond. H-bonds are marked in dotted yellow line. 

 

Supplementary Figure SF12a: Ligplot representation. Representation of interaction is depicted for the ligands 

such as Serotonin, Dopamine, DOI and LSD. H-bond, hydrophobic and hydrophilic residues are ploted and key 

for the same is given at the end of the figure. 

Supplementary Figure SF12b: Ligplot representation. Representation of interaction is depicted for the ligands 

such as Ketanserin, Haloperidol, Clozapine and Risperidone. H-bond, hydrophobic and hydrophilic residues are 

ploted and key for the same is given at the end of the figure. 

 

 

 

 

 

Legend to Supplementary Table 
 
Supplementary Table ST1: Residue length for each TM helix in the built model and their sequence identity 

with template β2-AR (PDB id 2RH1). The regions are also marked for their structural validity through 

Ramachandran plot and verify3d. 
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                                                                                                                                                  *  :   .     ::      
21728|DRD1_HUMAN ------------------------------------------------------MRTLNTSAMDGTGLVVERDFSVR-----------------------------------ILTACFLSLLILSTLLGNTLVCAAVIRFRHLRSKVTNF    61
21918|DRD5_HUMAN ------------------------------------------------------MLPPGSNGTAYPGQFALYQQLAQGNAVGGSA------------------GAPPLGPSQVVTACLLTLLIIWTLLGNVLVCAAIVRSRHLRANMTNV    78
25021|HRH2_HUMAN ------------------------------------------------------MAPNGTASSFCLDSTACK----------------------------------------ITITVVLAVLILITVAGNVVVCLAVGLNRRLRN-LTNC    55
8588|ADRB1_HUMAN ----------------------MGAGVLVLGASEPGNLSSAAPLPDGAATAARLLVPASPPASLLPPASESPE-------------------------------PLSQQWTAGMG-LLMALIVLLIVAGNVLVIVAIAKTPRLQT-LTNL    95
7550|ADRB2_HUMAN ----------------------MGQ---------PGNGS------------AFLLAPNRSHA----PDHDVTQ-------------------------------QRDEVWVVGMG-IVMSLIVLAIVFGNVLVITAIAKFERLQT-VTNY    70
3945|ADRB3_HUMAN ----------------------MAP--------WPHENS--------------SLAPWPDLPTLAPNTANTSG-------------------------------LPGVPWEAALAGALLALAVLATVGGNLLVIVAIAWTPRLQT-MTNV    74
5368|ADA1B_HUMAN -------------MNPDLDTGHNTS--------------------APAHWGELKNANFTGPNQTS-SNSTLP--------------------------------QLDITRAISVG-LVLGAFILFAIVGNILVILSVACNRHLRT-PTNY    82
5348|ADA1A_HUMAN ------------------------------------------------------MVFLSGNASDS-SNCTQPP------------------------------APVNISKAILLG-VILGGLILFGVLGNILVILSVACHRHLHS-VTHY    63
5100|ADA1D_HUMAN MTFRDLLSVSFEGPRPDSSAGGSSAGGGGGSAGGAAPSEGPAVGGVPGGAGGGGGVVGAGSGEDNRSSAGEPGSAGAGGDVNGTAAVG---------------GLVVSAQGVGVG-VFLAAFILMAVAGNLLVILSVACNRHLQT-VTNY   133
3639|5HT4R_HUMAN ------------------------------------------------------MDKLDANVSSEEGFGSVEK---------------------------------------VVLLTFLSTVILMAILGNLLVMVAVCWDRQLRKIKTNY    57
8223|5HT2A_HUMAN --------------MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHL------------------------QEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQN-ATNY   111
8335|5HT2C_HUMAN --------------MVNLRNAVHSFLVHLIGLLVWQCDISVSP-----VAAIVTDIFN-TSDG-GRFKFPDG--------------------------------------VQNWPALSIVIIIIMTIGGNILVIMAVSMEKKLHN-ATNY    90
1595|5HT2B_HUMAN ---------------MALSYRVSELQSTIPEHILQSTFVHVIS-------SNWSGLQTESIPEEMKQIVEEQG------------------------------------NKLHWAALLILMVIIPTIGGNTLVILAVSLEKKLQY-ATNY    91
P1P5|TAAR2_HUMAN ----------------------MAVSSEQHELSHFKRTQTKKE----------KFNCSEYGNRSCPENERSLG-------------------------------------VRVAMYSFMAGSIFITIFGNLAMIISISYFKQLHT-PTNF    80
P1P4|TAAR3_HUMAN ----------------------MDLTYIPEDLSSCPKFVN-------------KILSSHQPLFSCP------G-------------------------------------DNVFGYDWSHD---YPLFGNLVIMVSISHFKQLHS-PTNF    68
6RJ0|TAAR1_HUMAN ------------------------------MMPFCHNIIN---------------ISCVKNNWSND--------------------------------------------VRASLYSLMVLIILTTLVGNLIVIVSISHFKQLHT-PTNW    60
6RI8|TAAR6_HUMAN ---------------------------------MSSNSSLLVA----------VQLCYANVNGSCVKIPFSPG-------------------------------------SRVILYIVFGFGAVLAVFGNLLVMISILHFKQLHS-PTNF    69
69N4|TAAR8_HUMAN ---------------------------------MTSNFSQPV-----------VQLCYEDVNGSCIETPYSPG-------------------------------------SRVILYTAFSFGSLLAVFGNLLVMTSVLHFKQLHS-PTNF    68
6RI9|TAAR9_HUMAN ---------------------------------MVNNFSQAEA----------VELCYKNVNESCIKTPYSPG-------------------------------------PRSILYAVLGFGAVLAAFGNLLVMIAILHFKQLHT-PTNF    69
4804|TAAR5_HUMAN ------------------------------MRAVFIQGAEEHP----------AAFCYQ-VNGSCPRTVHTLG-------------------------------------IQLVIYLACAAGMLIIVLGNVFVAFAVSYFKALHT-PTNF    71
14416|DRD2_HUMAN -------------------------------------MDPLNLSWYDDDLERQNWSRPFNGSDGK-----------------------------------------ADRPHYNYYATLLTLLIAVIVFGNVLVCMAVSREKALQT-TTNY    71
35462|DRD3_HUMAN ---------------------------------------MASLSQLSSHL---NYTCGAENSTGA-----------------------------------------SQARPHAYYALSYCALILAIVFGNGLVCMAVLKERALQT-TTNY    66
21917|DRD4_HUMAN -------------------------------------MGNRSTADADGLLAGRGPAAGASAGASA-----------------------------------------GLAGQGAAALVGGVLLIGAVLAGNSLVCVSVATERALQT-PTNS    71
8913|ADA2A_HUMAN -------------------------------------MGS--------LQPDAG-NASWNGTEAPGGGARAT---------------------------------PYSLQVTLTLVCLAGLLMLLTVFGNVLVIIAVFTSRALKA-PQNL    70
8825|ADA2C_HUMAN -------------------------------------MASPALAAALAVAAAAGPNASGAGERGSGGVANASG------------------------ASWGPPRGQYSAGAVAGLAAVVGFLIVFTVVGNVLVVIAVLTSRALRA-PQNL    88
8089|ADA2B_HUMAN -------------------------------------MDHQDP---------------------------------------------------------------YSVQATAAIAAAITFLILFTIFGNALVILAVLTSRSLRA-PQNL    49
8222|5HT1B_HUMAN ------------------------MEEPGAQCAPPPPAGSETWVPQANLSSAPSQNCSAKDYIYQDS-ISLPW--------------------------------------KVLLVMLLALITLATTLSNAFVIATVYRTRKLHT-PANY    86
8221|5HT1D_HUMAN ---------------------------------MSPLNQSAEGLPQE--ASNRSLNATETSEAWDPR-TLQAL--------------------------------------KISLAVVLSVITLATVLSNAFVLTTILLTRKLHT-PANY    75
8566|5HT1E_HUMAN ---------------------------------------------------MNITNCT-TEASMAIRPKTITE--------------------------------------KMLICMTLVVITTLTTLLNLAVIMAIGTTKKLHQ-PANY    59
0939|5HT1F_HUMAN ---------------------------------------------------MDFLNSSDQNLTSEELLNRMPS--------------------------------------KILVSLTLSGLALMTTTINSLVIAAIIVTRKLHH-PANY    60
8908|5HT1A_HUMAN --------------------------------------MDVLSPGQGNNTTSPPAPFETGGNTTGISDVTVSY--------------------------------------QVITSLLLGTLIFCAVLGNACVVAAIALERSLQN-VANY    73
7898|5HT5A_HUMAN --------------------------------MDLPVN-LTSFSLSTPSPLETNHSLGKDDLRPSSPLLSVFG---------------------------------------VLILTLLGFLVAATFAWNLLVLATILRVRTFHR-VPHN    77
4969|5HT7R_HUMAN -------------------------------MMDVNSSGRPDLYGHLRSFLLPEVGRGLPDLSPDGGADPVAGSWAPHLLSEVTASPAPTWDAPPDNASGCGEQINYGRVEKVVIGSILTLITLLTIAGNCLVVISVCFVKKLRQ-PSNY   118
11229|ACM1_HUMAN --------------------------------------------------MNTSAPPAVSPNITVLAPGKG-------------------------------------PWQVAFIGITTGLLSLATVTGNLLVLISFKVNTELKT-VNNY    62
08912|ACM5_HUMAN --------------------------------------------MEGDSYHNATTVNGTPVNHQPLERHR--------------------------------------LWEVITIAAVTAVVSLITIVGNVLVMISFKVNSQLKT-VNNY    67
20309|ACM3_HUMAN -------------------------------------MTLHNNSTTSPLFPNISSSWIHSPSDAGLPPGTVTHFGSYNVSRAAGNFSSPDG-------TTDDPLGGHTVWQVVFIAFLTGILALVTIIGNILVIVSFKVNKQLKT-VNNY   105
08172|ACM2_HUMAN -------------------------------------------------MNNST----NSSNNSLALTSP------------------------------------YKTFEVVFIVLVAGSLSLVTIIGNILVMVSIKVNRHLQT-VNNY    60
08173|ACM4_HUMAN -------------------------------------------------MANFTPVNGSSGNQSVRLVTSSSH-------------------------------NRYETVEMVFIATVTGSLSLVTVVGNILVMLSIKVNRQLQT-VNNY    69
9Y5N1|HRH3_HUMAN ---------------------------------------MERAPPDGPLNASGALAGEAAAAGGARGFS---------------------------------------AAWTAVLAALMALLIVATVLGNALVMLAFVADSSLRT-QNNF    71
9H3N8|HRH4_HUMAN ----------------------------------------------------------MPDTNSTINLS---------------------------------------LSTRVTLAFFMSLVAFAIMLGNALVILAFVVDKNLRH-RSSY    52
