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Figure S1.  Sequence alignments (Clustal Omega) and structural predictions (PsiPred) of 
the human nAChR subunits and other representative Cys-loop receptor subunits (Cys-
loop indicated in blue).  An AChBP (pdb1I9B) is included for the crystal structural 
reference comparison with the PsiPred predictions for the extracellular domain.  The 
intracellular portions are indicated with a light blue bar, and the highly variable central 
section is center-justified below.  Intron-exon borders are also indicated in red. 
 
Table S1.  Percent sequence identity among human intracellular domains. 
 
Table S2.  Accession numbers of sequences studied. 
 
Table S3.  Human gene locations. 
 
Table S4.  ELM analysis of α7 sequences of multiple species and of all human nAChR 
subunits. 
 



 

Multiple sequence alignment of pentameric ligand-gated Cys-loop ion-channel proteins 
 

Extracellular domain of mature protein 
 

CLUSTAL O(1.2.1) multiple sequence alignment                                                                                                                                             Cys-loop 
 
 
Glycine       --------------------------ARSRSAPMSPSDFLDKLMGRTS--GYDARIRPN----FKGPPVNVTCNIFINSFGSIAETTMDYRVNIFLRQKWNDPRLAYSEYPDDSLDLDPSMLDSIWKPDLFFANEKGANFHEVTTDNKLLRIFKNGNVLYSIRLTLTLSCPMDLKNFPMDVQTCIMQLESFGYTMNDLIFEWQDEA--PVQVA---EGLTLPQFLLKEEKDLRYC------TKHYNT----GKFTCIEVRFHLERQ- 
GABA-A        QGESRRQEPGDFVKQDIGGLSPKHAPDIPDDSTDNITIFTRILDRLLD--GYDNRLRPG----LGDAVTEVKTDIYVTSFGPVSDTDMEYTIDVFFRQTWHDERLKFDG-PMKILPLNNLLASKIWTPDTFFHNGKKSVAHNMTTPNKLLRLVDNGTLLYTMRLTIHAECPMHLEDFPMDVHACPLKFGSYAYTTAEVVYSWTLGK--NKSVEVAQDGSRLNQYDLLGHV-VGTE------IIRSST----GEYVVMTTHFHLKRK- 
AChBP         ---------------------------------------LDR-ADILY--NIRQTSRPDVIPTQRDRPVAVSVSLKFINILEVNEITNEVDVVFWQQTTWSDRTLAWNSSHSP--DQVSVPISSLWVPDLAAYNAISKP-EVLTPQL--ARVVSDGEVLYMPSIRQRFSCDVSGVDT-ESGATCRIKIGSWTHHSREISVDPTTEN-----------SDDSEYFSQYSRFEILDVTQKKNSVTYSCCPE---AYEDVEVSLNFRKKG 
Zinc-activated-------------------------------------GTAAIWPSLFNVNLSKKVQESIQIPNNGSAPLLVDVRVFVSNVFNVDILRYTMSSMLLLRLSWLDTRLAWNTSAHPR-HAITLPWESLWTPRLTILEALWVDWR-DQSPQ--ARVDQDGHVKLNLALATETNCNFELLHFPRDHSNCSLSFYALSNTAMELEFQAHVVN--------EIVSV-------KREYVVYDLKTQVPPQQLVP---------CFQVTLRLKNT- 
5HT3A         ----------------------------RRSRNTTRPALLRLSDYLLT--NYRKGVRPV---RDWRKPTTVSIDVIVYAILNVDEKNQVLTTYIWYRQYWTDEFLQWNPEDFDNITKLSIPTDSIWVPDILINEFVDVGK-SPNIPY--VYIRHQGEVQNYKPLQVVTACSLDIYNFPFDVQNCSLTFTSWLHTIQDINISLWRLP--------EKVKSDRSVFMNQGEWELLGVLPYFREFSMESSN----YYAEMKFYVVIRRRP 
