
170591460_ref_XP_001900488.1_Bm 189 HMCRVLIQGDDPQLGN------------------------------------VYFDDGRKPKELVWSCNY-DEYCCGYDCCRNDGTSSYWNAGFGDIFLVSLAIVHFI 

170591462_ref_XP_001900489.1_Bm 230 FMCSVPIDDVLKTLQGSSTVVAAADESTN-----------STAISPEQFFKTVHFKDGSRPKSLTWNCKSDAEICCDTDCCPVQQLSGGNFSDHKRPSWVFFIRFVDILKSE 

312071936_ref_XP_003138837.1_Ll 201 HMCHMPVQGDDPQLGN------------------------------------VYFEDGRRPKELVWSCSY-DEYCCGYDCCWRGGTSSYWIRGSGHILLIALAVVHFI 

312071934_ref_XP_003138836.1_Ll 223 FMCSMLINDVVKTLQGSSTPVPTTDESIN-----------STAMSPEQFFKTVQFKDGSRPKSLTWNCKTGTEICCGTDCCPIQQQFIGGGNFSHRSRPSWVVFVRSLLGGGFQLNDATR 

316969688_gb_EFV53746.1______Ts 159 IRCEYTLSGDEASQF---------------------------------------SGGGANVTQIIYECDARTQRCCGIECCSTMMGGSSGGYSGGSNSWWGIVFGLIFTLLFVGCIAFLVYKSSRRFLDCICPTNHSQEETYTPVGVNPNVPPAAPYGSAPYGQPPPPGYPASDGMPSSAGYPPQAATYSAYPPYPNQPPPPYGFKP 

268568822_ref_XP_002648112.1_Cb 213 FQCSMPLSQLTQQQSTTSTTSTTTTTASPDGSTTVTPAVSSTTPTPDQVLNNIQYADGSRPKQIVWSCKQGREVCCGTDCCPAPPAQNNQNSAGSHGGSTAGTVALIVILILLLLCCGCCIGAYFCCRSIFDCGEDKHDNQQYHDDYSQQQNYQMQNYPPQQQQGYYQQPQHQLGGYQPQQGYPQGSNYYPPNNYPQQPTY 

308499160_ref_XP_003111766.1_Cr 119 FQCSMPLNQLTQQQSTTTSTTTTTTTGAPDAST--TVNPVSTTPTPDQVLQNIQYPDGSRPKTIVWACKQGREVCCGTDCCPAPVQNQNNGGAGGSHGSTGSSAGTIALVVLLILLLLCCGCCIGAYFCCRSIFDCGDDKHDNQQYHDDYSQQQQYQMQNYPPQQQQQQGGYYQQPQGQYQQGYPQGGNYYPQQNNYPSHPTY 

71993546_ref_NP_001022855.1__Ce 222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLQNIQYPDGSRPKNIVWACKAGREVCCGTDCCPAPVQNQNSAGGAGGSHGSGGSAGTIALMYLFALCFLF 

71993537_ref_NP_001022854.1__Ce 222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLQNIQYPDGSRPKNIVWACKAGREVCCGTDCCPAPVQNQNSAGGAGGSHGSGGSAGTIALMDNYGNAGLVQDY 

71993532_ref_NP_001022853.1__Ce 222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLQNIQYPDGSRPKNIVWACKAGREVCCGTDCCPAPVQNQNSAGGAGGSHGSGGSAGTIALIVIIILLLLCCGCCLGAYFCCRSIFDCGDDKRDDQQYHDDYSQQQQYQMQNYPPQQQQQQQYGQYYQQPQQGGYSQQQQQGGYPQGGNYYPPNNYQQQPTY 

308474641_ref_XP_003099541.1_Cr  84 NMCRMPIEGGDPQFGN------------------------------------IYFQDNSRPREITWGCGY-YEHCCGYECCRGGGSIGSDRIGGRGTSIGYALVIAFLARRLMF 

71987574_ref_NP_001022638.1__Ce  84 NMCRMPIESGDQQFGN------------------------------------VYFQDNSRPREITWGCGY-YEYCCGYECCRGGGATSDRIGGRGTSLGYALVIGFLARRLMF 

268571515_ref_XP_002641069.1_Cb 210 NMCRMPIESESPKI----------------------------------------FSDNSRPREITWGCGY-YEYCCGYECCRGGGSMGSDRIGGRGSSIGLLVLIAIGFCCGFPLLTRWIRRRQFGAAA 

308501731_ref_XP_003113050.1_Cr 144 VQCINKIDPQDPQFGR------------------------------------VFFDNESRPQEIVYACPA-DNNCCGYDCCTESTIFTSIFGLLVILLIVSVVSIFVIEGFRWCLHFTYFCKHGRARDFEPLSI 

268573410_ref_XP_002641682.1_Cb 148 VQCINKIDPQDPQFGR------------------------------------VFFDNESRPQEIVYACPA-DNNCCGYDCCTESTIFTSIFGLLVILLIVSVISIFVIEGFRWCLHFTYFCKHGHARDFEPLSI 

71981339_ref_NP_001021155.1__Ce 175 VQCINKIDPQDPQFGK------------------------------------VFFDNESRPQEIVYACPA-DNNCCGYDCCSNSTIFTSIFSLLVILLIVSVLSIFVIECVRWCLHCTYFCKHGHGRDFEPLSI 

71990159_ref_NP_494689.2_____Ce  96 FKCNYVITDEDMELSN------------------------------------VAFANGTRPALITFGCAE-YTYCCGMTCCPSFSDTQLLIFIVLLVAGIIFVLICTEKANERRGQGSPTTSYNHPRSVPEVQELTPSAPNDTKKVTSSFKKFYLFLVRK 

17534281_ref_NP_494688.1_____Ce  71 YKCDYQITYEDMELRH------------------------------------VTFANGTKPGNITFGCAE-YQSCCGMECCTELSDFQECMIIIGVFLTAGLCLLIRRWVRQKGYCNGKMTCKRDSRPTSGPEFQELTHRAHGDTNRVNTSLKT 