0406|5HT6R_HUMAN -------------------------------------------------MVPEPGPTANSTPAWGAGPPSAPG-------------------------------------GSGWVAAALCVVIALTAAANSLLIALICTQPALRN-TSNF    63
35367|HRH1_HUMAN -------------------------------------------------MSLPNSSCLLEDKMCEGNKTTMAS------------------------------------PQLMPLVVVLSTICLVTVGLNLLVLYAVRSERKLHT-VGNL    64
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150
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                  . .:   *            *      *      *      *   :  :. **.  :    .                 :   * .                                                       
21728|DRD1_HUMAN FVISLAVSDLLVAVLVMPWKAVAEIAG-FWPFG-SFCNIWVAFDIMCSTASILNLCVISVDRYWAISSP-FRYER---KMTPKAAFILISVAWTLSVLISFIPVQLSWHKA------KPTS--------------PSDGNATSLAETIDN   185
21918|DRD5_HUMAN FIVSLAVSDLFVALLVMPWKAVAEVAG-YWPFG-AFCDVWVAFDIMCSTASILNLCVISVDRYWAISRP-FRYKR---KMTQRMALVMVGLAWTLSILISFIPVQLNWHRD------QAASWGGLDLPNNLANWTPWEEDFWEPDVNAEN   216
25021|HRH2_HUMAN FIVSLAITDLLLGLLVLPFSAIYQLSC-KWSFGKVFCNIYTSLDVMLCTASILNLFMISLDRYCAVMDP-LRYPV---LVTPVRVAISLVLIWVISITLSFLSIHLGWNSR------NETS---------------------KGNHTTSK   173
8588|ADRB1_HUMAN FIMSLASADLVMGLLVVPFGATIVVWG-RWEYGSFFCELWTSVDVLCVTASIETLCVIALDRYLAITSP-FRYQS---LLTRARARGLVCTVWAISALVSFLPILMHWWRA------ESD-------------------EARRCYNDPKC   215
7550|ADRB2_HUMAN FITSLACADLVMGLAVVPFGAAHILMK-MWTFGNFWCEFWTSIDVLCVTASIETLCVIAVDRYFAITSP-FKYQS---LLTKNKARVIILMVWIVSGLTSFLPIQMHWYRA------THQ-------------------EAINCYANETC   190
3945|ADRB3_HUMAN FVTSLAAADLVMGLLVVPPAATLALTG-HWPLGATGCELWTSVDVLCVTASIETLCALAVDRYLAVTNP-LRYGA---LVTKRCARTAVVLVWVVSAAVSFAPIMSQWWRV------GADA------------------EAQRCHSNPRC   195
5368|ADA1B_HUMAN FIVNLAMADLLLSFTVLPFSAALEVLG-YWVLGRIFCDIWAAVDVLCCTASILSLCAISIDRYIGVRYS-LQYPT---LVTRRKAILALLSVWVLSTVISIGPLLGWKEPA------PND---------------------------DKE   194
5348|ADA1A_HUMAN YIVNLAVADLLLTSTVLPFSAIFEVLG-YWAFGRVFCNIWAAVDVLCCTASIMGLCIISIDRYIGVSYP-LRYPT---IVTQRRGLMALLCVWALSLVISIGPLFGWRQPA------PED---------------------------ETI   175
5100|ADA1D_HUMAN FIVNLAVADLLLSATVLPFSATMEVLG-FWAFGRAFCDVWAAVDVLCCTASILSLCTISVDRYVGVRHS-LKYPA---IMTERKAAAILALLWVVALVVSVGPLLGWKEPV------PPD---------------------------ERF   245
3639|5HT4R_HUMAN FIVSLAFADLLVSVLVMPFGAIELVQD-IWIYGEVFCLVRTSLDVLLTTASIFHLCCISLDRYYAICCQPLVYRN---KMTPLRIALMLGGCWVIPTFISFLPIMQGWNNIGIIDLIE--------------------KRKFNQNSNSTY   183
8223|5HT2A_HUMAN FLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAVWIYLDVLFSTASIMHLCAISLDRYVAIQNP-IHHSR---FNSRTKAFLKIIAVWTISVGISMPIPVFGLQDD--SKV------------------------FKE-GSCLLA   230
8335|5HT2C_HUMAN FLMSLAIADMLVGLLVMPLSLLAILYDYVWPLPRYLCPVWISLDVLFSTASIMHLCAISLDRYVAIRNP-IEHSR---FNSRTKAIMKIAIVWAISIGVSVPIPVIGLRDE--EKV------------------------FVNNTTCVLN   210
1595|5HT2B_HUMAN FLMSLAVADLLVGLFVMPIALLTIMFEAMWPLPLVLCPAWLFLDVLFSTASIMHLCAISVDRYIAIKKP-IQANQ---YNSRATAFIKITVVWLISIGIAIPVPIKGIETD--VDN------------------------PNN-ITCVLT   210
P1P5|TAAR2_HUMAN LILSMAITDFLLGFTIMPYSMIRSVEN-CWYFGLTFCKIYYSFDLMLSITSIFHLCSVAIDRFYAICYP-LLYST---KITIPVIKRLLLLCWSVPGAFAFGVVFSEAYADGIEG-------------------------YDILVACSSS   200
P1P4|TAAR3_HUMAN LILSMATTDFLLGFVIMPYSIMRSVES-CWYFGDGFCKFHTSFDMMLRLTSIFHLCSIAIDRFYAVCYP-LHYTT---KMTNSTIKQLLAFCWSVPALFSFGLVLSEADVSGMQS-------------------------YKILVACFNF   188
6RJ0|TAAR1_HUMAN LIHSMATVDFLLGCLVMPYSMVRSAEH-CWYFGEVFCKIHTSTDIMLSSASIFHLSFISIDRYYAVCDP-LRYKA---KMNILVICVMIFISWSVPAVFAFGMIFLELNFKGAEEI------------------------YYKHVHCRGG   181
6RI8|TAAR6_HUMAN LVASLACADFLVGVTVMPFSMVRTVES-CWYFGRSFCTFHTCCDVAFCYSSLFHLCFISIDRYIAVTDP-LVYPT---KFTVSVSGICISVSWILPLMYSGAVFYTGVYDDGLEE-------------------------LSDALNCIGG   189
69N4|TAAR8_HUMAN LIASLACADFLVGVTVMLFSMVRTVES-CWYFGAKFCTLHSCCDVAFCYSSVLHLCFICIDRYIVVTDP-LVYAT---KFTVSVSGICISVSWILPLTYSGAVFYTGVNDDGLEE-------------------------LVSALNCVGG   188
6RI9|TAAR9_HUMAN LIASLACADFLVGVTVMPFSTVRSVES-CWYFGDSYCKFHTCFDTSFCFASLFHLCCISVDRYIAVTDP-LTYPT---KFTVSVSGICIVLSWFFSVTYSFSIFYTGANEEGIEE-------------------------LVVALTCVGG   189
4804|TAAR5_HUMAN LLLSLALADMFLGLLVLPLSTIRSVES-CWFFGDFLCRLHTYLDTLFCLTSIFHLCFISIDRHCAICDP-LLYPS---KFTVRVALRYILAGWGVPAAYTSLFLYTDVVETRLSQ-------------------------WLEEMPCVGS   191
14416|DRD2_HUMAN LIVSLAVADLLVATLVMPWVVYLEVVG-EWKFSRIHCDIFVTLDVMMCTASILNLCAISIDRYTAVAMP-MLYN--TRYSSKRRVTVMISIVWVLSFTISCPLLFG-LNN------------------------------------ADQN   180
35462|DRD3_HUMAN LVVSLAVADLLVATLVMPWVVYLEVTGGVWNFSRICCDVFVTLDVMMCTASILNLCAISIDRYTAVVMP-VHYQHGTGQSSCRRVALMITAVWVLAFAVSCPLLFG-FNTT-----------------------------------GDPT   179
21917|DRD4_HUMAN FIVSLAAADLLLALLVLPLFVYSEVQGGAWLLSPRLCDALMAMDVMLCTASIFNLCAISVDRFVAVAVP-LRYN---RQGGSRRQLLLIGATWLLSAAVAAPVLCG-LNDVRG---------------------------------RDPA   183
8913|ADA2A_HUMAN FLVSLASADILVATLVIPFSLANEVMG-YWYFGKAWCEIYLALDVLFCTSSIVHLCAISLDRYWSITQA-IEYN---LKRTPRRIKAIIITVWVISAVISFPPLISIEKKGGGG----------------------------GPQPAEPR   187
8825|ADA2C_HUMAN FLVSLASADILVATLVMPFSLANELMA-YWYFGQVWCGVYLALDVLFCTSSIVHLCAISLDRYWSVTQA-VEYN---LKRTPRRVKATIVAVWLISAVISFPPLVSLYRQPDG--------------------------------AAYPQ   201
8089|ADA2B_HUMAN FLVSLAAADILVATLIIPFSLANELLG-YWYFRRTWCEVYLALDVLFCTSSIVHLCAISLDRYWAVSRA-LEYN---SKRTPRRIKCIILTVWLIAAVISLPPLIYKGDQGPQ-------------------------------PRGRPQ   163
8222|5HT1B_HUMAN LIASLAVTDLLVSILVMPISTMYTVTG-RWTLGQVVCDFWLSSDITCCTASILHLCVIALDRYWAITDA-VEYS---AKRTPKRAAVMIALVWVFSISISLPPFF-WRQAK-------------------------------AEEEVSEC   199
8221|5HT1D_HUMAN LIGSLATTDLLVSILVMPISIAYTITH-TWNFGQILCDIWLSSDITCCTASILHLCVIALDRYWAITDA-LEYS---KRRTAGHAATMIAIVWAISICISIPPLF-WRQAK-------------------------------AQEEMSDC   188
8566|5HT1E_HUMAN LICSLAVTDLLVAVLVMPLSIIYIVMD-RWKLGYFLCEVWLSVDMTCCTCSILHLCVIALDRYWAITNA-IEYA---RKRTAKRAALMILTVWTISIFISMPPLF-WRSHRR------------------------------LSPPPSQC   173
0939|5HT1F_HUMAN LICSLAVTDFLVAVLVMPFSIVYIVRE-SWIMGQVVCDIWLSVDITCCTCSILHLSAIALDRYRAITDA-VEYA---RKRTPKHAGIMITIVWIISVFISMPPLF-WRHQG--------------------------------TSRDDEC   172
8908|5HT1A_HUMAN LIGSLAVTDLMVSVLVLPMAALYQVLN-KWTLGQVTCDLFIALDVLCCTSSILHLCAIALDRYWAITDP-IDYV---NKRTPRRAAALISLTWLIGFLISIPPMLGWRTPE-------------------------------DRSDPDAC   187
7898|5HT5A_HUMAN LVASMAVSDVLVAALVMPLSLVHELSGRRWQLGRRLCQLWIACDVLCCTASIWNVTAIALDRYWSITRH-MEYT---LRTRKCVSNVMIALTWALSAVISLAPLLFGWGET-------------------------------YSEGSEEC   192
4969|5HT7R_HUMAN LIVSLALADLSVAVAVMPFVSVTDLIGGKWIFGHFFCNVFIAMDVMCCTASIMTLCVISIDRYLGITRP-LTYP---VRQNGKCMAKMILSVWLLSASITLPP-LFGWAQN-------------------------------VND-DKVC   231
11229|ACM1_HUMAN FLLSLACADLIIGTFSMNLYTTYLLMG-HWALGTLACDLWLALDYVASNASVMNLLLISFDRYFSVTRP-LSYR--AKR-TPRRAALMIGLAWLVSFVLWAPAILFWQYLVG----------------------------ERTVLAGQCY   179
08912|ACM5_HUMAN YLLSLACADLIIGIFSMNLYTTYILMG-RWALGSLACDLWLALDYVASNASVMNLLVISFDRYFSITRP-LTYR--AKR-TPKRAGIMIGLAWLISFILWAPAILCWQYLVG----------------------------KRTVPLDECQ   184
20309|ACM3_HUMAN FLLSLACADLIIGVISMNLFTTYIIMN-RWALGNLACDLWLAIDYVASNASVMNLLVISFDRYFSITRP-LTYR--AKR-TTKRAGVMIGLAWVISFVLWAPAILFWQYFVG----------------------------KRTVPPGECF   222
08172|ACM2_HUMAN FLFSLACADLIIGVFSMNLYTLYTVIG-YWPLGPVVCDLWLALDYVVSNASVMNLLIISFDRYFCVTKP-LTYP--VKR-TTKMAGMMIAAAWVLSFILWAPAILFWQFIVG----------------------------VRTVEDGECY   177
08173|ACM4_HUMAN FLFSLACADLIIGAFSMNLYTVYIIKG-YWPLGAVVCDLWLALDYVVSNASVMNLLIISFDRYFCVTKP-LTYP--ARR-TTKMAGLMIAAAWVLSFVLWAPAILFWQFVVG----------------------------KRTVPDNQCF   186
9Y5N1|HRH3_HUMAN FLLNLAISDFLVGAFCIPLYVPYVLTG-RWTFGRGLCKLWLVVDYLLCTSSAFNIVLISYDRFLSVTRA-VSYR--AQQGDTRRAVRKMLLVWVLAFLLYGPAILSWEYLSG----------------------------GSSIPEGHCY   189
9H3N8|HRH4_HUMAN FFLNLAISDFFVGVISIPLYIPHTLF--EWDFGKEICVFWLTTDYLLCTASVYNIVLISYDRYLSVSNA-VSYR--TQHTGVLKIVTLMVAVWVLAFLVNGPMILVSESWKD----------------------------EGSE----CE   165
0406|5HT6R_HUMAN FLVSLFTSDLMVGLVVMPPAMLNALYG-RWVLARGLCLLWTAFDVMCCSASILNLCLISLDRYLLILSP-LRYKL---RMTPLRALALVLGAWSLAALASFLPLLLGWHELG-----------------------------HARPPVPGQ   179
35367|HRH1_HUMAN YIVSLSVADLIVGAVVMPMNILYLLMS-KWSLGRPLCLFWLSMDYVASTASIFSVFILCIDRYRSVQQP-LRYLK---YRTKTRASATILGAWFLSFLWVIPILGWNHFMQQTS----------------------------VRREDKCE   181
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300