beta1         -----------------------------------SEAEGRLREKLFS--GYDSSVRPA---REVGDRVRVSVGLILAQLISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEHDGIDSLRITAESVWLPDVVLLNNNDGNFDVALDIS--VVVSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQNCTMVFSSYSYDSSEVSLQTGLG---PDGQGHQEIHIHEGTFIENGQWEIIHKPSRLIQPPGDPRGGREGQRQEVIFYLIIRRKP 
delta         -----------------------------------LNEEERLIRHLFQEKGYNKELRPV---AHKEESVDVALALTLSNLISLKEVEETLTTNVWIEHGWTDNRLKWNAEEFGNISVLRLPPDMVWLPEIVLENNNDGSFQISYSCN--VLVYHYGFVYWLPPAIFRSSCPISVTYFPFDWQNCSLKFSSLKYTAKEITLSLKQDAKENRTYPVEWIIIDPEGFTENGEWEIVHRPARVNVDPRAPLDS--PSRQDITFYLIIRRKP 
gamma         -----------------------------------RNQEERLLADLMQ--NYDPNLRPA---ERDSDVVNVSLKLTLTNLISLNEREEALTTNVWIEMQWCDYRLRWDPRDYEGLWVLRVPSTMVWRPDIVLENNVDGVFEVALYCN--VLVSPDGCIYWLPPAIFRSACSISVTYFPFDWQNCSLIFQSQTYSTNEIDLQLSQED----GQTIEWIFIDPEAFTENGEWAIQHRPAKMLLDPAAPAQE--AGHQKVVFYLLIQRKP 
epsilon       -----------------------------------KNEELRLYHHLFN--NYDPGSRPV---REPEDTVTISLKVTLTNLISLNEKEETLTTSVWIGIDWQDYRLNYSKDDFGGIETLRVPSELVWLPEIVLENNIDGQFGVAYDAN--VLVYEGGSVTWLPPAIYRSVCAVEVTYFPFDWQNCSLIFRSQTYNAEEVEFTFAVD---NDGKTINKIDIDTEAYTENGEWAIDFCPGVIRRHHGGATDG--PGETDVIYSLIIRRKP 
alpha1        -----------------------------------SEHETRLVAKLFK--DYSSVVRPV---EDHRQVVEVTVGLQLIQLINVDEVNQIVTTNVRLKQQWVDYNLKWNPDDYGGVKKIHIPSEKIWRPDLVLYNNADGDFAIVKFTK--VLLQYTGHITWTPPAIFKSYCEIIVTHFPFDEQNCSMKLGTWTYDGSVVAINPESDQ------------PDLSNFMESGEWVIKESRGWKHSVTYSCCPD--TPYLDITYHFVMQRLP 
alpha10       ---------------------------------AEGRLALKLFRDLFA--NYTSALRPV---ADTDQTLNVTLEVTLSQIIDMDERNQVLTLYLWIRQEWTDAYLRWDPNAYGGLDAIRIPSSLVWRPDIVLYNKADAQPPGSASTN--VVLRHDGAVRWDAPAITRSSCRVDVAAFPFDAQHCGLTFGSWTHGGHQLDVRPRGAA------------ASLADFVENVEWRVLGMPARRRVLTYGCCSE---PYPDVTFTLLLRRR- 
alpha9        ---------------------------------ADGKYAQKLFNDLFE--DYSNALRPV---EDTDKVLNVTLQITLSQIKDMDERNQILTAYLWIRQIWHDAYLTWDRDQYDGLDSIRIPSDLVWRPDIVLYNKADDESSEPVNTN--VVLRYDGLITWDAPAITKSSCVVDVTYFPFDNQQCNLTFGSWTYNGNQVDIFNALDS------------GDLSDFIEDVEWEVHGMPAVKNVISYGCCSE---PYPDVTFTLLLKRRS 
alpha7        -----------------------------------GEFQRKLYKELVK--NYNPLERPV---ANDSQPLTVYFSLSLLQIMDVDEKNQVLTTNIWLQMSWTDHYLQWNVSEYPGVKTVRFPDGQIWKPDILLYNSADERFDATFHTN--VLVNSSGHCQYLPPGIFKSSCYIDVRWFPFDVQHCKLKFGSWSYGGWSLDLQM--QE------------ADISGYIPNGEWDLVGIPGKRSERFYECCKE---PYPDVTFTVTMRRRT 
