170591460_ref_Xp_001900488.1_Bm
170591462 _ref_Xp_001900489.1 Bm
312071936 _ref _Xp_003138837.1_L1
312071934_ref XP_003138836.1_L1
316969688 _gb EFV53746.1___ Ts
268568822 ref XP_002648112.1 _Cb
308499160 _ref XP_003111766.1_Cr
71993546_ref NP_001022855.1__Ce
71993537_ref _NP_001022854.1__Ce
71993532_ref _NP_001022853.1__Ce
308474641 _ref_XP_003099541.1_Cr
71987574_ref NP_001022638.1_Ce
268571515_ref XP_002641069.1 Cb
308501731_ref _XP_003113050.1_Cr
268573410_ref XP_002641682.1 Cb
71981339_ref_NP_001021155.1__Ce

71990159_ref NP_494689.2 ce
17534281 _ref NP_494688.1 ce
71990168 _ref NP_494687.2 ce
71990143 _ref NP_494691.2____ Ce
25149003_ref NP_494690.2____ Ce

308468409 _ref XP_003096447.1_Cr
268558988 _ref XP_002637485.1 Cb
17557266_ref NP_505369.1 ce
17559990_ref _NP_505366.1 ce
308447610_ref_XP_003087472.1_Cr
308468517 _ref_XP_003096501.1_Cr
268558982 ref XP 002637482.1 Cb

308468429_ref XP_003096457.1 Cr
308452237_ref XP_003088966.1 Cr
308468529 ref XP_003096507.1 Cr
268558986 _ref XP_002637484.1 Cb
25150107_ref NP_741583.1 ce
25150113 ref NP_741584.1 ce
268559872_ref_XP_002637899.1_Cb
308501054_ref_XP_003112712.1 Cr
25150339_ref NP_505645.2 ce
308500996_ref XP 003112683.1 Cr
308500950 ref XP_003112660.1 Cr
308500710_ref XP_003112540.1 Cr
308451321 ref XP_003088626.1 Cr
308468505_ref XP_003096495.1 Cr
268558978 _ref_Xp_002637480.1_Cb
17559994_ref NP_505364.1 ce
268558980_ref XP_002637481.1_Cb
86563996 _ref Np_001033484.1_Ce
303501232 ref_ XP_003112826. T _Cr

309356757_emb_CAS00596.1_____Cb
268555076_ref_XP_002635526.1_Cb
310774938_gb_AAB65898.5 Ce

308507211 ref_Xp_003115788.1_Cr
268557096 _ref XP_002636537.1_Cb
308456792 ref_XP_003090814.1 Cr
72000537 _ref_Np_001024136.1_Ce
308456786_ref_XP_003090811.1 Cr
257145802_emb_CBB16238.1 Ce
268558784 _ref XP_002637383.1_Cb
308478998 ref XP_003101709.1 Cr
308506377 _ref XP_003115371.1 Cr
268555052 ref XP_002635514.1 Cb
310774940_gb_ADP21890.1_ ce
268555048 _ref XP_002635512.1 Cb
310774939 _gb_3 ADP21889.1 ______Ce
308506609 ref_xp_003115487.1 Cr
268555046 _ref XP_002635511.1 Cb
308506799 ref XP_003115582.1 Cr
17566130_ref NP_504285.1 ce
17560700_ref NP_505928.1 ce
308478956 ref XP_003101688.1 Cr
308478966 ref XP_003101693.1 Cr
268557116 _ref XP_002636547.1 Cb
193207997 ref NP_001122939.1 Ce
225878012 _emb_CAX65057.1 ce