Supplementary Figure 1

Human amine GPCR alignment Page 3 of 6

                                  *  *                                                                                                                                 
21728|DRD1_HUMAN CDSSLSRTYAISSSVISFYIPVAIMIVTYTRIYRIAQKQIRRIAALERAAVHAKNCQTTT----------------------------------GNG-----------------------------------------------------   248
21918|DRD5_HUMAN CDSSLNRTYAISSSLISFYIPVAIMIVTYTRIYRIAQVQIRRISSLERAAEHAQSCRSS-------------------------------------------------------------------------------------------   275
25021|HRH2_HUMAN CKVQVNEVYGLVDGLVTFYLPLLIMCITYYRIFKVARDQAKRINHIS-------------------------------------------------------------------------------------------------------   220
8588|ADRB1_HUMAN CDFVTNRAYAIASSVVSFYVPLCIMAFVYLRVFREAQKQVKKIDSCERRFLGGPARPPSP----------------------------------SPSPVPAPAPPPGPPR----------------------------------------   291
7550|ADRB2_HUMAN CDFFTNQAYAIASSIVSFYVPLVIMVFVYSRVFQEAKRQLQKIDKSEGRFH-------VQ----------------------------------NLSQVEQ-------------------------------------------------   250
3945|ADRB3_HUMAN CAFASNMPYVLLSSSVSFYLPLLVMLFVYARVFVVATRQLRLLRGELGRFPPEES-PPAP----------------------------------SRSLAPAPVGTCAPP-----------------------------------------   269
5368|ADA1B_HUMAN CGVTEEPFYALFSSLGSFYIPLAVILVMYCRVYIVAKRTTKNLEAGVMKEMSNSKELTLR----------------------------------IHSKNFHEDTL---------------------------------------------   265
5348|ADA1A_HUMAN CQINEEPGYVLFSALGSFYLPLAIILVMYCRVYVVAKRESRGLKSGLKTDKSDSEQVTLR----------------------------------IHRKNAPAGGS---------------------------------------------   246
5100|ADA1D_HUMAN CGITEEAGYAVFSSVCSFYLPMAVIVVMYCRVYVVARSTTRSLEAGVKRERGKASEVVLR----------------------------------IHCRGAATGADGAH------------------------------------------   319
3639|5HT4R_HUMAN CVFMVNKPYAITCSVVAFYIPFLLMVLAYYRIYVTAKEHAHQIQMLQRAGASSES-----------------------------------------------------------------------------------------------   238
8223|5HT2A_HUMAN DD-----NFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLP------------------------------------------------------------------------------------------   285
8335|5HT2C_HUMAN DP-----NFVLIGSFVAFFIPLTIMVITYCLTIYVLRRQALMLLHGHTEEPPGLSLDFLK----------------------------------CCKRNTAE------------------------------------------------   273
1595|5HT2B_HUMAN KERFG--DFMLFGSLAAFFTPLAIMIVTYFLTIHALQKKAYLVKNKPPQRLTWLTVSTVF----------------------------------QRDETPCSSPEKVAMLDGS-------------------------------------   287
P1P5|TAAR2_HUMAN CPVMFNKLWGTTLFMAGFFTPGSMMVGIYGKIFAVSRKHAHAINNLR-------------------------------------------------------------------------------------------------------   247
P1P4|TAAR3_HUMAN CALTFNKFWGTILFTTCFFTPGSIMVGIYGKIFIVSKQHARVISHVP-------------------------------------------------------------------------------------------------------   235
6RJ0|TAAR1_HUMAN CSVFFSKISGVLTFMTSFYIPGSIMLCVYYRIYLIAKEQARLISDAN-------------------------------------------------------------------------------------------------------   228
6RI8|TAAR6_HUMAN CQTVVNQNWVLTDFLS-FFIPTFIMIILYGNIFLVARRQAKKIENTG-------------------------------------------------------------------------------------------------------   235
69N4|TAAR8_HUMAN CQIIVSQGWVLIDFLL-FFIPTLVMIILYSKIFLIAKQQAIKIETTS-------------------------------------------------------------------------------------------------------   234
6RI9|TAAR9_HUMAN CQAPLNQNWVLLCFLL-FFIPNVAMVFIYSKIFLVAKHQARKIESTA-------------------------------------------------------------------------------------------------------   235
4804|TAAR5_HUMAN CQLLLNKFWGWLNFPL-FFVPCLIMISLYVKIFVVATRQAQQITTLS-------------------------------------------------------------------------------------------------------   237
14416|DRD2_HUMAN ECIIANPAFVVYSSIVSFYVPFIVTLLVYIKIYIVLR----RRRKRVN---TKRSSRAFR----------------------------------AHLRAPLKGNCTHPEDMKLCTVIMKSNGSFPVNRRRVEAARRAQELEMEMLSST--   287
35462|DRD3_HUMAN VCSISNPDFVIYSSVVSFYLPFGVTVLVYARIYVVLKQ---RRRKRIL---TRQNSQCNS----------------------------------VRPGFPQQTLSPDPAHLEL-------KRYYSICQDTALGGPGFQERGGELKR----   278
21917|DRD4_HUMAN VCRLEDRDYVVYSSVCSFFLPCPLMLLLYWATFRGLQRWEVARRAKLHGRAPRRPSGPGP----------------------------------PSPTPPAPRLPQDPCGPDCAPP-APGLPRGPCGPDCAPAAPGLPPDPCGPDCAP--   296
8913|ADA2A_HUMAN CEINDQKWYVISSCIGSFFAPCLIMILVYVRIYQIAKR---RTRVPPSRRGPDAVAAPPG----------------------------------GTERRPNGLGPERSAGPGGAEAEPLPTQLNGAPGEPAPAGPRDTDALDLEESSS--   298
8825|ADA2C_HUMAN CGLNDETWYILSSCIGSFFAPCLIMGLVYARIYRVAKL---RTRTLSEKRAP---VGPDG----------------------------------ASPTTENGLGAAAGAGENG-HCAPPPADVE--PDESSAAAERRRRRGALRRG----   304
8089|ADA2B_HUMAN CKLNQEAWYILASSIGSFFAPCLIMILVYLRIYLIAKR---SNRRGPRAKGG---PGQGE----------------------------------SKQPRPDHGGALASAKLPALASVASAREVNGHSKSTGEKEEGETPEDTGTRALP--   271
8222|5HT1B_HUMAN VVNTDHILYTVYSTVGAFYFPTLLLIALYGRIYVEARSRILKQTPNRTGKRLTRAQLITD----------------------------------SPGSTSSVTSINSR------VPDVP-----------SES-GSPVYVNQVK------   291
8221|5HT1D_HUMAN LVNTSQISYTIYSTCGAFYIPSVLLIILYGRIYRAARNRILNP-PSLYGKRFTTAHLITG----------------------------------SAG--SSLCSLNSS------LHEGH-----------SHSAGSPLFFNHVK------   278
8566|5HT1E_HUMAN TIQHDHVIYTIYSTLGAFYIPLTLILILYYRIYHAAKSLYQKRGSSRHLSNRSTDSQNSF----------------------------------AS----CKLTQTFC------VSDFS-----------TSDPTTEFEKFHAS------   262
0939|5HT1F_HUMAN IIKHDHIVSTIYSTFGAFYIPLALILILYYKIYRAAKTLYHKRQASR-IAKEEVNGQVLL----------------------------------ESGEKSTKSVSTSY------VLEKS-----------LSDPSTDFDKIHST------   264
8908|5HT1A_HUMAN TISKDHG-YTIYSTFGAFYIPLLLMLVLYGRIFRAARFRIRKTVKKVEKTGADTRHGASP----------------------------------APQPKKSVNGESGSRNWRLGVESKAGGALCANGAVRQGDDGAALEVIEVHRVGN--   300
7898|5HT5A_HUMAN QVSREPS-YAVFSTVGAFYLPLCVVLFVYWKIYKAAKFRVGSRKTNSVSPIS--EAVEVK----------------------------------DSAKQPQMVFTVRH--------------------------ATVTFQPEGD------   273
4969|5HT7R_HUMAN LISQDFG-YTIYSTAVAFYIPMSVMLFMYYQIYKAARKSAAKHKFPGFPRVEPDSVIALN----------------------------------GIVKLQKEVEECAN--------------------------LSRLLKHERK------   314
11229|ACM1_HUMAN IQFLSQPIITFGTAMAAFYLPVTVMCTLYWRIYRETENRARELAALQGSETPGKG---------------------------GGSSSS------SERSQPGAEGSPETPPGRCCRCCRAPRLLQAYSWKEEEEED----EGSMESLTS--   290
08912|ACM5_HUMAN IQFLSEPTITFGTAIAAFYIPVSVMTILYCRIYRETEKRTKDLADLQGSDSVTKAEKRKPAHRALFRSCLRCPRPTLAQRERNQASWS------SSRRSTSTTGKPSQATGPSANWAKAEQLTTCSSYPSSEDEDKPATDPVLQVVYK--   326
20309|ACM3_HUMAN IQFLSEPTITFGTAIAAFYMPVTIMTILYWRIYKETEKRTKELAGLQASGTEAETENFVHPTGSS-RSCSSYELQQQSMKRSNRRKYGRCHFWFTTKSWKPSSEQMDQDHSSSDSWNNNDAAASLENSASSDEEDIGSETRAIYSIVLKL   371
08172|ACM2_HUMAN IQFFSNAAVTFGTAIAAFYLPVIIMTVLYWHISRASKSRIKKDKKEPVANQDPVSPSLVQ----------------------GRIVKP------NNNNMP---SSDDGLEHNKIQNGKAPRDPVTENCVQGEEKESSNDSTSVSAVAS--   294
08173|ACM4_HUMAN IQFLSNPAVTFGTAIAAFYLPVVIMTVLYIHISLASRSRVHKHRPEGPKEKKAKTLAFLK----------------------SPLMKQ------SVKKPPPGEAAREELRNGKLEEAPPPALPPPPRPVA--DKDTSNESSSGSATQN--   304
9Y5N1|HRH3_HUMAN AEFFYNWYFLITASTLEFFTPFLSVTFFNLSIYLNIQRRTRLRLDGAREAA-------------------------------------------GPEPPPEAQPSPPPPPGCWGCWQKGHGEAMPLHRYGVGEAAVGAEAGEATLGGG--   294
9H3N8|HRH4_HUMAN PGFFSEWYILAITSFLEFVIPVILVAYFNMNIYWSLWKRDHL---------------------------------------------------------SRCQSHPG---------------LTAVSSNICGHSFRGRLSSRRSLS----   239
0406|5HT6R_HUMAN CRLLASLPFVLVASGLTFFLPSGAICFTYCRILLAARKQAVQVASLTTGMASQASETLQVP-----------------------------------------------------------------------------------------   240
35367|HRH1_HUMAN TDFYDVTWFKVMTAIINFYLPTLLMLWFYAKIYKAVRQHCQHRELINRSLPSFSEIKLRPENPK------------------------------GDAKKPGKESPWEVLKRKPKDAGGGSVLKSPSQTPKEMKSPVVFSQEDDREVDKLY   301
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21728|DRD1_HUMAN ---------------------------------------------------------------------------------------------------KPVECSQPESSFKMSFKRETKVLKTLSVIMGVFVCCWLPFFILNCILPFCG   299
21918|DRD5_HUMAN ------------------------------------------------------------------------------------------------------AACAPDTSLRASIKKETKVLKTLSVIMGVFVCCWLPFFILNCMVPFCS   323
25021|HRH2_HUMAN -------------------------------------------------------------------------------------------------------------SWKAATIREHKATVTLAAVMGAFIICWFPYFTAFVYRGLRG   261
8588|ADRB1_HUMAN ----------------------------------------------------------------------------------------PAAAAATAPLANGRAGK-RRPSRLVALR-EQKALKTLGIIMGVFTLCWLPFFLANVVKAFHR   351
7550|ADRB2_HUMAN ---------------------------------------------------------------------------------------------------DGRTGHGLRRSSKFCLK-EHKALKTLGIIMGTFTLCWLPFFIVNIVHVIQD   300
3945|ADRB3_HUMAN ---------------------------------------------------------------------------------------------------EGVPACGRRPARLLPLR-EHRALCTLGLIMGTFTLCWLPFFLANVLRALGG   319
5368|ADA1B_HUMAN ----------------------------------------------------------------------------------------------SSTKAKGHNPRSSIAVKLFKFSREKKAAKTLGIVVGMFILCWLPFFIALPLGSLFS   321
5348|ADA1A_HUMAN ----------------------------------------------------------------------------------------------GMASAK---TKTHFSVRLLKFSREKKAAKTLGIVVGCFVLCWLPFFLVMPIGSFFP   299
5100|ADA1D_HUMAN ----------------------------------------------------------------------------------------------GMRSAKGHTFRSSLSVRLLKFSREKKAAKTLAIVVGVFVLCWFPFFFVLPLGSLFP   375
3639|5HT4R_HUMAN ------------------------------------------------------------------------------------------------------RPQSADQHSTHRMRTETKAAKTLCIIMGCFCLCWAPFFVTNIVDPFID   286