71990168_ref_NP_494687.2_____Ce 170 YKCDYQITYEDMELRH------------------------------------VTFANGTKPGNITFGCAE-YQSCCGMECCTELSDFQECMIIIGVFLTAGLCLLIRRWVRQKGYCNGKMTCKRDSRPTSGPEFQELTHRAHGDTNRVNTSLKT 

71990143_ref_NP_494691.2_____Ce 159 YKCDYQISDEDMELRN------------------------------------VTFANGTRPANITFGCAE-YQICCGMECCTGLSDLEGFMVLIGAILVAFPFGLLIIWMDKKGYCQGDTTITGNERPRSAPEFQELTPRASNATHQVTNSYKK 

25149003_ref_NP_494690.2_____Ce 133 DKCDYQIIDKDKELRN------------------------------------ITFANGTRPAIITFGCAE-YTYCCGLECCTGLSQLEEGLFLIGVSLAVLFLAVITVLLDKCKKRTTKRFNLPRSTPEVQELTPSAPNATNKVTTLFKKVVSIFSSRVNYFTRI 

308468409_ref_XP_003096447.1_Cr 169 QQCEYTITDDDQELRN------------------------------------VTFSNGTKPTTLTFGCKS-SESCCGLECCTSSSTWITIIVIIVGIVLLIVACSWCNKKGYCQNETVVTTGIPVIATTTTTTHSYTTQGPPPPPGFQQFGPPPSAPIYSNPPAYNNYEQNSPYGGRPISCGQIHTTYKQ 

268558988_ref_XP_002637485.1_Cb 168 QTCEYTITEDDQELRN------------------------------------VTFSNGTKPTTLNFGCKS-SESCCGLECCSNNSTLITIVVIFVGIVVLIMVCSWCSKKGYCQNESVVTTGVPVIATTTTTHTFTTQSGPPPPPGFQPQFGATPSAPVYAAPPAYNNYEQNSPYGGRPISSGQIHTSYKQ 

17557266_ref_NP_505369.1_____Ce 168 HMCEYQITDDDQELRN------------------------------------VTFSNGTKPTTLTFGCTS-SESCCGMECCSNTSWVTIILIIVGIVLIIILCVWCNSKGYCRDETVIVTEVPVFATTTTTHTFTTNNGPPPPPGFQGFQQGPPPSAPVYSAPPPYNNFQQNSPYGGRPISSGQVHTSYKQ 

17559990_ref_NP_505366.1_____Ce 162 TICEYSISDEDGELFN------------------------------------VTFANSTKPKSITFGCGS-SERCCGMECCNNIGDWLGVAIWFIVILVVICYSCCKD 

308447610_ref_XP_003087472.1_Cr 105 TYCEYAIGDEDGELRN------------------------------------VTFANGTSPKFLAFGCGH-YERCCGMTCCSMLGDFLGTIIWLAMFGVAIWLCCCKN 

308468517_ref_XP_003096501.1_Cr 163 TYCEYAIGDEDGELRN------------------------------------VTFANGTSPKFLTFGCGH-YERCCGMTCCSMLGDFLGTIIWLAMFGVAIWLCCCKN 

268558982_ref_XP_002637482.1_Cb 152 SVCEYTITAEDGELFN------------------------------------VTFSNGTTPKSLTFGCGS-FEECCGMSCCSTVGTWIAVTICLLFVIIALGYGCWVG 

308468441_ref_XP_003096463.1_Cr 153 LVCQYTISQEDGELFN------------------------------------VTFSNGTSPKSIIFGCGS-FETCCGMTCCSSLGTWIAVSSSRSSFVSHGSSSFRSNVFKPSTSKTYFTSGGSTGKTYIISQPATPIIHDNHHYYWHGYYRSRPQKE 

308468441_ref_XP_003096463.1_Cr     TYCEYAIGEDDGELVN------------------------------------VTFANGTSPKLISFGCGY-YETCCEMSCCSSIGNWVGLSRSSFFHSLAFRSIVFDPSNFYMTYSGSTEKSYVIRQPETPIIYDSRPYYWHGYYQSIIGQN 

308468441_ref_XP_003096463.1_Cr     NYCEYAFGEDDRELRN------------------------------------VTFANGTSPKSVSFGCEM-FEECCGMSCCNVFSGWKTTLFLWILLFVALITCCMKTREEQDDLIGYMILNL 

308468429_ref_XP_003096457.1_Cr 121 KICKYGITEADGELQN------------------------------------VRFENGTSPKAISFGCSK-WDECCGFKCCNNIQGFLVMMGCIAFMFLVVLGVFYFG 

308452237_ref_XP_003088966.1_Cr 117 VICEYVFGEDDGELQN------------------------------------VTFINGTQVRSIFFGCKG-KVDCCGMYCCHDFGQCFELLFVFGFIALIILIAWYAKQREMEGPTKSVDPVPVRHVKRKAKTKPLLPK 

308468529_ref_XP_003096507.1_Cr 179 VTCEYVFGEDDGELQN------------------------------------VTFINGTQVRSIFFGCKG-KVDCCGMYCCHDFGQWFELLFVFGFIALIILIAWYAKQREMEGPTKSVDPVPVRHVKRKAKTKPLLPK 

268558986_ref_XP_002637484.1_Cb 182 SICEYVFGEDDGDLRN------------------------------------MTFANGTQVKSIFFSCTG-TVDCCGMYCCHDFGQWFELLFVIGFIAVIIFIAYHAKRSEMAKGSSSKDLEPLRPVKAKGKTGK 

25150107_ref_NP_741583.1_____Ce 185 VICEYVFGEDDGELQN------------------------------------ITFANATQVKSIFFSCSG-RVDCCGMYCCHDFNQWFELAFVFGFIAVMCFIAYYAKKNESERPEVPKDLEPLRPKTKTKTKGIWTEFYVFDLVLLQS 