beta2         -----------------------------------TDTEERLVEHLLDPSRYNKLIRPA---TNGSELVTVQLMVSLAQLISVHEREQIMTTNVWLTQEWEDYRLTWKPEEFDNMKKVRLPSKHIWLPDVVLYNNADGMYEVSFYSN--AVVSYDGSIFWLPPAIYKSACKIEVKHFPFDQQNCTMKFRSWTYDRTEIDLVLKSEV------------ASLDDFTPSGEWDIVALPGRRNENPD----D--STYVDITYDFIIRRKP 
beta4         ---------------------------------RVANAEEKLMDDLLNKTRYNNLIRPA---TSSSQLISIKLQLSLAQLISVNEREQIMTTNVWLKQEWTDYRLTWNSSRYEGVNILRIPAKRIWLPDIVLYNNADGTYEVSVYTN--LIVRSNGSVLWLPPAIYKSACKIEVKYFPFDQQNCTLKFRSWTYDHTEIDMVLMTPT------------ASMDDFTPSGEWDIVALPGRRTVNPQ----D--PSYVDVTYDFIIKRKP 
beta3         ----------------------------------IAENEDALLRHLFQ--GYQKWVRPV---LHSNDTIKVYFGLKISQLVDVDEKNQLMTTNVWLKQEWTDHKLRWNPDDYGGIHSIKVPSESLWLPDIVLFENADGRFEGSLMTK--VIVKSNGTVVWTPPASYKSSCTMDVTFFPFDRQNCSMKFGSWTYDGTMVDLILINEN------------VDRKDFFDNGEWEILNAKGMKGNRRDGVYS-----YPFITYSFVLRRLP 
alpha5        --------------RCGLAGAAGGAQRGLSEPSSIAKHEDSLLKDLFQ--DYERWVRPV---EHLNDKIKIKFGLAISQLVDVDEKNQLMTTNVWLKQEWIDVKLRWNPDDYGGIKVIRVPSDSVWTPDIVLFDNADGRFEGTST-K--TVIRYNGTVTWTPPANYKSSCTIDVTFFPFDLQNCSMKFGSWTYDGSQVDIILEDQD------------VDKRDFFDNGEWEIVSATGSKGNRTDSCCW-----YPYVTYSFVIKRLP 
alpha3        -----------------------------------SEAEHRLFERLFE--DYNEIIRPV---ANVSDPVIIHFEVSMSQLVKVDEVNQIMETNLWLKQIWNDYKLKWNPSDYGGAEFMRVPAQKIWKPDIVLYNNAVGDFQVDDKTK--ALLKYTGEVTWIPPAIFKSSCKIDVTYFPFDYQNCTMKFGSWSYDKAKIDLVLIGSS------------MNLKDYWESGEWAIIKAPGYKHDIKYNCCEE---IYPDITYSLYIRRLP 
alpha6        -----------------------------------CATEERLFHKLFS--HYNQFIRPV---ENVSDPVTVHFEVAITQLANVDEVNQIMETNLWLRHIWNDYKLRWDPMEYDGIETLRVPADKIWKPDIVLYNNAVGDFQVEGKTK--ALLKYNGMITWTPPAIFKSSCPMDITFFPFDHQNCSLKFGSWTYDKAEIDLLIIGSK------------VDMNDFWENSEWEIIDASGYKHDIKYNCCEE---IYTDITYSFYIRRLP 
alpha2        ------EEAKRPPPRAPGDPLSSPSPTALPQGGSHTETEDRLFKHLFR--GYNRWARPV---PNTSDVVIVRFGLSIAQLIDVDEKNQMMTTNVWLKQEWSDYKLRWNPTDFGNITSLRVPSEMIWIPDIVLYNNADGEFAVTHMTK--AHLFSTGTVHWVPPAIYKSSCSIDVTFFPFDQQNCKMKFGSWTYDKAKIDLEQMEQT------------VDLKDYWESGEWAIVNATGTYNSKKYDCCAE---IYPDVTYAFVIRRLP 
alpha4        ------------------------------HVETRAHAEERLLKKLFS--GYNKWSRPV---ANISDVVLVRFGLSIAQLIDVDEKNQMMTTNVWVKQEWHDYKLRWDPADYENVTSIRIPSELIWRPDIVLYNNADGDFAVTHLTK--AHLFHDGRVQWTPPAIYKSSCSIDVTFFPFDQQNCTMKFGSWTYDKAKIDLVNMHSR------------VDQLDFWESGEWVIVDAVGTYNTRKYECCAE---IYPDITYAFVIRRLP 
                                                                      .             :   : .  .  :          .     * *  * :.                :* *     :                 :   *             * .       .   * : : :       :                              .  :                            . :.    
 