8223|5HT2A_HUMAN -------------------------------------------------------------------------------------QSSLSSEKLFQRSIHREPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICK   350
8335|5HT2C_HUMAN -------------------------------------------------------------------------------------EENSANPNQDQNARRRKKKERRPRGTMQAINNERKASKVLGIVFFVFLIMWCPFFITNILSVLCE   338
1595|5HT2B_HUMAN -------------------------------------------------------------------------------------RKDKALPNSGDETLMRR-TSTIGKKSVQTISNEQRASKVLGIVFFLFLLMWCPFFITNITLVLCD   351
P1P5|TAAR2_HUMAN ----------------------------------------------------------------------------------------------------ENQNN--QVK------KDKKAAKTLGIVIGVFLLCWFPCFFT----ILLD   285
P1P4|TAAR3_HUMAN ----------------------------------------------------------------------------------------------------ENTKG--AVKKHLSKKKDRKAAKTLGIVMGVFLACWLPCFLA----VLID   279
6RJ0|TAAR1_HUMAN ----------------------------------------------------------------------------------------------------QKLQIGLEMKNGISQSKERKAVKTLGIVMGVFLICWCPFFIC----TVMD   274
6RI8|TAAR6_HUMAN ----------------------------------------------------------------------------------------------------SKTESSSESYKARVARRERKAAKTLGVTVVAFMISWLPYSID----SLID   281
69N4|TAAR8_HUMAN ----------------------------------------------------------------------------------------------------SKVESSSESYKIRVAKRERKAAKTLGVTVLAFVISWLPYTVD----ILID   280
6RI9|TAAR9_HUMAN ----------------------------------------------------------------------------------------------------SQAQSSSESYKERVAKRERKAAKTLGIAMAAFLVSWLPYLVD----AVID   281
4804|TAAR5_HUMAN ----------------------------------------------------------------------------------------------------KSLAG--------AAKHERKAAKTLGIAVGIYLLCWLPFTID----TMVD   275
14416|DRD2_HUMAN -----------------------SPPERTRYSPIPPSHHQLTLPDPSHHGLHSTPDSPAKPEKNGHAKDHPKIAKIFEIQTMPNGKTRTSLKTMSRR-KLSQQ-------------KEKKATQMLAIVLGVFIICWLPFFITHILNIHCD   400
35462|DRD3_HUMAN -------------------------EEKTRNSLSPTIAPKLSL----------------------------------EVRKLSNGRLSTSLKLGPLQPRGVPL-------------REKKATQMVAIVLGAFIVCWLPFFLTHVLNTHCQ   356
21917|DRD4_HUMAN -----------------------PAPGLPQDPCGPDCAPPAPGLPRGPCGPDCAPPAPGLPQDPCGPDCAPPAPGLPPDPCGSNCAPPDAVRAAALPPQTPPQT--RRRRRAKITGRERKAMRVLPVVVGAFLLCWTPFFVVHITQALCP   421
8913|ADA2A_HUMAN -----------------------SDHAERPPGPRRPERGPRGKGKARASQVKPGD------------SLPRRGPGATGIGTPAAGP------GEERVGA------AKASRWRGRQNREKRFTFVLAVVIGVFVVCWFPFFFTYTLTAVG-   400
8825|ADA2C_HUMAN --------------------------GRRRAGAEGGAGGADGQG-AGPGAAESGA------------LTASRSPGPGGRLSRASSRSVEFFLSRRRRAR------SSVCRRKVAQAREKRFTFVLAVVMGVFVLCWFPFFFSYSLYGICR   409
8089|ADA2B_HUMAN -----------------------PSWAALPNSGQGQKEGVCGASPEDEAEEEEEEEEEEEECEPQAVPVSPASACSPPLQQPQGSRVLATLRGQVLLGRGVGAIGGQWWRRRAQLTREKRFTFVLAVVIGVFVLCWFPFFFSYSLGAICP   398
8222|5HT1B_HUMAN ----------------------------------------------------------------------------------------------VRVS------DALLEKKKLMAARERKATKTLGIILGAFIVCWLPFFIISLVMPICK   341
8221|5HT1D_HUMAN ----------------------------------------------------------------------------------------------IKLA------DSALERKRISAARERKATKILGIILGAFIICWLPFFVVSLVLPICR   328
8566|5HT1E_HUMAN ----------------------------------------------------------------------------------------------IRIPPFDNDLDHPGERQQISSTRERKAARILGLILGAFILSWLPFFIKELIVGLS-   317
0939|5HT1F_HUMAN ----------------------------------------------------------------------------------------------VRSLRSEFKHEKSWRRQKISGTRERKAATTLGLILGAFVICWLPFFVKELVVNVCD   320
8908|5HT1A_HUMAN -----------------------SKEHLPLPSEAGPTPC-------------------------------------------------------APASFERKNERNAEAKRKMALARERKTVKTLGIIMGTFILCWLPFFIVALVLPFCE   372
7898|5HT5A_HUMAN --------------------------------------------------------------------------------------------------------------TWREQK-EQRAALMVGILIGVFVLCWIPFFLTELISPLCS   312
4969|5HT7R_HUMAN --------------------------------------------------------------------------------------------------------------NISIFKREQKAATTLGIIVGAFTVCWLPFFLLSTARPFIC   354
11229|ACM1_HUMAN -------SEGEE-PG---SEVVIKMPMVDPEAQAPTKQPP--RSSPNTVKRPTKK-----------------------------------GRDRAGKGQKPRGKEQLAKRKTFSLVKEKKAARTLSAILLAFILTWTPYNIMVLVSTFCK   392
08912|ACM5_HUMAN -------SQGKESPGEEFSAEETEETFVKAETEKSDYDTPNYLLSPAAAHRPKSQKCVAYKFRLVVKADGNQETNNGCHKVKIMPCPFPVAKEPSTKGLNPNPSHQMTKRKRVVLVKERKAAQTLSAILLAFIITWTPYNIMVLVSTFCD   469
20309|ACM3_HUMAN PGHSTILNSTKLPSSDNLQVPEEELGMVDLERKADKLQAQKSVDDGGSFPKSFSKLPIQLESAVDTAKTSDVNSSVG---KSTATLPLSFKEATLAKRFALKTRSQITKRKRMSLVKEKKAAQTLSAILLAFIITWTPYNIMVLVNTFCD   518
08172|ACM2_HUMAN --------NMR--DDEITQDENTVSTSLG-----HSKDENSKQTCIRIGTKTPKSDSCTPTNTTVEVVGSSGQNGDE-------------KQNIVARKIVKMTK-QPAKKKPP-PSREKKVTRTILAILLAFIITWAPYNVMVLINTFCA   414
08173|ACM4_HUMAN --------TKERPATELSTTEATTPAMPAPPLQPRALNPASRWSKIQIVTKQTGNECVT----AIEIVPAT-PAGMR-------------PAANVARKFASIARNQVRKKRQM-AARERKVTRTIFAILLAFILTWTPYNVMVLVNTFCQ   427
9Y5N1|HRH3_HUMAN --------------------GGGGSVASPTSSSGSSSRGTERPRSLKRGSKPSASSA---------------------------------SLEKRMKMVSQS------FTQRFRLSRDRKVAKSLAVIVSIFGLCWAPYTLLMIIRAACH   385
9H3N8|HRH4_HUMAN -----------------------ASTEVPASFHSERQR---RKSSLMFSSRTKMNSN---------------------------------TIASKMGSFSQSDSVALHQREHVELLRARRLAKSLAILLGVFAVCWAPYSLFTIVLSFYS   330
0406|5HT6R_HUMAN -----------------------------------------------------------------------------------------------RTPRPGVESADSRRLATKHSRKALKASLTLGILLGMFFVTWLPFFVANIVQAVCD   295
35367|HRH1_HUMAN CFP---------LDIVHMQAAAEGSSRDYVAVNRSHGQLKTDEQGLNTHGASEISEDQMLGDSQSFSRTDSDTTTETAPGKGKLRSGSNTGLDYIKFTWKRLRSHSRQYVSGLHMNRERKAAKQLGFIMAAFILCWIPYFIFFMVIAFCK   442
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21728|DRD1_HUMAN SGETQP----FCIDSNTFDVFVWFGWANSSLNPIIY-AFNADFRKAFSTLLGCYRLCPATNNAIETVSINNNG--------------------------------AAMFSSHHEPRGSISKECNLVYLIP--------------------   392
21918|DRD5_HUMAN GHPEGPPAGFPCVSETTFDVFVWFGWANSSLNPVIY-AFNADFQKVFAQLLGCSHFCSRT--PVETVNISN-----------------------------------ELISYNQDIVFHKEIAAAYIHMMP--------------------   415
25021|HRH2_HUMAN DD---------AINEVLEAIVLWLGYANSALNPILYAALNRDFRTGYQQLFCCRLANRNS---HKTSLRSNAS--------------------------------QLSRTQSREPRQQEEKPLKLQVWSG--------------------   347
8588|ADRB1_HUMAN -ELVPD---------RLFVFFNWLGYANSAFNPIIY-CRSPDFRKAFQRLLCCARRAARRRHATHGDRPRASG--------------------------------CLARPGPPPSPGAASDDDDDDVVGATPPARL--------------   444
7550|ADRB2_HUMAN -NLIRK---------EVYILLNWIGYVNSGFNPLIY-CRSPDFRIAFQELLCLRRSSLK----AYGNGYSSNG--------------------------------NTGEQ----SGYHVEQEKENKLLCEDLPG----------------   383
3945|ADRB3_HUMAN PSLVPG---------PAFLALNWLGYANSAFNPLIY-CRSPDFRSAFRRLLCRCGRRLP----------PEPC--------------------------------AAARP---------------ALFPS--------------------   382
5368|ADA1B_HUMAN TLKPPD---------AVFKVVFWLGYFNSCLNPIIYPCSSKEFKRAFVRILGCQCRGRGRRRRRRRRRLGGCA--------------------------------YTYRPWTRGGSLERSQSRKDSLDDSGSCLSGSQRTLPSASPSPGY   430
5348|ADA1A_HUMAN DFKPSE---------TVFKIVFWLGYLNSCINPIIYPCSSQEFKKAFQNVLRIQCLCR---KQSSKHALG-----------------------------------YTLHP--------PSQAVEGQHKDMVRIPVGSRETFYRISKTDG-   393
5100|ADA1D_HUMAN QLKPSE---------GVFKVIFWLGYFNSCVNPLIYPCSSREFKRAFLRLLRCQCRRR-RRRRPLWRVYG-----------------------------------HHWRASTSGLRQDCAPSSGDAPPGAPLALTALPDPDPEPPGTPEM   480
3639|5HT4R_HUMAN YTVPGQ----------VWTAFLWLGYINSGLNPFLYAFLNKSFRRAFLIILCCDDERYRR---------PSIL--------------------------------GQTVPCSTTTINGSTHVLRDAVECG--------------------   365
8223|5HT2A_HUMAN ESCNEDVI------GALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKP-LQLILVNTIPALAYKSSQLQMGQKK-----------NSKQDAK---------------------------------------------   437
8335|5HT2C_HUMAN KSCNQKLM------EKLLNVFVWIGYVCSGINPLVYTLFNKIYRRAFSNYLRCNYKVEKKPPVRQIPRVAATALSGRELNVNIYRHT-----------NEPVIEK---------------------------------------------   426
1595|5HT2B_HUMAN S-CNQTTL------QMLLEIFVWIGYVSSGVNPLVYTLFNKTFRDAFGRYITCNYRATKSVKTLRKRSSKIYFRNPMAENSKFFKKHGIRNGINPAMYQSPMRLR---------------------------------------------   449
P1P5|TAAR2_HUMAN PFLNFSTP------VVLFDALTWFGYFNSTCNPLIYGFFYPWFRRALKYILLGKIFSSCFHNTILCMQKESE------------------------------------------------------------------------------   351
P1P4|TAAR3_HUMAN PYLDYSTP------ILILDLLVWLRYFNSTCNPLIHGFFNPWFQKAFKYIVSGKIFSS--HSETANLFPEAH------------------------------------------------------------------------------   343
6RJ0|TAAR1_HUMAN PFLHYIIP------PTLNDVLIWFGYLNSTFNPMVYAFFYPWFRKALKMMLFGKIFQK--DSSRCKLFLELSS-----------------------------------------------------------------------------   339
6RI8|TAAR6_HUMAN AFMGFITP------ACIYEICCWCAYYNSAMNPLIYALFYPWFRKAIKVIVTGQVLKN--SSATMNLFSEHI------------------------------------------------------------------------------   345
69N4|TAAR8_HUMAN AFMGFLTP------AYIYEICCWSAYYNSAMNPLIYALFYPWFRKAIKLILSGDVLKA--SSSTISLFLE--------------------------------------------------------------------------------   342
6RI9|TAAR9_HUMAN AYMNFITP------PYVYEILVWCVYYNSAMNPLIYAFFYQWFGKAIKLIVSGKVLRT--DSSTTNLFSEEVETD---------------------------------------------------------------------------   348
4804|TAAR5_HUMAN SLLHFITP------PLVFDIFIWFAYFNSACNPIIYVFSYQWFRKALKLTLSQKVFSP--QTRTVDLYQE--------------------------------------------------------------------------------   337
14416|DRD2_HUMAN ----CNIPP------VLYSAFTWLGYVNSAVNPIIYTTFNIEFRKAFLKILHC-------------------------------------------------------------------------------------------------   443
35462|DRD3_HUMAN T---CHVSP------ELYSATTWLGYVNSALNPVIYTTFNIEFRKAFLKILSC-------------------------------------------------------------------------------------------------   400