25150113_ref_NP_741584.1_____Ce 185 VICEYVFGEDDGELQN------------------------------------ITFANATQVKSIFFSCSG-RVDCCGMYCCHDFNQWFELAFVFGFIAVMCFIAYYAKKNESERPEVPKDLEPLRPKTKTKTKVSGKPS 

268559872_ref_XP_002637899.1_Cb 420 VICEYVFGEDDGELEH------------------------------------VTYSNGTQIKSIFFECSG-RVNCCGMYCCHDFGQWWEM 

308501054_ref_XP_003112712.1_Cr 174 VFCEYQIGPDDGELQN------------------------------------VTFPNGTSAKSLFFGCTGSMVDCCGMYCCHNVGEYVAMGFLGAILILFVCFAMASSCKEDSDRRRYYAATNSARPPPESTNRNNIPMVKVSYSDAYGHRNL 

25150339_ref_NP_505645.2_____Ce 178 VMCEYQIGEDDGQLQN------------------------------------VTFANGSHARSLFFGCPGSMLDCCGMYCCHNIGEYIFKGILFTIIAVFVVCVMCSSMIEDNRKNNFLRCGNSRTTRTRTETDIPMIKVSQAESPVKL 

308500996_ref_XP_003112683.1_Cr 185 VFCEYQIGEDDWQLQS------------------------------------TTFLDGEPVESIYFGCSGSSVDCCGMYCCYTIGDYLVLVVLLVHGLILVGVLLFFVMACCAIVRHRLDSTI 

308500950_ref_XP_003112660.1_Cr 158 VFCEYQVGKDDGELQT------------------------------------TAFLDGTLVKSIYFGCAGTSVDCCGMYCCHVMEDYLMLILFCVMIGGGLWMLYATLKIHVNKSRVGN 

308500710_ref_XP_003112540.1_Cr 176 VFCEYQIGEDDGQLQT------------------------------------TTFLDGTLVKSIYFGCAGTAVDCCGMYCCHVFEDYVGLAFLCIIAGGLIFTIILCCCITGKELNRLNN 

308451321_ref_XP_003088626.1_Cr  71 LKCEYQSTCLLTKSFK------------------------------------TSPIQTFEATILQFGCLN-YEDCCGLECCGDSRTSTVLICGIFLFLLATCVGYKKYQRYQIKKNDEMAMVTTNSALQPLLDDTNIEVHAV 

308468505_ref_XP_003096495.1_Cr  98 LKCEYPIDLSADKEFQN-----------------------------------VTYPDGSKPPSLQFGCLN-YEDCCGLECCGDSRTSTVLICGIFLFLLATCVGYKKHQRYQIKKNDEMAMVTTNSALQPLLDDTNIEVHAV 

268558978_ref_XP_002637480.1_Cb 118 LKCEYDIDESDHEFIS------------------------------------VVHKDGSKPQSLQYGCLN-YEQCCGLECCGDIRTSTVTMCIVFLIFLGLCVAVSKYNAYVNSRRESVSMNAIRLPRKPRAKKNAEIHEV 

17559994_ref_NP_505364.1_____Ce 123 SKCEYHIDETDREFRN------------------------------------VTFPDGSKPPSLQFGCLT-YEDCCGLECCGDSRSSTWTIW 

268558980_ref_XP_002637481.1_Cb 121 MRCEYPIDESDTEFRG------------------------------------VTYPDGTKPWALSFRCQK-NESCCGLECCSESRSSIFIVGAIILFFVGLYWVIIKYRKYGKHKREAVANDTSEPLRNPKV 

86563996_ref_NP_001033484.1__Ce 128 QKCEFQIPDDDLELKN------------------------------------VAFSNGTRPTSLTFGCAS-SDKCCGMECCSKPTKLVV 

308501282_ref_XP_003112826.1_Cr 134 RTCQYPTGQDAEMKNV-------------------------------------RFRDGSSVKSIMFGCWT-WQRCCGTECCFETVLFSVIGLIFLIAGIYAALYAAIKYVQKAPVTEVGIPLNERRNLEANDD 

309356757_emb_CAS00596.1_____Cb 134 RTCYYPAGRDPEMEKV-------------------------------------RFPDGSRVNDIIFGCYK-FQRCCGTECCFETVINAAVGLIFLIGSIYVCIYLVIKNAQEERANEVDIPLNDRNQ 

268555076_ref_XP_002635526.1_Cb 198 YICVLNVSQNDGVFSQ------------------------------------IYFPDGEQVSEIVFGCET-SKECCGMKCCGDDVLINIIIVGAISLALLFLLLCNIVIGFKKRREKAKKNGKSAYHATDTTNANDEVISADQITYETRHPANTRGSP 

310774938_gb_AAB65898.5______Ce 147 YVCVYNASEDEGLFSQ------------------------------------IYFPSGDRIQEVVFGCEV-SKECCGMKCCGDDVLINIIIVGVISLALLLLLLCNILIGFKKRREKSRETNLKATYQATDTTNGAIDNDIISADQITYDTRHPATNRGSPANPTA 

308507211_ref_XP_003115788.1_Cr 195 YICVFNVSQDNGIFSQ------------------------------------IYFPNGDPITEIVFGCET-SKECCGMKCCGDDVLINIIIVGAISLALLFLLLCNIIIGFKKRREKSKGAGKAAYHATDTTNAIENDIVSPEQITYETRQPSNGNESPAIKSIPIDKRI 

268557096_ref_XP_002636537.1_Cb 123 TVCNYHIAYHNKELRK------------------------------------IKYNVTHRPSNITFGCNW-YQECCELGCCLNSLIQIGILILLYTGIAFMAVIFCAQLTLRSNDQRGEFRSPPNVRRHYPCRRAAAERTVESYVLQELAIREAPPAYEELYPNGSPYEEAGPSTSNTIPRIVVNAVEDSENTDTN 