 
 

                                                                                                                                                          Transmembrane and intracellular perimembrane domains 
 

                                        TM1                                        TM2                                          TM3                                                                                                                                                                                                           TM4 
 
                                                     1------------------20 
Glycine             MGYYLIQMYIPSLLIVILSWVSFWINMDAAPARVALGITTVLTMTTQSSGSRASLPKVSYVK-AIDIWMAVCLLFV-FSALLEYAAVNFVSRQHKELLRFRRKRKNKTEAFALE                                                 -----------------------------------------KIDTISRACFPLAFLIFNIFYWVIYKILRHEDIHQQQD 
GABA-A              IGYFVIQTYLPCIMTVILSQVSFWLNRESVPARTVFGVTTVLTMTTLSISARNSLPKVAYAT-AMDWFIAVCYAFV-FSALIEFATVNYFTKRSWAWEGKKVPEALEMKK                                                     -----------------------------------------KISRIIFPVLFAIFNLVYWATYVNRESAIKGMIRKQ 
Zinc-activated      ALKSIIALLVPAEALLLADVCGGLLPLRA-IERIGYKVTLLLSYLVLHSSLVQALPSSSSCNPLLIYYFTILLLLLFLSTIETVLLAGLL--------------------------                                               -----------------------------------------IFFLVYVVGVLCTQFVFAGIWMWAACKSDAAPGEAAPHGRRPRL 
5HT3A               -LFYVVSLLLPSIFLMVMDIVGFYLPPNS-GERVSFKITLLLGYSVFLIIVSDTLPATAIGTPLIGVYFVVCMALLVISLAETIFIVRLVHKQDLQ-QPVPAWLRHLVLERIAWLLCL                                             ------------LAVCGLLQELSSIRQFLEKRDEIREVARDWLRVGSVLDKLLFHIYLLAVLAYSITLVMLWSIWQYA 
beta1               -LFYLVNVIAPCILITLLAIFVFYLPPDA-GEKMGLSIFALLTLTVFLLLLADKVPETSLSVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPHT-HQMPLWVRQIFIHKLPLYLRL                                             ------------PELREVVSSISYIARQLQEQEDHDALKEDWQFVAMVVDRLFLWTFIIFTSVGTLVIFLDATYHLPPPDPFP 
delta               -LFYIINILVPCVLISFMVNLVFYLPADS-GEKTSVAISVLLAQSVFLLLISKRLPATSMAIPLIGKFLLFGMVLVTMVVVICVIVLNIHFRTPST-HVLSEGVKKLFLETLPELL                                               ----EQAQQELFNELKPAVDGANFIVNHMRDQNNYNEEKDSWNRVARTVDRLCLFVVTPVMVVGTAWIFLQGVYNQPPPQPFPGDPYSYNVQDKRFI 
gamma               -LFYVINIIAPCVLISSVAILIHFLPAKAGGQKCTVAINVLLAQTVFLFLVAKKVPETSQAVPLISKYLTFLLVVTILIVVNAVVVLNVSLRSPHT-HSMARGVRKVFLRLLPQLLR                                              -----------APAIQACVEACNLIACARHQQSHFDNGNEEWFLVGRVLDRVCFLAMLSLFICGTAGIFLMAHYNRVPALPFPGDPRPYLPSPD 
epsilon             -LFYVINIIVPCVLISGLVLLAYFLPAQAGGQKCTVSINVLLAQTVFLFLIAQKIPETSLSVPLLGRFLIFVMVVATLIVMNCVIVLNVSQRTPTT-HAMSPRLRHVLLELLPRLL                                               ------------PEVRCCVDAVNFVAESTRDQEATGEEVSDWVRMGNALDNICFWAALVLFSVGSSLIFLGAYFNRVPDLPYAPCIQP 
alpha1              -LYFIVNVIIPCLLFSFLTGLVFYLPTDS-GEKMTLSISVLLSLTVFLLVIVELIPSTSSAVPLIGKYMLFTMVFVIASIIITVIVINTHHRSPST-HVMPNWVRKVFIDTIPNIMF                                              ---------------KSAIEGIKYIAETMKSDQESNNAAAEWKYVAMVMDHILLGVFMLVCIIGTLAVFAGRLIELNQQG 