21917|DRD4_HUMAN A---CSVPP------RLVSAVTWLGYVNSALNPVIYTVFNAEFRNVFRKALRACC-----------------------------------------------------------------------------------------------   467
8913|ADA2A_HUMAN ----CSVPR------TLFKFFFWFGYCNSSLNPVIYTIFNHDFRRAFKKILCRGDRKRIV------------------------------------------------------------------------------------------   450
8825|ADA2C_HUMAN EA--CQVPG------PLFKFFFWIGYCNSSLNPVIYTVFNQDFRRSFKHILFRRRRRGFRQ-----------------------------------------------------------------------------------------   462
8089|ADA2B_HUMAN KH--CKVPH------GLFQFFFWIGYCNSSLNPVIYTIFNQDFRRAFRRILCRPWTQTAW------------------------------------------------------------------------------------------   450
8222|5HT1B_HUMAN D--ACWFHL------AIFDFFTWLGYLNSLINPIIYTMSNEDFKQAFHKLIRFKCTS---------------------------------------------------------------------------------------------   390
8221|5HT1D_HUMAN D--SCWIHP------ALFDFFTWLGYLNSLINPIIYTVFNEEFRQAFQKIVPFRKAS---------------------------------------------------------------------------------------------   377
8566|5HT1E_HUMAN ---IYTVSS------EVADFLTWLGYVNSLINPLLYTSFNEDFKLAFKKLIRCREHT---------------------------------------------------------------------------------------------   365
0939|5HT1F_HUMAN ---KCKISE------EMSNFLAWLGYLNSLINPLIYTIFNEDFKKAFQKLVRCRC-----------------------------------------------------------------------------------------------   366
8908|5HT1A_HUMAN S--SCHMPT------LLGAIINWLGYSNSLLNPVIYAYFNKDFQNAFKKIIKCKFCRQ--------------------------------------------------------------------------------------------   422
7898|5HT5A_HUMAN ----CDIPA------IWKSIFLWLGYSNSFFNPLIYTAFNKNYNSAFKNFFSRQH-----------------------------------------------------------------------------------------------   357
4969|5HT7R_HUMAN GTSCSCIPL------WVERTFLWLGYANSLINPFIYAFFNRDLRTTYRSLLQCQYRNINRKLSAAGMHEALKLAERPERPEFVLRACTRRVLLRPEKRPPVSVWVLQSPDHHNWLADKMLTTVEKKVMIHD-------------------   479
11229|ACM1_HUMAN -DCVPETLWE---------LGYWLCYVNSTINPMCYALCNKAFRDTFRLLLLCRWDKRRWRKIPKRPGS----VHRTPSRQC--------------------------------------------------------------------   460
08912|ACM5_HUMAN -KCVPVTLWH---------LGYWLCYVNSTVNPICYALCNRTFRKTFKMLLLCRWKKKKVEEKLYWQGN----SKLP-------------------------------------------------------------------------   532
20309|ACM3_HUMAN -SCIPKTFWN---------LGYWLCYINSTVNPVCYALCNKTFRTTFKMLLLCQCDKKKRRKQQYQQRQSVIFHKRAPEQAL--------------------------------------------------------------------   590
08172|ACM2_HUMAN -PCIPNTVWT---------IGYWLCYINSTINPACYALCNATFKKTFKHLLMCHYKNIGATR----------------------------------------------------------------------------------------   466
08173|ACM4_HUMAN -SCIPDTVWS---------IGYWLCYVNSTINPACYALCNATFKKTFRHLLLCQYRNIGTAR----------------------------------------------------------------------------------------   479
9Y5N1|HRH3_HUMAN GHCVP-DYWYE--------TSFWLLWANSAVNPVLYPLCHHSFRRAFTKLLCPQKLKIQPHSSLEHCWK---------------------------------------------------------------------------------   445
9H3N8|HRH4_HUMAN SATGPKSVWYR--------IAFWLQWFNSFVNPLLYPLCHKRFQKAFLKIFCIKKQPLPSQHSRSVSS----------------------------------------------------------------------------------   390
0406|5HT6R_HUMAN CISPG-----------LFDVLTWLGYCNSTMNPIIYPLFMRDFKRALGRFLPCPRCPRERQASLASPSLRTSHSGPRPG-----------------------LSLQQVLPLPLPPDSDSDSDAGSGGSSG--------------------   391
35367|HRH1_HUMAN NCCNEH----------LHMFTIWLGYINSTLNPLIYPLCNENFKKTFKRILHIRS-----------------------------------------------------------------------------------------------   487
           ruler .......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750
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21728|DRD1_HUMAN ---------------------------HAVGS-SEDLKKEEAAG-------IARPLEKLSPALSVILDYDTD--VSLEKIQPITQNGQHPT-----   446
21918|DRD5_HUMAN ---------------------------NAVTPGNREVDNDEEEGPFDRMFQIYQTSPDGDPVAESVWELDCEGEISLDKITPFTPNGFH-------   477
25021|HRH2_HUMAN ---------------------------TEVTAPQGATDR---------------------------------------------------------   359
8588|ADRB1_HUMAN -------------------LEPWAGCNGGAAADSDSSLDEPCRPGFASESKV--------------------------------------------   477
7550|ADRB2_HUMAN -------------------TEDFVGHQGTVPSDNIDSQGRNCS---TNDSLL--------------------------------------------   413
3945|ADRB3_HUMAN ---------------------------GVPAARSSPAQPRLCQRLDGASWGVS-------------------------------------------   408
5368|ADA1B_HUMAN LGRGAP------PPVELCAFPEWKAPGALLSLPAPEPPGRRGRHDSGPLFTFKLLTEPESPGTDGGASNGGCEAAADVANGQPGFKSNMPLAPGQF   520
5348|ADA1A_HUMAN -------------VCEWKFFSSMPRGSARITVSKDQSSCTTARVRSKSFLQVCCCVGPSTPSLDKN------HQVPTIKVHTISLSENGEEV----   466
5100|ADA1D_HUMAN QAPVASRRKPPSAFREWRLLGPFRRPTTQLRAKVS-SLSHKIRAGGAQRAEAACAQRSEVEAVSLGVPHEVAEGATCQAYELADYSNLRETDI---   572
3639|5HT4R_HUMAN ---------------------------GQWESQCHPPATSPLVAAQPSDT----------------------------------------------   388
8223|5HT2A_HUMAN ---------------------TTDNDCSMVALGKQHSEEASKDNSDGVNEKVSCV-----------------------------------------   471
8335|5HT2C_HUMAN ---------------------ASDNEPGIEMQ--VENLELPVNPSSVVSERISSV-----------------------------------------   458
1595|5HT2B_HUMAN ---------------------SSTIQSSSIIL--LDTLLLTENEGDKTEEQVSYV-----------------------------------------   481
P1P5|TAAR2_HUMAN ------------------------------------------------------------------------------------------------   351
P1P4|TAAR3_HUMAN ------------------------------------------------------------------------------------------------   343
6RJ0|TAAR1_HUMAN ------------------------------------------------------------------------------------------------   339
6RI8|TAAR6_HUMAN ------------------------------------------------------------------------------------------------   345
69N4|TAAR8_HUMAN ------------------------------------------------------------------------------------------------   342
6RI9|TAAR9_HUMAN ------------------------------------------------------------------------------------------------   348
4804|TAAR5_HUMAN ------------------------------------------------------------------------------------------------   337
14416|DRD2_HUMAN ------------------------------------------------------------------------------------------------   443
35462|DRD3_HUMAN ------------------------------------------------------------------------------------------------   400
21917|DRD4_HUMAN ------------------------------------------------------------------------------------------------   467
8913|ADA2A_HUMAN ------------------------------------------------------------------------------------------------   450
8825|ADA2C_HUMAN ------------------------------------------------------------------------------------------------   462
8089|ADA2B_HUMAN ------------------------------------------------------------------------------------------------   450
8222|5HT1B_HUMAN ------------------------------------------------------------------------------------------------   390
8221|5HT1D_HUMAN ------------------------------------------------------------------------------------------------   377
8566|5HT1E_HUMAN ------------------------------------------------------------------------------------------------   365
0939|5HT1F_HUMAN ------------------------------------------------------------------------------------------------   366
8908|5HT1A_HUMAN ------------------------------------------------------------------------------------------------   422
7898|5HT5A_HUMAN ------------------------------------------------------------------------------------------------   357
4969|5HT7R_HUMAN ------------------------------------------------------------------------------------------------   479
11229|ACM1_HUMAN ------------------------------------------------------------------------------------------------   460
08912|ACM5_HUMAN ------------------------------------------------------------------------------------------------   532
20309|ACM3_HUMAN ------------------------------------------------------------------------------------------------   590
08172|ACM2_HUMAN ------------------------------------------------------------------------------------------------   466
08173|ACM4_HUMAN ------------------------------------------------------------------------------------------------   479
9Y5N1|HRH3_HUMAN ------------------------------------------------------------------------------------------------   445
9H3N8|HRH4_HUMAN ------------------------------------------------------------------------------------------------   390
0406|5HT6R_HUMAN -----------------------LRLTAQLLLPGEATQDPPLPTRAAAAVNFFNIDPAEPELRPHPLGIPTN------------------------   440
35367|HRH1_HUMAN ------------------------------------------------------------------------------------------------   487
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840......
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                                                                                                                          :   :   *  ::  :     ::    * :: *:  :*. :.  *
8222|5HT1B_HUMAN --------MEEPGAQCAPPPPAGSETWVPQANLSSAPSQNCSAKDYIYQDS-ISLPW--------------------------------------KVLLVMLLALITLATTLSNAFVIATVYRTRKLHTP-ANYLIASLAVTDLLVSILV   102
8221|5HT1D_HUMAN -----------------MSPLNQSAEGLPQE--ASNRSLNATETSEAWDPR-TLQAL--------------------------------------KISLAVVLSVITLATVLSNAFVLTTILLTRKLHTP-ANYLIGSLATTDLLVSILV    91