308456792_ref_XP_003090814.1_Cr 127 KICSYHIFHYHKELRKVSFIDFFKP-------------------KTRIYCFEIKYNTTHRPSTITFGCHW-YQECCDLGCCTHGFLNVFILVLLYGGLGVMLVSFCSQLPTESEEDRRMRTRAEIAILFPCPEDNGQEEIPLQEMPEPPKYDDLYPNGCTYNLVTPEIVLHPAEEDETVEA 

72000537_ref_NP_001024136.1__Ce 126 LICSFHISYYHKELRKVQGNLWDS--------------------LVLKALIQIKYENKKRPSNITFGCQW-YHECCDLGCYNARRMQRSSGELWHTVPYHRDTVQRSISSYVLQELASRQGPPKYDDLYPNGRSQAQNLSHHSASILQRIEEQEVIDLV 

308456786_ref_XP_003090811.1_Cr 124 KVCLYKLYRQHDEIEH------------------------------------MTFKDGTRPKQLVFGCHG-NEECCELGCCLIRKYTWFIFIYPFVGTILALSCFARKKRDQRDRLLAQIARGTIAEDQIIA 

257145802_emb_CBB16238.1_____Ce 119 KVCIFKLYRHYEEIDH------------------------------------VVFSDGSRPKQIVFGCHS-YQVCCEVGCCEINNYIYFWFLYPCAALMIAFACLARKNRENEAT 

268558784_ref_XP_002637383.1_Cb 491 FGCKIPMKWLIEVSRDMDDFKYRTKLSKN-----------QIEVSMEKFLKKVRFDDHTVPSEIAWSCIHPVSRCCGIGCCSKESRVKTESIFHSVFGYMCGGFMIMCCFILLLTIIMFLCNDVWHRYIPWFPTSPRPPATPRGEAHEMQELNPANHRSPSRQHLSA 

308478998_ref_XP_003101709.1_Cr 135 AGCKIPIKSLVDILKDMDNSKNRFKFSKE-----------ISGNSMEKILRSIHFSDGTAPTEIAWSCTTPINRCCGIGCCSRQSRVYSDSLLHSVFGYMCGGFMLICILILILSLVMFLCNDVWHRYIPWFPTSPRPPATPREEAHEMTELNPTAHRSPSRLHLAV 

308506377_ref_XP_003115371.1_Cr 107 QTCIIMASHPDWPFVG------------------------------------NIFKNGTLPTSAIFGCHQ-GKTCRGAKCVEQLSHSNVVTYTLLGVVLFLIVCLFGGEKKTQQQRPMERPCRGPPRDPSFDNIFLPQEHRVRFDLPPRYSE 

268555052_ref_XP_002635514.1_Cb 106 QSCIILASHPDWPFDR------------------------------------NVFRNGTIPTAAVFGCQA-GKMCQGAKCVEPLTHFNVVTYTLVGVVIILIICLLGGKSRAAKRNQQAEPPRGATEVFERPRRRAPRDPSFDNLFSPPPSMPRDNRVRFMSPPEYTE 

310774940_gb_ADP21890.1______Ce 106 ETCIILASHPEWPFDG------------------------------------NVFQNGTIPTAALFGCHE-RSMCSGTRCIEPYTHFNVVTYTLLGIVLFLLVCLLGGEPKNKEKSKRRVSRHSTLDNIFLPLLFFIGFAAAGNYGYSSSGNGGGRPRPGNGGGGGGVRPSNSGCDAGWRRFNRPSGGWCVKVFGARMNQADAQIQCQSHGATLSGLQNSEEAQQISNLALSVISANSGSVWIGTRRTAACMKQWLNTNGCTRTNAFYWTDGSATGIAGFVWDTLQPDNEKLSQSCAVLLASRSTVTWGGKFWQPAKMDDNNCLFDLEGKHPRSVYGYVCGKRSR 

268555048_ref_XP_002635512.1_Cb 110 RKCVFLKNYPDWPFGE------------------------------------HVLPNGTIVTGVEFGCTS-DQYCRAYKCDTSMTAALIWGSMLLTATVFSVGIIVRHVIITHRQAEAPVNQDMEMRGVYVPVVIVSGATSRDQNAPGAING 

310774939_gb_ADP21889.1______Ce 100 NKCVFLKSDPDWPFPE------------------------------------STFSNGTAVYGVEFGCKK-DDLCRKYHCDRPFQTGFIWCAFLILSSVISVGIIVRYIIMQRQNELRPTRDTELGSIYIPVLMINGDVSRAEETPREG 

308506609_ref_XP_003115487.1_Cr 100 KKCIFLKNHPDWPFGE------------------------------------YLYSNGTIVSGVEFGCET-DELCRKYKCDRSITLGLIWCVLLLIASIISIGIIIRYMIGRTEEEDERAQVNQDTEMRSVYIPIVVVHQDSNGCLDVPPMHPTNFE 

268555046_ref_XP_002635511.1_Cb  97 MICETREDSYGWPLGS------------------------------------VRFLNGSVPKSLYYACPE-TSFCGFLTCHSKDMSIFVVFTIFFISMFLICFCYICYYRSQNADRRDEPLELNRMIPIILTTEPPIADGETETSMEEGTALDTTRGPRYGHVIVSRHNISRNP 

308506799_ref_XP_003115582.1_Cr 164 VLCEIKIDSYIWPFGD------------------------------------VRYENGTKPIALNYACPE-NYNCGVMTCLSDDIRSPLIISVIILLCVVVGILNICYCCRKVEEEEYLEMAERNGMVLSAIDEEGIVDDGVTESFIDEDSKEHVFIPPTDLADRDTP 

17566130_ref_NP_504285.1_____Ce 102 VQCEVSVLSDDWSLGK------------------------------------VKFRDGRAPKSMRFSCPA-GAYCDSFDCAQRDYWSVIFMILALILLLSLLLLVINSVFCKKRNHTYIILQAHDKADKEHVELQEHVEEPEENFNDDTDEEEHVEEEQQKMICCPKYGVPNPVPMYTGNLDGYNYYIVYFCPRIFFKKVSLKTNKPGALLPLVFTVFFYLKCTEIIIYYHFNMLCKIFIPSLLLLFTTSTAFDKELGKKCYISCVNSTSIAEWETCEKTCFGQGDDEDKAYINCYVNCVDLYFAPDGKLIDFNNFLKCAEECPGATDH 