alpha10             AAAYVCNLLLPCVLISLLAPLAFHLPADS-GEKVSLGVTVLLALTVFQLLLAESMPP-AESVPLIGKYYMATMTMVTFSTALTILIMNLHYCGPSV-RPVPAWARALLLGHLARGL                                               -------------RQEALLHHVATIANTFRSHRAAQRCHEDWKRLARVMDRFFLAIFFSMALVMSLLVLVQAL 
alpha9              -SFYIVNLLIPCVLISFLAPLSFYLPAAS-GEKVSLGVTILLAMTVFQLMVAEIMPA-SENVPLIGKYYIATMALITASTALTIMVMNIHFCGAEA-RPVPHWARVVILKYMSRVLFVYD                                           --------ESYCAQYKVLTRNIEYIAKCLKDHKATNSKGSEWKKVAKVIDRFFMWIFFIMVFVMTILIIARAD 
alpha7              -LYYGLNLLIPCVLISALALLVFLLPADS-GEKISLGITVLLSLTVFMLLVAEIMPATSDSVPLIAQYFASTMIIVGLSVVVTVIVLQYHHHDPDG-GKMPKWTRVILLNWCAWFL                                               -------------DLAKILEEVRYIANRFRCQDESEAVCSEWKFAACVVDRLCLMAFSVFTIICTIGILMSAPNFVEAVSKDFA 
beta2               -LFYTINLIIPCVLITSLAILVFYLPSDC-GEKMTLCISVLLALTVFLLLISKIVPPTSLDVPLVGKYLMFTMVLVTFSIVTSVCVLNVHHRSPTT-HTMAPWVKVVFLEKLPALLFM                                             --------------LREAVDGVRFIADHMRSEDDDQSVSEDWKYVAMVIDRLFLWIFVFVCVFGTIGMFLQPLFQNYTTTTFLHSDHSAPSSK 
beta4               -LFYTINLIIPCVLTTLLAILVFYLPSDC-GEKMTLCISVLLALTFFLLLISKIVPPTSLDVPLIGKYLMFTMVLVTFSIVTSVCVLNVHHRSPST-HTMAPWVKRCFLHKLPTFLFM                                             -----------RQDVQEALEGVSFIAQHMKNDDEDQSVVEDWKYVAMVVDRLFLWVFMFVCVLGTVGLFLPPLFQTHAASEGPYAAQRD 
beta3               -LFYTLFLIIPCLGLSFLTVLVFYLPSDE-GEKLSLSTSVLVSLTVFLLVIEEIIPSSSKVIPLIGEYLLFIMIFVTLSIIVTVFVINVHHRSSSTYHPMAPWVKRLFLQKLPKLL                                               --------KVLVAFLEKAADSIRYISRHVKKEHFISQVVQDWKFVAQVLDRIFLWLFLIVSVTGSVLIFTPALKMWLHSYH 
alpha5              -LFYTLFLIIPCIGLSFLTVLVFYLPSNE-GEKICLCTSVLVSLTVFLLVIEEIIPSSSKVIPLIGEYLVFTMIFVTLSIMVTVFAINIHHRSSSTHNAMAPLVRKIFLHTLPKLLC                                              --------------LEAALDSIRYITRHIMKENDVREVVEDWKFIAQVLDRMFLWTFLFVSIVGSLGLFVPVIYKWANILIPVHIGNANK 
alpha3              -LFYTINLIIPCLLISFLTVLVFYLPSDC-GEKVTLCISVLLSLTVFLLVITETIPSTSLVIPLIGEYLLFTMIFVTLSIVITVFVLNVHYRTPTT-HTMPSWVKTVFLNLLPRVMFM                                             ---AVLSLSALSPEIKEAIQSVKYIAENMKAQNEAKEIQDDWKYVAMVIDRIFLWVFTLVCILGTAGLFLQPLMAREDA 
alpha6              -MFYTINLIIPCLFISFLTVLVFYLPSDC-GEKVTLCISVLLSLTVFLLVITETIPSTSLVVPLVGEYLLFTMIFVTLSIVVTVFVLNIHYRTPTT-HTMPRWVKTVFLKLLPQVLLM                                             --------------VEDVINSVQFIAENMKSHNETKEVEDDWKYVAMVVDRVFLWVFIIVCVFGTAGLFLQPLLGNTGKS 
alpha2              -LFYTINLIIPCLLISCLTVLVFYLPSDC-GEKITLCISVLLSLTVFLLLITEIIPSTSLVIPLIGEYLLFTMIFVTLSIVITVFVLNVHHRSPST-HTMPHWVRGALLGCVPRWLL                                              EALLQEGELLLSPHMQKALEGVHYIADHLRSEDADSSVKEDWKYVAMVIDRIFLWLFIIVCFLGTIGLFLPPFLAGMI 
alpha4              -LFYTINLIIPCLLISCLTVLVFYLPSEC-GEKITLCISVLLSLTVFLLLITEIIPSTSLVIPLIGEYLLFTMIFVTLSIVITVFVLNVHHRSPRT-HTMPTWVRRVFLDIVPRLLL                                              ------------PALTRAVEGVQYIADHLKAEDTDFSVKEDWKYVAMVIDRIFLWMFIIVCLLGTVGLFLPPWLAGMI 
                              *.            :       :       ::            :*  :     :  :      .                        :    :  ::      :                                                                                                 ..    
 