8566|5HT1E_HUMAN -----------------------------------MNITNCT-TEASMAIRPKTITE--------------------------------------KMLICMTLVVITTLTTLLNLAVIMAIGTTKKLHQP-ANYLICSLAVTDLLVAVLV    75
0939|5HT1F_HUMAN -----------------------------------MDFLNSSDQNLTSEELLNRMPS--------------------------------------KILVSLTLSGLALMTTTINSLVIAAIIVTRKLHHP-ANYLICSLAVTDFLVAVLV    76
8908|5HT1A_HUMAN ----------------------MDVLSPGQGNNTTSPPAPFETGGNTTGISDVTVSY--------------------------------------QVITSLLLGTLIFCAVLGNACVVAAIALERSLQNV-ANYLIGSLAVTDLMVSVLV    89
7898|5HT5A_HUMAN ----------------MDLPVN-LTSFSLSTPSPLETNHSLGKDDLRPSSPLLSVFG---------------------------------------VLILTLLGFLVAATFAWNLLVLATILRVRTFHRVPHN-LVASMAVSDVLVAALV    93
4969|5HT7R_HUMAN ---------------MMDVNSSGRPDLYGHLRSFLLPEVGRGLPDLSPDGGADPVAGSWAPHLLSEVTASPAPTWDAPPDNASGCGEQINYGRVEKVVIGSILTLITLLTIAGNCLVVISVCFVKKLRQP-SNYLIVSLALADLSVAVAV   134
3639|5HT4R_HUMAN --------------------------------------MDKLDANVSSEEGFGSVEK---------------------------------------VVLLTFLSTVILMAILGNLLVMVAVCWDRQLRKIKTNYFIVSLAFADLLVSVLV    73
8223|5HT2A_HUMAN MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHL----------------------QEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNA-TNYFLMSLAIADMLLGFLV   127
8335|5HT2C_HUMAN MVNLRNAVHSFLVHLIGLLVWQCDISVSP-----VAAIVTDIFN-TSDG-GRFKFPDG------------------------------------VQNWPALSIVIIIIMTIGGNILVIMAVSMEKKLHNA-TNYFLMSLAIADMLVGLLV   106
1595|5HT2B_HUMAN -MALSYRVSELQSTIPEHILQSTFVHVIS-------SNWSGLQTESIPEEMKQIVEEQG----------------------------------NKLHWAALLILMVIIPTIGGNTLVILAVSLEKKLQYA-TNYFLMSLAVADLLVGLFV   107
0406|5HT6R_HUMAN ---------------------------------MVPEPGPTANSTPAWGAGPPSAPGG-------------------------------------SGWVAAALCVVIALTAAANSLLIALICTQPALRNT-SNFFLVSLFTSDLMVGLVV    79
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                 :*      :    *      *      *:   :.**  :  *::***  *    :              :   * :    :.   .                                    :  :  :*: *   :   *       : 
8222|5HT1B_HUMAN MPISTMYTVTG-RWTLGQVVCDFWLSSDITCCTASILHLCVIALDRYWAIT-DAVEYSAKRTPKRAAVMIALVWVFSISISLPPFF--WRQAK-AEEEVSECVVNTDHIL----------YTVYSTVGAFYFPTLLLIALYGRIYVEARS   237
8221|5HT1D_HUMAN MPISIAYTITH-TWNFGQILCDIWLSSDITCCTASILHLCVIALDRYWAIT-DALEYSKRRTAGHAATMIAIVWAISICISIPPLF--WRQAK-AQEEMSDCLVNTSQIS----------YTIYSTCGAFYIPSVLLIILYGRIYRAARN   226
8566|5HT1E_HUMAN MPLSIIYIVMD-RWKLGYFLCEVWLSVDMTCCTCSILHLCVIALDRYWAIT-NAIEYARKRTAKRAALMILTVWTISIFISMPPLF--WRSHRRLSPPPSQCTIQHDHVI----------YTIYSTLGAFYIPLTLILILYYRIYHAAKS   211
0939|5HT1F_HUMAN MPFSIVYIVRE-SWIMGQVVCDIWLSVDITCCTCSILHLSAIALDRYRAIT-DAVEYARKRTPKHAGIMITIVWIISVFISMPPLF--WRHQG--TSRDDECIIKHDHIV----------STIYSTFGAFYIPLALILILYYKIYRAAKT   210
8908|5HT1A_HUMAN LPMAALYQVLN-KWTLGQVTCDLFIALDVLCCTSSILHLCAIALDRYWAIT-DPIDYVNKRTPRRAAALISLTWLIGFLISIPPML-GWRTPE-DRSDPDACTISKDHG-----------YTIYSTFGAFYIPLLLMLVLYGRIFRAARF   224
7898|5HT5A_HUMAN MPLSLVHELSGRRWQLGRRLCQLWIACDVLCCTASIWNVTAIALDRYWSIT-RHMEYTLRTRKCVSNVMIALTWALSAVISLAPLLFGWGET--YSEGSEECQVSREPS-----------YAVFSTVGAFYLPLCVVLFVYWKIYKAAKF   229
4969|5HT7R_HUMAN MPFVSVTDLIGGKWIFGHFFCNVFIAMDVMCCTASIMTLCVISIDRYLGIT-RPLTYPVRQNGKCMAKMILSVWLLSASITLPP-LFGWAQN--VND-DKVCLISQDFG-----------YTIYSTAVAFYIPMSVMLFMYYQIYKAARK   268
3639|5HT4R_HUMAN MPFGAIELVQD-IWIYGEVFCLVRTSLDVLLTTASIFHLCCISLDRYYAICCQPLVYRNKMTPLRIALMLGGCWVIPTFISFLPIMQGWNNIG-IIDLIEKRKFNQNSNSTYCVFMVNKPYAITCSVVAFYIPFLLMVLAYYRIYVTAKE   221
8223|5HT2A_HUMAN MPVSMLTILYGYRWPLPSKLCAVWIYLDVLFSTASIMHLCAISLDRYVAIQ-NPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKE-GSCLLADD------------NFVLIGSFVSFFIPLTIMVITYFLTIKSLQK   263
8335|5HT2C_HUMAN MPLSLLAILYDYVWPLPRYLCPVWISLDVLFSTASIMHLCAISLDRYVAIR-NPIEHSRFNSRTKAIMKIAIVWAISIGVSVPIPVIGLRDEEKVFVNNTTCVLNDP------------NFVLIGSFVAFFIPLTIMVITYCLTIYVLRR   243
1595|5HT2B_HUMAN MPIALLTIMFEAMWPLPLVLCPAWLFLDVLFSTASIMHLCAISVDRYIAIK-KPIQANQYNSRATAFIKITVVWLISIGIAIPVPIKGIETDVDNPNN-ITCVLTKERFG---------DFMLFGSLAAFFTPLAIMIVTYFLTIHALQK   246
0406|5HT6R_HUMAN MPPAMLNALYG-RWVLARGLCLLWTAFDVMCCSASILNLCLISLDRYLLIL-SPLRYKLRMTPLRALALVLGAWSLAALASFLPLLLGWHELGHARPPVPGQCRLLASLP----------FVLVASGLTFFLPSGAICFTYCRILLAARK   217
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                                                                                                                                      ::   : ::.  * : * ***:      .    
8222|5HT1B_HUMAN RILKQTPNRTGKRLTRAQ----------LITDSPGSTSSVTSINSRVP-------DVPSES-GSPVYVNQVK--------------------VRVS------DALLEKKKLMAARERKATKTLGIILGAFIVCWLPFFIISLVMPICKD-   342
8221|5HT1D_HUMAN RILNP-PSLYGKRFTTAH----------LITGSAG--SSLCSLNSSLH-------EGHSHSAGSPLFFNHVK--------------------IKLA------DSALERKRISAARERKATKILGIILGAFIICWLPFFVVSLVLPICRD-   329
8566|5HT1E_HUMAN LYQKRGSSRHLSNRSTDS----------QNSFAS----CKLTQTFCVS-------DFSTSDPTTEFEKFHAS--------------------IRIPPFDNDLDHPGERQQISSTRERKAARILGLILGAFILSWLPFFIKELIVGLS---   317
0939|5HT1F_HUMAN LYHKRQASR-IAKEEVNG----------QVLLESGEKSTKSVSTSYVL-------EKSLSDPSTDFDKIHST--------------------VRSLRSEFKHEKSWRRQKISGTRERKAATTLGLILGAFVICWLPFFVKELVVNVCD--   320
8908|5HT1A_HUMAN RIRKTVKKVEKTGADTRHGASPAPQPKKSVNGESGSRNWRLGVESKAGGALCANGAVRQGDDGAALEVIEVHRVGNSKEHLPLPSEAGPTPCAPASFERKNERNAEAKRKMALARERKTVKTLGIIMGTFILCWLPFFIVALVLPFCES-   373
7898|5HT5A_HUMAN RVGSRKTNS----------------------VSPIS--EAVEVKDSAK-------QPQMVFTVRHATVTFQP---------------------------------EGDTWREQK-EQRAALMVGILIGVFVLCWIPFFLTELISPLCS--   312
4969|5HT7R_HUMAN SAAKHKFPG----------------------FPRVEPDSVIALNGIVK-------LQKEVEECANLSRLLKH---------------------------------ERKNISIFKREQKAATTLGIIVGAFTVCWLPFFLLSTARPFICGT   356
3639|5HT4R_HUMAN HAHQIQMLQ----------------------------------------------RAGASSESRPQSADQHS-------------------------------------THRMRTETKAAKTLCIIMGCFCLCWAPFFVTNIVDPFIDY-   287
8223|5HT2A_HUMAN EATLCVSDLGTRAK--------------LASFSFLP-------------------QSSLSSEKLFQRSIHREP----------------------------GSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKES   352
8335|5HT2C_HUMAN QALMLLHGHTEEPP--------------GLSLDFLKCCKRNTAE-----------EENSANPNQDQNARRRKK----------------------------KERRPRGTMQAINNERKASKVLGIVFFVFLIMWCPFFITNILSVLCEKS   340
1595|5HT2B_HUMAN KAYLVKNKPPQRLT--------------WLTVSTVFQRDETPCSSPEKVAMLDGSRKDKALPNSGDETLMRR-----------------------------TSTIGKKSVQTISNEQRASKVLGIVFFLFLLMWCPFFITNITLVLCDS-   352
0406|5HT6R_HUMAN QAVQVASLTTG--------------------------------------------MASQASETLQVPRTPRPG--------------------------VESADSRRLATKHSRKALKASLTLGILLGMFFVTWLPFFVANIVQAVCDC-   296
           ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450
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8222|5HT1B_HUMAN -ACWFHLAIFDFFTWLGYLNSLINPIIYTMSNEDFKQAFHKLIRFKCTS---------------------------------------------------------------------------------------------------   390
8221|5HT1D_HUMAN -SCWIHPALFDFFTWLGYLNSLINPIIYTVFNEEFRQAFQKIVPFRKAS---------------------------------------------------------------------------------------------------   377
8566|5HT1E_HUMAN -IYTVSSEVADFLTWLGYVNSLINPLLYTSFNEDFKLAFKKLIRCREHT---------------------------------------------------------------------------------------------------   365
0939|5HT1F_HUMAN -KCKISEEMSNFLAWLGYLNSLINPLIYTIFNEDFKKAFQKLVRCRC-----------------------------------------------------------------------------------------------------   366
8908|5HT1A_HUMAN -SCHMPTLLGAIINWLGYSNSLLNPVIYAYFNKDFQNAFKKIIKCKFCRQ--------------------------------------------------------------------------------------------------   422
7898|5HT5A_HUMAN --CDIPAIWKSIFLWLGYSNSFFNPLIYTAFNKNYNSAFKNFFSRQH-----------------------------------------------------------------------------------------------------   357
4969|5HT7R_HUMAN SCSCIPLWVERTFLWLGYANSLINPFIYAFFNRDLRTTYRSLLQCQYRNINRKLSAAGMHEALKLAERPERPEFVLRACTR---------RVLLRPEKRPPVSVWVLQSPDHHNWLADKMLTTVEKKVMIHD----------------   479
3639|5HT4R_HUMAN ---TVPGQVWTAFLWLGYINSGLNPFLYAFLNKSFRRAFLIILCCDDERYRRPSILGQTVPCSTTTINGSTHVLRDAVECG---------GQWESQCHPPATSPLVAAQPSDT-----------------------------------   388
8223|5HT2A_HUMAN CNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKP-LQLILVNTIPALAYKSSQLQMGQKK-----------NSKQDAKTTDNDCSMVALGKQHSEEASKDNSDGVNEKVSCV-----------------   471
8335|5HT2C_HUMAN CNQKLMEKLLNVFVWIGYVCSGINPLVYTLFNKIYRRAFSNYLRCNYKVEKKPPVRQIPRVAATALSGRELNVNIYRHT-----------NEPVIEKASDNEPGIEMQ--VENLELPVNPSSVVSERISSV-----------------   458
1595|5HT2B_HUMAN CNQTTLQMLLEIFVWIGYVSSGVNPLVYTLFNKTFRDAFGRYITCNYRATKSVKTLRKRSSKIYFRNPMAENSKFFKKHGIRNGINPAMYQSPMRLRSSTIQSSSIIL--LDTLLLTENEGDKTEEQVSYV-----------------   481
0406|5HT6R_HUMAN ----ISPGLFDVLTWLGYCNSTMNPIIYPLFMRDFKRALGRFLPCPRCPRERQASLASPSLRTSHSGPRPGLSLQQVLPLPLPPDSDSDSDAGSGGSSGLRLTAQLLLPGEATQDPPLPTRAAAAVNFFNIDPAEPELRPHPLGIPTN   440
           ruler .......460.......470.......480.......490.......500.......510.......520.......530.......540.......550.......560.......570.......580.......590........
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                                     .**. ..*:*    .. ** .:::: : *:*:* ***::.******* ** *.*.*:*:**********:**:**********************::************************* **********:******:
     gi|47523510|Sus_scorfa MDVLCEENTSLSSPTNSFMQLNDDTRLYHNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPPCFSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
     gi|47564058|Bos_taurus MDILCEENTSLSSTTNSLMQLHADTRLYSTDFNSGEGNTSNAFNWTVDSENRTNLSCEGCLSPPCFSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSTLTILYGYRWPLPSKLCAV   150
   gi|10835175|Homo_sapiens MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150