17560700_ref_NP_505928.1_____Ce 119 NLCEYRINWMIDSKEMY----------------------------------ETFSPENTQMKSLFYRCHF-AQTCMGLECKIDSRLFVPPIFLLIFISIFWCFKRMLRRDMKRVERQTSFHIMDPTNPAHRSPPPPYNAQNSAIPPPYHNARHGRVSRSNSHSRSRSNSRS 

308478956_ref_XP_003101688.1_Cr 243 NVCEYRISWMIDLRELY----------------------------------ETYAPDGSKIKSLYYRCHF-AQSCMGLECRVDSRLFVPPIFLTVFITIFWLFKKMLWRDMKRVERIQREARLAEDQGTVRVEDGPPSYNAVFSLVPPSYESVMLGKVTYSASSSATESVSPS 

308478966_ref_XP_003101693.1_Cr 128 HLCEYYFSGHDSLELFR-----------------------------------THYPNNTQPKSFFFHCSF-PYSCIGIECQIETRFVLGVIFVLGLILSLYFARKCIMKEIKQMEKIRDQCTRPQYPRGPRFMPPMTPLEAPPPSYNVVFSSTSPPSYESVVRDKVTYTLPSYTSVA 

268557116_ref_XP_002636547.1_Cb 279 HFCGYYFTTVDSPEFHK-----------------------------------TRFSNGTKANVLFFTCGF-PYSCKGIHCVIEFRFFLILLCCAGMMVVIFLIRKCVIREMEQMEKLRNGPRLPQFMHPPGPRFMPPLTPSSPPSEPPPPSYNVIFSNSPPSYESVVRDKVTYTLPSYSSTVSQ 

193207997_ref_NP_001122939.1_Ce 128 SICEYALFGFLDAPQLS----------------------------------KTYFPNMTRSTSIFFHCSSSFTTCSGLECELKQSCWNIILILIAVFILIYPIKLLWDFLIKRQKQIAHQRRMSLSNHETNNPAAPVFECSPPSPPLMLHDVDLPPSYNSACLNSPPSYEAVIQGKVLFTVSSYSPVV 

225878012_emb_CAX65057.1_____Ce  86 DICEYSIHPLLDATELQ----------------------------------TTYLPNMTHVDSIYYECSC-FELCYGLRCRINPFYLIIVCLTVGIFFVWTTSIVYIKIRKNQKIKQRPSSSSNSESIALPPSYKVACSHLSEIPPSYASIMAGNVILAEPLNSSII 
 

Figure S8. Multiple sequence alignment of CX family proteins. These proteins are 
all from nematodes. The six conserved cysteines are highlighted in yellow (changes 
of cysteines to other residues are in black background). Predicted transmembrane 
segments are underlined. Cysteines (possible palmitoylation sites) and positively 
charged residues (helping determining the topology of the transmembrane proteins) 
near the C-terminal end of the Predicted transmembrane segment are in red letters 
and blue letters respectively. PY motifs (PPxY or LPxY) are highlighted in cyan. The N-
terminal segments before the cysteine-rich domain are not shown. The first residue 
numbers are shown before the sequences. The sequence with three tandom 
cysteine-rich domains (gi: 308468441) is marked by green names. Sequence names 
are followed by species abbreviations: Bm, Brugia malayi; Cb, Caenorhabditis 
briggsae; Ce, Caenorhabditis elegans; Cr, Caenorhabditis remanei; Ll, Loa loa and Ts, 
Trichinella spiralis. 
 
 
 

 

 

 

  



86565585_ref_NP_001033410.1___Ce   115 SYCKRPDE------------------PFRPDILCPRES---MFFFYKCCPSSQDHEKSECCAKIRIWLMLAIVCVVLSCLVGICYSIFHYFCRHCRLPSWKSWKSTRLLRSDV 

308460146_ref_XP_003092380.1__Cr   115 SYCKRPDE------------------PFHPSVLCPRES---MFFFYKCCPSSADPEKSECCAKIRIWLLLAIVCVVLSCLVGICYSIFRYFCRHCRLSAWKPTRLRSHV 

268572725_ref_XP_002649032.1__Cb   115 SYCKRPEE------------------PFRPDILCPRES---MFFFYKCCPSSLDAEKSECCAKIRIWLLLAIVCVVLSCLLGISYSFFRYFCRHCHLSHWKPTRLRSDV 

170582513_ref_XP_001896163.1__Bm    72 TWCPVP----------------------VIGTQCPSSS---IFHYYKCCGTA----NKECCFNLQTWVIVVLAVIAVMMLASFVLSVLRCLFCRR 

312078855_ref_XP_003141921.1__Ll    72 TWCPVP----------------------VIGTQCPASS---IFHYYKCCGTA----NKECCFNLQTWVIVVLAVVAVMMLASFVLSVLRCLFCRR 

268572629_ref_XP_002641370.1__Cb    74 TYCPVP----------------------LVGTKCGTSS---IFHYWKCCGDL----NKECCFNLQTWVWVTLALFGVIFIASFVISLVRCVCCRK 

17555852_ref_NP_499520.1______Ce    74 TYCPVP----------------------LVGTKCGTSS---IFHYWKCCGEL----NKECCFNLQTWVWVTLALFGVIFIASFVISLVRCICCRK 

308483826_ref_XP_003104114.1__Cr    74 TYCPVP----------------------LVGTKCGTSS---IFHYWKCCEEL----NKECCFRLQTWVWVVLALFGVIFLASFVISLIRCVCCRK 

312094490_ref_XP_003148040.1__Ll    75 LACPII----------------------VVGEQCPDET---PLYYYRCCGDL----NSSCCFRLQEWVIVLLVIMGILIIGSLVVNFIRYLFCIR 