 
 

                                                                                                                                                                                                     Central loop of intracellular domain 
 
 
 

Glycine              KFYRFSDMDDEVRESRFSFTAYGMGPCLQAKDGMTPKGPNHPVQVMPKSPDEMRKVFIDRAK 
GABA-A               KTPAAPAKKTSTTFNIVGTTYPINLAKDTEFSTISKGAAPSASSTPTIIASPKATYVQDSPTETKTYNSVSKVD 
Zinc-activated       ARGNLGAKSGPSPAPRGEQREHGNPGPHPAEEPSRGVKGSQRSWPETADR 
5HT3A                REQSTSQRPPATSQATKTDDCSAMGNHCSHMGGPQDFEKSPRDRCSPPPPPREAS 
beta1                KRPKPERDLMPEPPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRFQPELSAPDLRRFIDGPNRAVALL 
delta                HMSRPAEDGPSPGALVRRSSSLGYISKAEEYFLLKSRSDLMFEKQSERHGLARRLTTARRPPASS 
gamma                MHVRPLAPAAVQDTQSRLQNGSSGWSITTGEEVALCLPRSELLFQQWQRQGLVAAALEKLEKGPELGLSQFCGSLKQA 
epsilon              GSPPPPEAPRAASPPRRASSVGLLLRAEELILKKPRSELVFEGQRHRQGTWTAAFCQSLGAAA 
alpha1               FSTMKRPSREKQDKKIFTEDIDISDISGKPGPPPMGFHSPLIKHPEV 
alpha10              CVRERGEPCGQSRPPELSPSPQSPEGGAGPPAGPCHEPRCLC 
alpha9               VGESCLSPHHSRERDHLTKVYSKLPESNLKAARNKDLSRKKDMNKRLKNDLGCQGKNPQEA 
alpha7               RMKRPGEDKVRPACQHKQRRCSLASVEMSAVAPPPASNGNLLYIGFRGLDGVHCVPTPDSGVVCGRMACSPTHDEHLLHGGQPPEGDP 
beta2                QQPRHHCARQRLRLRRRQREREGAGALFFREAPGADSCTCFVNRASVQGLAGAFGAEPAPVAGPGRSGEPCGCG 
beta4                KRPGPDSSPARAFPPSKSCVTKPEATATSTSPSNFYGNSMYFVNPASAASKSPAGSTPVAIPRDFWLRSSGRF 
beta3                CMKDHVDRYSSPEKEESQPVVKGKVLEKKKQKQLSDGE 
alpha5               MRSHVDRYFTQKEETESGSGPKSSRNT 
alpha3               TRPTSNEGNAQKPRPLYGAELSNLNCFSRAESKGCKEGYPCQDGMCGYCHHRRIKISNFSANLTRSSSSESVD 
alpha6               RWPLDKTRGTGSDAVPRGLARRPAKGKLASHGEPRHLKECFHCHKSNELATSKRRLSHQPLQWVVENSEHSPE 
alpha2              MNRPPPPVELCHPLRLKLSPSYHWLESNVDAEEREVVVEEEDRWACAGHVAPSVGTLCSHGHLHSGASGPKA 
alpha4              LMKRPSVVKDNCRRLIESMHKMASAPRFWPEPEGEPPATSGTQSLHPPSPSFCVPLDVPAEPGPSCKSPSDQLPPQQPLEAEKASPHPSPGPCRPPHGTQAPGLAKARSLSVQHMSSPGEAVEGGVRCRSRSIQYCVPRDDAAPEADGQAAGALASRNTHSAELPPPDQPSPCKCTCKKEPSSVSPSATVKTRSTKAPPPHLPLS 
  

 
 
COLOR CODE 
 
AChBP helix 
AChBP strand 
helix--- 
helix 50-75% confidence 
helix <50% confidence 
strand--- 
strand less confidence next to helix 
strand less confidence next to coil 
coil--- 
coil predicted with less confidence 
 
 
Intracellular domain 
 
*  :  .   Clustal sequence conservation marks 

   Intron-Exon border                                                                                                                                                                                           Figure S1 