189 HMCRVLIQGDDPOL

'Y FDDGRKPKELVWSCNY-DEYCCGYDCCRNDGTSS YWNAGFGDIFLVSLAIVHFT

230 FMCSVPIDDVLKTL T

DEST! TAISPEQFFKTVHFKDGSRPKSLTWNCKSDAET

201 HMCHMPVOGDDPQL

DTDY

PVOQLSGGNFSDHKRPSWVEFIRFVDILKSE

Y FEDGRRPKELVWSCSY-DEYCCGYDCCHWRGGTSSYWIRGSGHILLIALAVVHFT

223 FMCSMLINDVVKTLQGSSTPVPTTDESIN-~ -STAMS PEQFFKTVQFKDGSRPKSLTWNCKTGTEICCGTDCCPIQQQF IGGGNFSHRSRPSWVVEVRSLLGGGFQLNDATR
159 IRCEYTLSGDEASQF TQIIYECDARTQRCCGIECCST Y IVFGLIFTLLFVGCIAFLVYKSSRRFLDCICPTNHSQEETYT PPAAPYGSAPYGOPPBEGYPASDGMPSSAGY PPOAATYSAYPPYPNQPBBBYGFKP
213 FQCSMPLSQLTQQQSTTSTTSTTTTTASPDGSTTVTP; TTPTPDQVLNNIQYADGSRPKQI, KQGRE TDCCPAPPAQNNI TAGTVALIVILILLLL IGAYFCCRSIFDCGEDKHDNQQYHDDY NYQMONY PP YPQGSNYYPPNNYPQQPTY
119 FQCSMPLNQLTQQQSTTTSTTTTTTTGAPDAST--TVNPVSTTPTPDOVLONIQYPDGSRPKTIVHACKQGREVCCGTDCCPAPVON! T TIALVVLLILLLLCCGCCIGAYFCCRSIFDCGDDKHDNQOYHDDYSQQQ0YOMONY PPOOOQQOGGY YQOPQGOYQQGY POGGNYY POONNY PSHPTY
222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLONIQY PDGSRPKNIVWACKAGRE TDCCPAPVQNQ! IALMYLFALCFLE
222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLONIQY PDGSRPKNIVWACKAGRE TDCCPAPVQN TALMDNYGNAGLVQDY
222 FQCSIPLSQLTAQQSTTTTTPTTTSTTTASPDGSTTISPSSTTPTPEQVLONIQY PDGSRPKNIVWACKAGRE TDCCPAPVQN LIVIIILLLLCCGCCLGAYFCCRSIFDCGDDKRDDQQYHDDY MONY PP YQOPQOGGY PQGGNYYPPNNYQQQPTY
84 NMCRMPIEGGDP IYFQDNSRPREITWGCGY-YEHCCGYECCRGGGSIGSDRIGGRGTSIGYALVIAFLARRLME
84 NMCRMPIESGDQQ YFQDNSRPREITWGCGY - YEYCCGYECCRGGGATSDRIGGRGTSLGYALVIGFLARRLMF
210 NMCRMPIESESPKI FSDNSRPREITWGCGY-YEYCCGYE RIGGRGSSIGLLVLIAIGFCCGFPLLTRWIRRROFGAAA
144 VQCINKIDPQDPQ! FFDNESRPQEIVYACPA-DNNCCGYDCCTESTIFTSIFGLLVILLT IFVIEGFRWCLHFTYFCKHGRARDFEPLST
148 VQCINKIDPQDPQ! FFDNESRPQEIVYACPA-DNN IFTSIFGLLVI ISIFVIEGFRWCLHFTYFCKHGHARDFEPLST
175 VQCINKIDPQDP FFDNESRPQEIVYACPA-DNNCCGYDCCSNSTIFTSIFSLLVILLIVSVLSIFVIECVRWCLHCTYFCKHGHGRDFEPLST
96 FKCNYVITDEDMEL; FANGTRPALITFGCAE-YTYCCGMICCPSFSDTQLLIFIVLLVAGI IFVLICTEKANERRGOGS PTTSYNHPRSVPEVQELTPSAPNDTKKVT SSFKKEYLFLVRK
71 YKCDYQITYEDMELI TFANGTKPGNITFGCAE-YQSCCGMECCTELSDFQECMIIIGV] CLLIRRWVRQKGYCNGKMTCKRDSRPTSGPEFQELTHRAHGDTNRVNTSLKT
170 YKCDYQITYEDMEL TFANGTKPGNITFGCAE-YQ: MECCTELSDFQECMII1GVFLTAGLCLLIRRWVROKGYCNGKMTCKRDSRPTSGPEFQELTHRAHGDTNRVNTSLKT