17507487_ref_NP_492071.1______Ce    82 LACPLP----------------------VVGQACPEEN---VFWYFKCCGQI----ADQCCFRLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

268560470_ref_XP_002646218.1__Cb    82 LACPLP----------------------VVGSACPEEN---VFWYFKCCGQI----ADQCCFRLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

308469178_ref_XP_003096828.1__Cr    82 LACPLP----------------------VVGSACPEEN---VFWYFKCCGQI----ADQCCFRLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

308462989_ref_XP_003093773.1__Cr    85 VFCPSKE---------------------NQVTDCGEGS---FAHTHKCCGDG----EKECCFALQVWVYIALAVLVLCIIISTVIGIICCCCKK 

268572633_ref_XP_002641371.1__Cb    86 AYCPGQ-----------------------NGKFCGSTS---FAHYYNCCGDN----NAECCFALQIWVYITLAVLVLIMIISTFIGIICCSVRSSQTS 

193206295_ref_NP_501165.3_____Ce    93 IWCPTH----------------------RVGNQCPEET---LLSFYKCCGHL----NKECCFHLRVWIVIMIIVLPICLVLPASTFLIRRILCSSSQQPTGRAPSAADRVRQLAAEDSTTFRRDSDDMVML 

268531584_ref_XP_002630919.1__Cb   105 LHCPSIE---------------------NAVSTCPKDS---NWVYYTCCGGA----NMYCCEHIQTWLLSALAVIAVFLTLLLIGCCVRCCCSYKRKTQQSYSFDDK 

308502874_ref_XP_003113621.1__Cr   120 LHCPSIE---------------------NSVSTCPKDS---NWVYYTCCGGA----NMYCCEHIQTWLLSALAVIAIFLSLLLIGCCVRCCCSYKRKTQQSYSFDDK 

115532536_ref_NP_001040783.1__Ce   108 LHCPSIE---------------------NAVSSCPKDS---KWVYYTCCGGA----NMYCCEHIQTWLLSFLAVIIVFLSIFLIGCCVRCCCSYKRKTQQSYSFDDK 

86563167_ref_NP_001033369.1___Ce    59 ETCY--------------------------PDTCADPELDTFFSFGTCCD-------NECCYRLRYWVYPASIAGIGFVAGAFFALCFQCR 

312084143_ref_XP_003144154.1__Ll    82 EICI--------------------------PQDCPEET---NYVYYTCCD-------DQCCQQWRIWVLPALFASTAFTMGAFFAFCFHCR 

193206848_ref_NP_001122817.1__Ce    71 EKCNDTS---------------------GNPLNCPSNF----IYYFECCA-------NECCLRTQVVPAVIIAIGAIFMTGFCLVSCVAYCCCGE 

309359596_emb_CAR99881.1______Cb    70 EPCQDVL---------------------GKELHCPSNF----IYYFECCS-------NECCLRTQVLPAIVIAFGAIVMTLFCLVSCVAYCCCGD 

170590574_ref_XP_001900047.1__Bm    88 QWCRNRT--------------------ISKYIQCPMGS---ALHYYSCCGET----DTECCFRLQPTVVAYLLSIQCFLRYSNSIIRL 

268529264_ref_XP_002629758.1__Cb    83 QWCRNFT--------------------VNEHTQCPQAS---AFHQFDCCGQH----ETECCFAIQGWVIVILIIVGTCASIVLIFSTLLKLNLICPLPYSTKPIPPTYTGIHD 

308459747_ref_XP_003092187.1__Cr    82 QWCRNFT--------------------VNEHTQCPRGS---AFHQFDCCGQH----ETECCFAIQGWVIVILTIVGTCGAIILIFSALLKFNLICPLPYSSKPAPPTYTGIQD 

71981497_ref_NP_001021939.1___Ce    82 QWCRNFT--------------------VNEHTQCPQAS---AFHQFDCCGLH----ETECCFAIQGWVIVILTIVGTCGAIILIFSVLLKMNLICPMPYTTKQTPSTYTGIQE 

309355322_emb_CAS00965.1______Cb    59 WSCPFINPMGQ-------------MGMGPVGEDCPTDS---FIHYYSCCDDN----PFQCCFHFETWAIVIFGIVGITVIVGSLFVAGKLLMTPNYSKNPPNGRV 

17556895_ref_NP_498853.1______Ce    45 GNCGGGILGSVLGMAGGMAGGYGGYGGYGGYGRCGADN---VFYRWRCCDYS----PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRE 

308483972_ref_XP_003104187.1__Cr    44 GSCGGGILGSVLGMAGG-YGGGYGGGGYGGYGRCGADN---IFYRWRCCDYS----PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRQ 

268574408_ref_XP_002642181.1__Cb    44 GSCNGGILGSVLGMA-----GGYGGGGYGGYGRCGADN---IFYRWRCCDYS----PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRQ 

312081944_ref_XP_003143239.1__Ll    62 MVCPDGYAGNEFHS------LLYGLGYGTLAQICPPDN---FFFSYICCDQG----YFECCIRFELWFMYSIRKKSGKYVISLTVSPSL 

312091987_ref_XP_003147177.1__Ll   100 LECN--------------------------GKKCPNNN---IFVFYQCCENV----PKECCWHIRYWLTKLVHDFIFFPDDKWKRYVYVLN 

115534231_ref_NP_499169.3_____Ce    64 VICRRPWYFN---------------SPRPAPMRCPTAS---FFTYYECCGEF----LENCCWRFRQEPIIIGVILLVLLLLVCCCCCVSWIFVGRKKKSSNIEPEKKPTKKDSQIQTISSSTIDSGTQWELRRSYEETDKRRSYAAARDQELDYQYFQ 

308502285_ref_XP_003113327.1__Cr   105 VICRRPWYFN---------------SPRPAPLRCPTPS---FFTYYECCGEF----LENCCWRFRQEPIIISVILLVLLFLLCCCCCIAWLAFGRKKKSTNVEPEKQLTTTKKDSQIQTISSSTIDSGTQWELRKGYEETERRRSYAAARDRELDYQYFS 