gi|114649570|Pan_troglodytes MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
 gi|68052304|Pongo_pygmaeus MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
 gi|74136485|Macaca_mulatta MDILCEENTSLSSTTNSLMQLNEDTRLYSNDFNSGEANTSDAFNWTVESENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150

|55846800|Macaca_fasicularis --------TSLSSTTNSLMQLNEDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   142
gi|54607157|Cannis_familaris MDVLFEDNAPLSPTTSSLMPSNGDPRLYGNDLNAGDANTSDAFNWTVDAENRTNLSCEGCLSPPCFSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
gi|126352318|Equus_caballus MDILCEENTSLSSTTNSLMQLNDDTRLYNSNFHSGDTNTSDAFNWTVDSENRTNLSCEGCLSPPCLSLLHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAI   150
   gi|27753985|Mus_musculus MEILCEDNISLSSIPNSLMQLGDDSRLYPNDFNSRDANTSEASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
gi|8393583|Rattus_nowvegius MEILCEDNISLSSIPNSLMQLGDGPRLYHNDFNSRDANTSEASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAI   150

gi|112806|Cricetulus_griseus MEILCEDNTSLSSIPNSLMQVDGDSGLYRNDFNSRDANSSDASNWTIDGENRTNLSFEGYLPPTCLSILHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
  gi|238377|Chinese_hamster MEILCEDNTSLSSIPNSLMQVDGDSGLYRNDFNSRDANSSDASNWTIDGENRTNLSFEGYLPPTCLSILHLQEKNWSAILTAVVIILTIAGNILVIMAVSLEKKIQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPIPSKLCAV   150

|63175434|Mesocrisetus_aurat MEILCEDNTSLSSIPNSLMQLDGDSRLYHNDFNSRDANSSDASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLRNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
                      ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                            ******:************************** ******:**************:***:*************:*******:*********:****:**********************.* .**:**:*********************
     gi|47523510|Sus_scorfa WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHRRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
     gi|47564058|Bos_taurus WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADENFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDPGTRTKLASFSFLPQSSLSSEKLFQRSIH   300
   gi|10835175|Homo_sapiens WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300

gi|114649570|Pan_troglodytes WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
 gi|68052304|Pongo_pygmaeus WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
 gi|74136485|Macaca_mulatta WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300

|55846800|Macaca_fasicularis WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   292
gi|54607157|Cannis_familaris WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDPGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
gi|126352318|Equus_caballus WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTRAFLKIIAVWTISVGISMPVPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVNDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
   gi|27753985|Mus_musculus WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLSSFSFLPQSSLSSEKLFQRSIH   300
gi|8393583|Rattus_nowvegius WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300

gi|112806|Cricetulus_griseus WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGVSMPIPVFGLQDDSKVFKQGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
  gi|238377|Chinese_hamster WIYLDVIFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGVSMPIPVFGLQDDSKVFKQGSCLLADDNFVLIGSFVAFFIPITIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300

|63175434|Mesocrisetus_aurat WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
                      ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                            *:**** ************:********* *****************:******..:* *******************************************:************:*****.*** * :::*::* : : :* :**:   
     gi|47523510|Sus_scorfa REPGSY-GRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQTGQKENSKQDDKATENDCTMVALGK   449
     gi|47564058|Bos_taurus REPGSY-GRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNRDVIEALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGPKKNSKKDDKTTDNDCTMVALGK   449
   gi|10835175|Homo_sapiens REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450

gi|114649570|Pan_troglodytes REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDIIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450
 gi|68052304|Pongo_pygmaeus REPGSYTGRRTMQSISNEQKACKVLGIVFSLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450
 gi|74136485|Macaca_mulatta RDPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450

|55846800|Macaca_fasicularis RDPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVA---   439
gi|54607157|Cannis_familaris REPGSY-GRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDIIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKKDAKSTDNDYSMVALGK   449
gi|126352318|Equus_caballus REPGSY-GRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVMCKESCNEEVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPTLAYKSSQLQMGQNKNSKKDAKMTDNDCTMVALGK   449
   gi|27753985|Mus_musculus REPGSYAGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNENVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPTLAYKSSQLQVGQKKNSQEDAEPTANDCSMVTLGN   450
gi|8393583|Rattus_nowvegius REPGSYAGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNENVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQVGQKKNSQEDAEQTVDDCSMVTLGK   450

gi|112806|Cricetulus_griseus REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEHVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQAGQNKDSKEDAEPTDNDCSMVTLGK   450
  gi|238377|Chinese_hamster REPGSYTGRRTMQSISNEQRACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEHVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQAGQNKDSKEDAEPTDNDCSMVTLGK   450

|63175434|Mesocrisetus_aurat REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDIIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSGQLQAGQNKNSKEDSEPAGNDCSMVTLGK   450
                      ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450



Supplementary Figure 3

Alignment of 5-HT2A orthologus Page 2 of 2

                                                 
     gi|47523510|Sus_scorfa QHSEDAPADNSNTVNEKVSCV   470
     gi|47564058|Bos_taurus EHPEDAPADSSNTVNEKVSCV   470
   gi|10835175|Homo_sapiens QHSEEASKDNSDGVNEKVSCV   471

gi|114649570|Pan_troglodytes QHSEEASKDNSDGVNEKVSCV   471
 gi|68052304|Pongo_pygmaeus QHSEDASKDNSDGVNEKVSCV   471
 gi|74136485|Macaca_mulatta QHSEDASKDNSDGVNEKVSCV   471

|55846800|Macaca_fasicularis ---------------------   439
gi|54607157|Cannis_familaris QHSEDAPTDNINTVNEKVSCV   470
gi|126352318|Equus_caballus QCSEDAPTDKINTVNEKVSCV   470
   gi|27753985|Mus_musculus QHSEEMCTDNIETVNEKVSCV   471
gi|8393583|Rattus_nowvegius QQSEENCTDNIETVNEKVSCV   471

gi|112806|Cricetulus_griseus QQSEETCTDNINTVNEKVSCV   471
  gi|238377|Chinese_hamster QQSEEYCTDNINTYNEKVSCV   471

|63175434|Mesocrisetus_aurat QQSDETCTDSINTMNEKVSCV   471
                      ruler .......460.......470.
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                 *:****:* **** .******.*..*** ***** :****:* ***:*:********** *.*:***:*************:*******************************************************************:
8223|5HT2A_HUMAN MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
P14842|5HT2A_RAT MEILCEDNISLSSIPNSLMQLGDGPRLYHNDFNSRDANTSEASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAI   150
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                 *******************************************************************************************:******************************.***************************
8223|5HT2A_HUMAN WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
P14842|5HT2A_RAT WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                 ******:************************************************:**********************************************:**********************:******::**: * :*****:***
8223|5HT2A_HUMAN REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450
P14842|5HT2A_RAT REPGSYAGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNENVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQVGQKKNSQEDAEQTVDDCSMVTLGK   450
           ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450