Glycine  GABA-A Zinc-act. 5HT3A beta1 delta epsilon gamma alpha1 alpha10 alpha9 alpha7 beta2 beta4 beta3 alpha5 alpha3 alpha6 alpha2 alpha4
Glycine  100.00
GABA-A 10.53 100.00
Zinc-activated 12.50 50.00 100.00
5HT3A 9.62 8.57 40.00 100.00
beta1 11.86 15.28 20.00 14.94 100.00
delta 16.33 17.57 16.67 12.50 23.81 100.00
epsilon 13.64 12.68 0.00 15.49 29.87 35.90 100.00
gamma 12.24 10.81 6.25 12.00 26.14 26.40 37.93 100.00
alpha1 13.33 13.04 0.00 16.30 33.33 27.78 21.13 25.33 100.00
alpha10 13.04 5.00 41.67 25.71 18.92 18.46 20.97 13.85 14.93 100.00
alpha9 13.33 14.93 14.29 16.05 13.83 8.70 12.64 8.70 16.87 29.73 100.00
alpha7 21.05 12.99 11.76 23.81 20.62 18.45 17.53 17.76 23.53 25.00 12.62 100.00
beta2 16.33 20.00 23.53 14.46 29.67 27.72 27.66 23.81 25.00 23.08 13.64 23.81 100.00
beta4 18.87 16.22 20.00 16.87 28.00 24.75 23.66 23.36 33.72 24.62 10.75 23.42 44.54 100.00
beta3 16.95 16.95 14.29 20.00 23.26 28.36 19.35 21.92 24.29 20.31 14.12 16.28 37.33 30.23 100.00
alpha5 13.79 17.24 0.00 21.21 28.95 31.82 22.58 26.47 23.08 18.75 10.13 19.74 39.13 34.72 53.09 100.00
alpha3 19.61 14.67 4.76 13.58 28.00 25.00 26.00 20.91 37.97 21.31 17.98 21.59 28.57 29.70 24.66 22.73 100.00
alpha6 18.37 11.11 9.52 16.88 23.40 25.00 29.17 22.43 31.25 23.81 16.48 21.11 28.12 28.00 25.33 23.88 45.16 100.00
alpha2 15.00 20.29 13.79 18.75 29.41 23.16 25.00 19.80 29.87 30.59 14.14 26.47 36.17 35.92 32.56 28.57 30.53 25.53 100.00
alpha4 27.03 25.84 28.26 21.30 34.13 22.05 23.08 23.88 37.50 26.09 18.33 28.47 42.19 36.92 33.33 32.47 28.99 25.20 40.29 100.00



human bovine rat chick frog zebrafish
Homo sapiens Bos taurus Rattus norvegicus Gallus gallus Xenopus spp. Danio rerio

alpha1 Q53SH4 P02709 P25108 P09479 P22456 BC081554*
alpha2 Q15822 F1N4T3 P12389 P09480 F6YPK2 Q7ZZP7
alpha3 P32297 Q07263 P04757 P09481 F8W5I4
alpha4 P43681 E1BHK0 P09483 P09482 A9JRM3 Q0PJT8
alpha5 P30532 Q8SPU7 P20420 P26152 F7ELS1 Q567Y7
alpha6 Q15825 F1MQ06 P43143 P49581 F6SXF6 Q0PJT9
alpha7 P36544 P54131 Q05941 P22770 F6Q7N3 Q800C7
alpha9 Q9UGM1 F1MDD1 P43144 Q9PTS8 F6VVP3 F1Q7M1
alpha10 Q9GZZ6 F1MF20 Q9JLB5 Q9I8C7 F6ZMM6 R4GF05
beta1 P11230 P04758 P25109 P49579 G1FMP7
beta2 P17787 F1MUN1 P12390 P09484 A4IIS6
beta3 Q05901 F1MF30 P12391 P43679 Q7SY88 Q7ZZP6
beta4 P30926 Q8SPU6 P12392 P26153 F7ERN7
gamma P07510 P13536 P18916 P02713 P05376 G1FMP9
delta Q07001 P04759 P25110 F1NJ26 P09628 Q5BLJ3
epsilon Q04844 P02715 P09660 ------ P49580 G1FMQ0
5HT3A P46098 F1N4Y2 P35563 F1NGS5 F6YC54 F1QQX3