309361634_emb_CAP29516.4______Cb    58 VICRRPWYFN---------------SPRPAPLRCPTPS---FFTYYECCGEF----LGNCCWRFRQEPIIICVILIVLLLLVCCCCCIAWCVVGRKKSTSCVAPERKKTTTTKKDSQIQTVSSSTIDSGTQWELRRGYEESEKRRSYAAARDRDLDYQYFS 
 

Figure S9. Multiple sequence alignment of DUF2650 family proteins. These 
proteins are all from nematodes. The six conserved cysteines are highlighted in 
yellow. Predicted transmembrane segments are underlined. Cysteines (possible 
palmitoylation sites) and positively charged residues (helping determining the 
topology of the transmembrane proteins) near the C-terminal end of the predicted 
transmembrane segment are in red letters and blue letters respectively. PY motifs 
(PPxY or LPxY) are highlighted in cyan. The N-terminal segments before the cysteine-
rich domain are not shown. The first residue numbers are shown before the 
sequences. Sequence names are followed by species abbreviations: Bm, Brugia 
malayi; Cb, Caenorhabditis briggsae; Ce, Caenorhabditis elegans; Cr, Caenorhabditis 
remanei and Ll, Loa loa. 
 
 

 

  



269954664_ref_NP_694961.2_____Hs   59 AKCGLILACPKGFKCCGDSCCQENELFPGPVRIFVIIFLVILSVFCICGLAKCFCRNCREPEPDSPVDCRGPLELPSIIPPERVRVSLSAPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDQRGIDNPAF 

139948842_ref_NP_001077120.1__Bt   56 ATCG-LLTCPKGFKCCGSDCCQEYQLEQYDFFSHPLRTSVIIFLIIILLLCIYGVTKHLYLNCRKSEQEAPTALPEQPPIAPVERVTAPISEPPPPYSEIILKPVLGLPPLEPPPPYSFRPEEYAGFCRGIDNSTF 

297716026_ref_XP_002834334.1__Pa   59 AKCGLIFACPKGFKCCGDSCCQENELFPGPVRIFVIIFLVILSLFCICGLAKCFCRNCKEPEPDTPMDCRGPLELPSIIPPERVRVSPSVPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDQRGIDNPAF 

296202492_ref_XP_002748479.1__Cj   59 ARCGLSFACPKGFKCCDDSCCQENDIFPGPVRIFVIIFLVIVSLFCICGLAKCFCRNCREPEPDTPLDCRRPPELPSIIPPERVRAPLSASPPPYSEVILKPTLGPTPTEPPPPYSLRPEEYTRDQRGIDNPAF 

297694989_ref_XP_002824748.1__Pa   58 AKCGLSFTCPKGFKCCGDSCCQENEFLPGPLRIFVIIFLVILPVLCICGLAKRFCPNCRDLDPDALTDCRGPQELPSIIPLERVRASLSAPPPRYSEVILKPTRGPTPTEPPSPYSFRPEKYTGDQRAIDNPAF 

301776715_ref_XP_002923774.1__Am   59 ARCGLFFTCPKGFKCCGDSCCQEYELFSGPLRVFVITVLIILPLLCICGLAKRFCRSCGEQEQDPPVDHQGLPEPPSIVPPERVRTPTFEPPPPYSEIILKPVLPPMEPPPPYSFSPEEYTQVRRGVDNPAF 

311267573_ref_XP_003131634.1__Ss   59 ATCAPFHTCPKGLKCCGDTCCPEYQREPFGFFSGPFRIFVIIFLIFIPLLCICGLAKHIFRNCREPEHEPPTEHEGPPELPSIAPEERVIAPISDSPPPYSEVILKPELGLPPTEPPPPYSCRPEEYTRACRGIDNPAF 

109114310_ref_XP_001097096.1__Mam  59 AKCGFIFNCPKGFKCCGDSCCQENELFPGPVRIFVIIFLVILSLFCICGLAKCFCRNCREPEPDAPMDCPGPLELPSIIPPERVRVSPSAPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDRRGIDNPAF 

253683499_ref_NP_001156644.1__Mm   63 NTCD-ILNCPKGFTCCVKECCPERKVWDPANDRFRFLVILACIIFPILFICALVSLFCPNCTELQHDVRRVDHQTPIEPPSIAPLESIWVTSLDPPPPYSQVVQMTPPTEPPPPYSLRPEGPAGQMRGRAYATL 

157738690_ref_NP_001099031.1__Mm   63 NTCD-ILNCPKGFTCCDKDCCPERKVWGPESWNPKNEPFKIVVIILLVMLPLLCICGLVRRFCPNCRELQHNFRTADHQTSPSLPSVAPLENIWVTSLDPPPAYSQVVLKPTPTEPPPPYSLRPEGTSGQRRGHAYATL 

51766385_ref_XP_484066.1______Mm   63 NTCD-ILNCTKGFTCCHNGCCPERELSDLANDHFRIVDLILWALLFVICGTIRHFYFKRTYLLHGVRTSDHQTPPEPPSIAPLESIRVTTLDPPPPYSQVVQMTPPTEPPPPYSLRPEGPAGQMRGRAYATL 

309262391_ref_XP_003085797.1__Mm   63 NTCD-NLNCTKGFTCCHNGCCPERELSDLANDHFRIVDLILWALLFVICGTIRHFYFKRTYLLHGVRTSDHQTPPEPPSIAPLESIRVTTLDPPPPYSQVVQMTPPTEPPPPYSLRPEGPAGQMRGRAYATL 

309262389_ref_XP_997064.2_____Mm   63 NTCD-ILNCTKGFTCCDNGCCPERKFWDLENNRFRLVNIILYAIILVSFICVLLRHFYLRCTDLQHDVRTSDHQTPPEPPSIAPLESIWVTSLDPPPPYSQVVQMPTPTEPPPPYSLRPEGPAGQMRGRAYATL 