                 *:*** ..** : ********
8223|5HT2A_HUMAN QHSEEASKDNSDGVNEKVSCV   471
P14842|5HT2A_RAT QQSEENCTDNIETVNEKVSCV   471
           ruler .......460.......470.
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                            *:****:* **** .*****:.... ** ***** :**:*:* ***:*.******* ** *.*:***:**********:**:**********************::************************************:******:
     gi|10835175|Homo/1-471 MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
      gi|27753985|Mus/1-471 MEILCEDNISLSSIPNSLMQLGDDSRLYPNDFNSRDANTSEASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
    gi|8393583|Rattus/1-471 MEILCEDNISLSSIPNSLMQLGDGPRLYHNDFNSRDANTSEASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAI   150
 gi|112806|Cricetulus/1-471 MEILCEDNTSLSSIPNSLMQVDGDSGLYRNDFNSRDANSSDASNWTIDGENRTNLSFEGYLPPTCLSILHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
    gi|238377|Chinese/1-471 MEILCEDNTSLSSIPNSLMQVDGDSGLYRNDFNSRDANSSDASNWTIDGENRTNLSFEGYLPPTCLSILHLQEKNWSAILTAVVIILTIAGNILVIMAVSLEKKIQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPIPSKLCAV   150

|63175434|Mesocricetus/1-471 MEILCEDNTSLSSIPNSLMQLDGDSRLYHNDFNSRDANSSDASNWTIDAENRTNLSCEGYLPPTCLSILHLQEKNWSALLTTVVIILTIAGNILVIMAVSLEKKLRNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
                      ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                            ******:************************************************:*****************:*****************:****:*************************.*****:*********************
     gi|10835175|Homo/1-471 WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQRSIH   300
      gi|27753985|Mus/1-471 WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLSSFSFLPQSSLSSEKLFQRSIH   300
    gi|8393583|Rattus/1-471 WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
 gi|112806|Cricetulus/1-471 WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGVSMPIPVFGLQDDSKVFKQGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
    gi|238377|Chinese/1-471 WIYLDVIFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGVSMPIPVFGLQDDSKVFKQGSCLLADDNFVLIGSFVAFFIPITIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300

|63175434|Mesocricetus/1-471 WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVAFFIPLTIMVITYFLTIKSLQKEATLCVSDLSTRAKLASFSFLPQSSLSSEKLFQRSIH   300
                      ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                            ******:************:***********************************.:*********************************************:************:*****.*** **:*:*::*:: : :*****:**:
     gi|10835175|Homo/1-471 REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGK   450
      gi|27753985|Mus/1-471 REPGSYAGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNENVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPTLAYKSSQLQVGQKKNSQEDAEPTANDCSMVTLGN   450
    gi|8393583|Rattus/1-471 REPGSYAGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNENVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQVGQKKNSQEDAEQTVDDCSMVTLGK   450
 gi|112806|Cricetulus/1-471 REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEHVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQAGQNKDSKEDAEPTDNDCSMVTLGK   450
    gi|238377|Chinese/1-471 REPGSYTGRRTMQSISNEQRACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEHVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSSQLQAGQNKDSKEDAEPTDNDCSMVTLGK   450

|63175434|Mesocricetus/1-471 REPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDIIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENRKPLQLILVNTIPALAYKSGQLQAGQNKNSKEDSEPAGNDCSMVTLGK   450
                      ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450

                            *:*:* ..*. :  *******
     gi|10835175|Homo/1-471 QHSEEASKDNSDGVNEKVSCV   471
      gi|27753985|Mus/1-471 QHSEEMCTDNIETVNEKVSCV   471
    gi|8393583|Rattus/1-471 QQSEENCTDNIETVNEKVSCV   471
 gi|112806|Cricetulus/1-471 QQSEETCTDNINTVNEKVSCV   471
    gi|238377|Chinese/1-471 QQSEEYCTDNINTYNEKVSCV   471

|63175434|Mesocricetus/1-471 QQSDETCTDSINTMNEKVSCV   471
                      ruler .......460.......470.
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                 *  *     .:       :  .    : *       :  :.  . :     :  .  :*               :*.**   ::** **.** ***:***:****: **********:**:*:*::***:::*:*::   ****  **..
8223|5HT2A_HUMAN MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLAIADMLLGFLVMPVSMLTILYGYRWPLPSKLCAV   150
8335|5HT2C_HUMAN MVNLRNAVHSFLVHLIGLLVWQCDISV-SP----VAAIVTDIFN-TSDG-GRFKFP-DG-------------VQNWPALSIVIIIIMTIGGNILVIMAVSMEKKLHNATNYFLMSLAIADMLVGLLVMPLSLLAILYDYVWPLPRYLCPV   129
1595|5HT2B_HUMAN M-ALSYRVSELQSTIPEHILQSTFVHVIS-------SNWSGLQTESIPEEMKQIVEEQG------------NKLHWAALLILMVIIPTIGGNTLVILAVSLEKKLQYATNYFLMSLAVADLLVGLFVMPIALLTIMFEAMWPLPLVLCPA   130
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                 *: *****************:***:**::**. .::***:.*::**  ** **:*:::*:*: *:. : .   :  :*:* .    :*:*:**:.:** **:**::** ***  *:::* :       .    :.. :            
8223|5HT2A_HUMAN WIYLDVLFSTASIMHLCAISLDRYVAIQNPIHHSRFNSRTKAFLKIIAVWTISVGISMPIPVFGLQDDSKVFKE-GSCLLADD---NFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLP-----------   285
8335|5HT2C_HUMAN WISLDVLFSTASIMHLCAISLDRYVAIRNPIEHSRFNSRTKAIMKIAIVWAISIGVSVPIPVIGLRDEEKVFVNNTTCVLNDP---NFVLIGSFVAFFIPLTIMVITYCLTIYVLRRQALMLLHGHTEEPPGLSLDFLKCCKRNTAE---   273
1595|5HT2B_HUMAN WLFLDVLFSTASIMHLCAISVDRYIAIKKPIQANQYNSRATAFIKITVVWLISIGIAIPVPIKGIETDVDNPNN-ITCVLTKERFGDFMLFGSLAAFFTPLAIMIVTYFLTIHALQKKAYLVKNKPPQRLTWLTVSTVFQRDETPCSSPE   279
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                         ... :  :  :.:  *.  .   : ::*:*.**::*.********:*::**********  *:*.. **:  :  **::******:.*.:********** :* **..*: *:*:  *.                   : ::
8223|5HT2A_HUMAN --------QSSLSSEKLFQRSIHREPGSYTGRRTMQSISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKP-LQLILVNTIPALAYKSSQLQM   426
8335|5HT2C_HUMAN --------EENSANPNQDQNARRRKKKERRPRGTMQAINNERKASKVLGIVFFVFLIMWCPFFITNILSVLCEKSCNQKLMEKLLNVFVWIGYVCSGINPLVYTLFNKIYRRAFSNYLRCNYKVEKKPPVRQIPRVAATALSGRELNVNI   415
1595|5HT2B_HUMAN KVAMLDGSRKDKALPNSGDETLMRR-TSTIGKKSVQTISNEQRASKVLGIVFFLFLLMWCPFFITNITLVLCDS-CNQTTLQMLLEIFVWIGYVSSGVNPLVYTLFNKTFRDAFGRYITCNYRATKSVKTLRKRSSKIYFRNPMAENSKF   427
           ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450

                  ::            :.    :::  : .       ..   . : .. ..*::* *
8223|5HT2A_HUMAN GQKK-----------NSKQDAKTTDNDCSMVALGKQHSEEASKDNSDGVNEKVSCV   471
8335|5HT2C_HUMAN YRHT-----------NEPVIEKASDNEPGIEMQ--VENLELPVNPSSVVSERISSV   458
1595|5HT2B_HUMAN FKKHGIRNGINPAMYQSPMRLRSSTIQSSSIIL--LDTLLLTENEGDKTEEQVSYV   481
           ruler .......460.......470.......480.......490.......500......
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Supplementary Figure 7a
Ramachandran Plot  
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Plot statistics

Residues in most favoured regions  [A,B,L]              242  92.4%
Residues in additional allowed regions  [a,b,l,p]        17   6.5%
Residues in generously allowed regions  [~a,~b,~l,~p]      2   0.8%
Residues in disallowed regions                            1   0.4%
                                                       ---- ------
Number of non-glycine and non-proline residues          262 100.0%

Number of end-residues (excl. Gly and Pro)                2       

Number of glycine residues (shown as triangles)          10       
Number of proline residues                                9       
                                                       ----       
Total number of residues                                283       

Based on an analysis of 118 structures of resolution of at least 2.0 Angstroms
and R-factor no greater than 20%, a good quality model would be expected 

to have over 90% in the most favoured regions.
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Supplementary Figure 7b
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Plot statistics

Residues in most favoured regions  [A,B,L]              370  84.7%
Residues in additional allowed regions  [a,b,l,p]        51  11.7%
Residues in generously allowed regions  [~a,~b,~l,~p]      8   1.8%
Residues in disallowed regions                            8   1.8%
                                                       ---- ------
Number of non-glycine and non-proline residues          437 100.0%

Number of end-residues (excl. Gly and Pro)                2       

Number of glycine residues (shown as triangles)          18       
Number of proline residues                               14       
                                                       ----       
Total number of residues                                471       

Based on an analysis of 118 structures of resolution of at least 2.0 Angstroms
and R-factor no greater than 20%, a good quality model would be expected 

to have over 90% in the most favoured regions.
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Supplementary Figure 10 

Bovine Rhodopsin 

Turkey β1-AR 

Human Adenosin A2A  

Human 5-HT2A  



Supplementary Figure 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 12 

 

 

 

 



Supplementary Table 1 

 

 

Structural Region Residue range 

Sequence 

identity with  β2-

AR  (2RH1) 

Results of 

Ramachandran plot  

Results of 

Verify3D  

 

 

Transmembrane  

regions 
 

TM 1 70-100 23% Allowed region +ve region 

TM2 108-137 47% -do- -do- 

TM3 144-178 49% -do- -do- 

TM4 189-212 (213) 33% -do- -do- 

TM5 (233)234-264 32% -do- -do- 

TM6 318-348 55% -do- -do- 

TM7 359-383 50% -do- -do- 

TM8/Small 
horizontal helix (next 

to TM7) 

385-395 (384th 

residue is in 

between 7th and 8th 
TM region) 

27% -do- -do- 

 

Intracellular 

and 

extracellular 

loops 

N-terminal 1-69 - 

Few residues in 
generously allowed 

and disallowed 

regions 

Half of 

residues in –ve 
region 

ICL1 101-107 29% Allowed region +ve region 

ECL1 138-143 20% -do- +ve region 

ICL2 179-188 10% -do- 
Negative 

region 

ECL2 213 -233 (214-232) 19% -do- +ve region 

ICL3 265-317 - 

Few residues in 

generously allowed 

and disallowed 

regions 

Few residues in 

–ve region 

ECL3 349-359 20% Allowed region +ve region 

C-terminal 396-471 - -do- +ve region 