Genbank	  accession gene subunit chromosome	  map
NM_006529 GLRA3 Glycine 4q34.1
NM_000808 GABRA3 GABA-‐A Xq28
AF364899 AChBP AChBP
NM_180990 ZACN Zinc-‐activated 17q25.3
NM_000869 HTR3A 5HT3A	   11q23.1
NM_000747 CHRNB beta1 17p13.1
NM_000751 CHRND delta 2q37.1
NM_005199 CHRNG gamma 2q37.1
NM_000080 CHRNE epsilon 17p13.2
NM_000079 CHRNA alpha1 2q31.1
NM_020402 CHRNA10 alpha10 11p15.5
NM_017581 CHRNA9 alpha9 4p14
NM_000746 CHRNA7 alpha7 15q14
NM_000748 CHRNB2 beta2 1q21.3
NM_000750 CHRNB4 beta4 15q24
NM_000749 CHRNB3 beta3 8p11.2
NM_000745 CHRNB5 alpha5 15q24
NM_000743 CHRNA3 alpha3 15q24
NM_004198 CHRNA6 alpha6 8p11.21
NM_000742 CHRNA2 alpha2 8p21
NM_000744 CHRNA4 alpha4 20q13.33



α7 α7 α7 α7 α7 α7 α10 α9 α1 γ ε δ β1 β3 α5 α3 α6 α2 α4 β2 β4
ELM human bovine rat chick frog fish
CLV_C14_Caspase3-7 1 1 1 1 2 1
DEG_APCC_DBOX_1 1 1 1 1 1 1 1 1 1 1
DEG_APCC_KENBOX_2 1
DEG_Nend_UBRbox_1 1 1
DEG_Nend_UBRbox_3 1 1 1
DEG_SCF_TRCP1_1 1
DOC_ANK_TNKS_1 1
DOC_CKS1_1 1 1 1 1 1
DOC_CYCLIN_1 2 1 2 1 1 3 1 1 1 1 3
DOC_MAPK_1 1 1 1 1 1 3 4 1 1 1
DOC_MAPK_2 1
DOC_PP1_RVXF_1 1 1 1
DOC_PP2B_2 1 1 3
DOC_WW_Pin1_4 2 2 2 2 3 2 3 1 2 1 4 2 2 1 2 2 3 9 1 5
LIG_14-3-3-1 1
LIG_14-3-3-2 1 1 1 1 1 1
LIG_14-3-3-3 2 1 1 1 5
LIG_Actin_WH2_2 1
LIG_BIR_II_1 1 1
LIG_BIR_III_2 1 1
LIG_CtBP_PxDLS_1 1
LIG_EF_ALG2_ABM_2 1
LIG_elF4E_1 1
LIG_EVH1_2 1 1
LIG_LIR_Gen_1 1 3 1 1 2
LIG_PTB_Apo_2 1 1
LIG_PTB_Phospho_1 1
LIG_SH2_GRB2 1
LIG_SH2_STAT3 1 1 1
LIG_SH2_STAT5 2 2 2 2 2 2 1 2 1 2 3 1 2 2 1 2 1
LIG_SH3_3 2 1 1 2 1 1 2 1 1 1 7 1 2
LIG_TRAF2_1 2 1 1 1 1 1
LIG_TRAF6 1 1
LIG_WW_3 1
MOD_CDK_1 1 1 1 1
MOD_CK1_1 1 1 1 1 1 5 1 1 2 4 1 3 1 2 4 1 4 4 1 4
MOD_CK2_1 1 1 1 3 1 1 2 2 1 2 2 1 3 2 1 2 1 2
MOD_GSK3_1 1 1 1 2 2 4 1 2 1 1 1 1 1 3 6 1 5 3
MOD_LATS_1 1 1 1 1 1 1 1 1 1
MOD_NEK2_1 1 3 2 1 3 1 3 2 1 1
MOD_NEK2_2 1 1 1 1 2 1 1 3 1
MOD_PK_1 1 3
MOD_PKA_1 1 1 1 1 1 1 1 2 1 1
MOD_PKA_2 1 1 1 2 2 1 1 1 3 1 2 2 2 2 3 1 1
MOD_PKB_1 1
MOD_PLK 1 1 1 1 1 1 1 1 1 2
MOD_ProDKin_1 2 2 2 2 3 2 3 1 2 1 4 2 2 1 2 2 3 9 1 5
TRG_ENDOCYTIC_2 1 1 1 1 1 1 2 1 1 1 1
TRG_ER_diArg_1 1 2 3 2 1 2 4 7
TRG_LysEnd_APsAcLL_1 1 1 1 1 2 1 1 1 2
TRG_PEX_1 1 1 1 1 1 1 1

http://elm.eu.org/elms/browse_elms.html