309272522_ref_XP_001474210.2__Mm   63 NTCD-ILSCPKGFTCCDNECCPERKVWDSANNPFRILSIIICTILPVLFICALVRCIYSKCRDLQHDVRTSDHRAPPEPPSIAPLESIRVTSFDPPPRYSQLGLSITIPTKPPPLYSLRPEGPAGQMRGTL 

63617748_ref_XP_618920.1______Mm   63 NTCD-ILSCPKGFTCCDNECCPERKVWDSANDPFRILSIIICTILPVLFICALVKCIYSKCRDLQHDVRTSDHQAPPESPSIAPLESIRVTSFDLPPRYSQLGLSITIPNVFHSWLSEMSK 

293340380_ref_XP_002724681.1__Rn   63 NNCE-DLHCPKGFGCCGNECCQESKILDPENDPLKIVFITLLVIIVLLCICGLVMSKCKRLHHDPRAADHQTPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTRTEPPPPYSLRPERPTGQRRGTRYATI 

293340376_ref_XP_002724680.1__Rn   63 NNCE-DLHCPKGFRCCGNECCHESKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKQLHHDLRAADHQTPPDAHSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGQRRGTRYATI 

293351785_ref_XP_001075148.2__Rn   63 NNCE-DLHCPKGFRCCENECCQERKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKRLHHDIRAAPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGQRRGTRYATI 

293340378_ref_XP_001081299.2__Rn   63 NNCE-DLHCPKGFRCCENECCQERKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKRLHHDIRAAPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGQRRGTRYATI 

293340374_ref_XP_002724679.1__Rn   63 YKCE-DIHCPKGFRCCDNECCLERKIWNTDNEPFRILFIILLVMLPLLCICGLVRRFCPKCRELQHEVRTADHQSPPDPPSIAPLESIWVTSLDPPPPYSQVVQKSTPTEPPPPYSLRPEDSTCPMRETSHETL 

 

Figure S10. Multiple sequence alignment of TMEM92 family proteins. These 
proteins are all from mammalians. The six conserved cysteines are highlighted in 
yellow. Predicted transmembrane segments (TMs) are underlined. Cysteines 
(possible palmitoylation sites) and positively charged residues (helping determining 
the topology of the transmembrane proteins) near the C-terminal end of the 
predicted TMs are in red letters and blue letters, respectively. PY motifs (PPxY or 
LPxY) are highlighted in cyan. The N-terminal segments before the cysteine-rich 
domain are not shown. The first residue numbers are shown before the sequences. 
Sequence names are followed by species abbreviations: Am, Ailuropoda 
melanoleuca; Bt, Bos taurus; Cj, Callithrix jacchus; Hs, Homo sapiens; Mam, Macaca 
mulatta; Mm, Mus musculus; Pa, Pongo abelii; Rn, Rattus norvegicus and Ss, Sus 
scrofa. 
 
 
 

 

 

 

16418447_NP_443186.1_____Hs   29 AQCGKDCKSYCCDGTTPYCCSYYAYIGNILSGTAIAGIVFGIVFIMGVIAGIAICICMCMKNHRATRVGILRTTHINTVSSYPGPPPYGHDHEMEYCADLPPPYSPTPQGPAQRSPPPPYPGNARK 

21450067_NP_659102.1_____Mm   29 AQCGKECHSYCCDGSTPYCCSYYAYIGNILSGTAIAGIVFGIVFIMGVIAGIAICICMCMKNNRGTRVGVIRAAHINAISYPMAPPPYTYDHEMEYRTDLPPPYSAAPQASAQRSPPPPYPGNPRKYSSSQNRIRDN 

118083813_XP_001233379.1_Gg  227 AQCDNDCKAYCCDGTAPYCCSYYAYIGNVLSGTAIAGIVFGIVFIMGVIAGIAICICMCMKNNRGTRVGVIRTTHINTISTYPVTPPPYSYEHEMEYPVDLPPPYTPTPQTSLQYPPPPPYPGYSGK 

62858163_NP_001016493.1__Xt   27 AYCEADCKSYCCDGTPPYCCSYYAYIGNVLSGTAIAGIVFGIVFIMGVIAGIAICICMCMKSSRGTRVGVIRTTHINAISSYPAAPPPYSYEYEMDFPLDLPPPYTPTPPISHYPSPPPYPGPSRK 

47086271_NP_998047.1_____Dr   31 AQCDG-CIEYCCDGVPPFCCSYYAYVGDVLSGTAISGIVFGVVFLMGAVAAVFLCVCMCVKNSRGSRVGVFSSTYINTVTQGYPGPPPPPYSYDHEMFPPDLRPPPYTPTVPRSANYSPPPPYPGFSRK 

47226858_CAG06700.1______Tn   18 AQCEG-CLEYCCDASPPFCCSYYAYVGDVLSGTAISGIVFGVVFLMGAVAAMCLCLCMCMKNGRGARVGVFSTSCINSVTQGYPGPPPLPYTYDYEMHPPPYTPAQSQPANYSPPPPYPGCK 
 

 

Figure S11. Multiple sequence alignment of representative CYYR1 family proteins. 
These proteins are from vertebrates. The six conserved cysteines are highlighted in 
yellow. Predicted transmembrane segments (TMs) are underlined. Cysteines 
(possible palmitoylation sites) and positively charged residues (helping determining 
the topology of the transmembrane proteins) near the C-terminal end of the 
predicted TMs are in red letters and blue letters, respectively. PY motifs (PPxY or 
LPxY) are highlighted in cyan. The N-terminal segments before the cysteine-rich 
domain are not shown. The first residue numbers are shown before the sequences. 
Sequence names (gene identification number and accession number) are followed 
by the species abbreviations as follows: Dr, Danio rerio; Gg, Gallus gallus; Hs, Homo 
sapiens; Mm, Mus musculus; Tn, Tetraodon nigroviridis; and Xt, Xenopus tropicalis. 
 
 