159 YKCDYQISDEDMEL TFANGTRPANITFGCAE-YQICCGMECCTGLSDLEGFMVLIGAILVAFPFGLLI IWMDKKGYCOGDTTITGNERPRSAPEFQELT PRASNATHQVTNS YKK
133 DKCDYQIIDKDKEL ITFANGTRPAIITFGCAE-YTYCCGLECCTGLSQLEEGLFLIGVSLAVLFLAVITVLLDKCKKRTTKRFNLPRSTPEVQELTPSAPNATNKVTTLFKKVVSIFSSRVNYFTRI
169 QOCEYTITDDDQEL TFSNGTKPTTLTFGCKS-SESCCGLECCTSSSTWITIIVIIVGIVLLIVACSWCNKKGYCONETVVTTGIPVIATTTTTTHSYTT OQFGPPPSAPTY EQNSPYGGRPISCGOIHTTYKQ
168 QTCEYTITEDDQEL TFSNGTKPTTLNFGCKS-SESCCGLECCSNNSTLITIVVIE LIMVCSWCSKKGYCONESVVTTGVPVIATTTTTHTETT! QPQFGATPSAPVYAA] EQNSPYGGRPISSGOIHTSYKQ
168 HMCEYQITDDDQEL TFSNGTKPTTLTFGCTS-SE: MECCSNTSWVTIILIIVGIVLIIILCVWCNSKGYCRDETVIVTEVPVFATTTTTHTETT, 0GFQOGPPPSAPVYSAPPBYNNFQONSPYGGRPISSGQVHTSYKQ
162 TICEYSISDEDGELF TFANSTKPKSITFGCGS-SERCCGMECCNNIGDWLGVAIWFIVILVV: KD
105 TYCEYAIGDEDGEL TFANGTSPKFLAFGCGH-YERCCGMTCCSMLGDFL JLAM WLCCCKN
163 TYCEYAIGDEDGEL TFANGTSPKFLTFGCGH-YERCCGMTCCSMLGDFL JLAM WLCCCKN
152 SVCEYTITAEDGELF TFSNGTTPKSLTFGCGS-FEECCGM: TVGTWI. CLLEVIIALGYGCHVG
153 LVCQYTISQEDGELF TFSNGTSPKSIIFGCGS-FET LGTWI FVSHGSSSFRSNVFKPSTSKTYFT TGKTYIISQPATPIIHDNHHYYWHGYYRSRPQKE
TYCEYAIGEDDGEL TFANGTSPKLISFGCGY-YETCCEMSCCSSIGNWVGLSRSSFFHSLAFRS IVEDPSNFYMTYSGSTEKSYVIRQPETPIIYDSRPYYWHGYYQSTIGON
NYCEYAFGEDDREL TFANGTSPK: M-FEECCGMSCCNVFSGWKTTLFLWILLFVALITCCMKTREEQDDLIGYMILNL
121 KICKYGITEADGELQ FENGTSPKAISFGCSK-WDECCGFKCCNNIQGFLVMMGCIAFMFLVVLGVEYFG
117 VICEYVFGEDDGEL TFINGTQVRSIFFGCKG-KVDCCGMYCCHDFGQCFELLEVFGFIALTILIANYAK TKSVDP PLLPK
179 VTCEYVF TFINGTQVRSIFFGCKG-KVDCCGMYCCHDFGQWFELLEVEGFIALIILT TKSVDP PLLPK
182 SICEYVF TFANGTQVKS IFFSCTG-TVDCCGMYCCHDFGOWFELLEVIGE IAVITET. LEPLI TGK
185 VICEY ITFANATQVKSIFFSCSG-RVDCCGMYCCHDFNOWFELAFVFGETAVMCET. PKDLEPLRP IWTEFYVFDLVLLOS
185 VICEYVFGEDDGELQ ITFANATQVKSIFFSCSG-RVDCCGMYCCHDFNQWFELAFVEGE IAVMCEIAYYA] EVPKDLEPLRPKTKTKTKVSGKPS
420 VICEYVFGEDDGEL TYSNGTQIKSIFFECSG-RVNCCGMYCCHDFGOWWEM
174 VECEYQIGPDDGELQ TFPNGTSAKSLFFGCTGSMVDCCGMYCCHNVGEY VAMGFLGAILILFVCFAMASSCKEDSDRRRY YAATNSARPPPE TPMVKVSYSDAYGHRNL
178 VMCEYQIGEDDGQLQ LFFGCPGSMLDCCGMYCCHNIGEY IFKGILFT I IAVFVVCVMCSSMIEDNRKNNFLRCGNSRTTRTRTETDI PMIKVSQAES PVKL
185 VECEYQIGEDDWOL TTFLDGEPVESIYFGCSG5SVDCCGMYCCYTIGDYLVLVVLLVHGLILVGVLLFFVMA" IVRHRLDSTI
158 VECEYQ! QT TAFLDGTLVKSIYF TSVDCCGMYCCHVMEDYLMLILFCVMIGGGLWMLYATLKI
176 VECEYQIGEDDGQLQT: TTFLDGTLVKSTYFGCAGTAVDCCGM: FEDYVGLAFLCITAGGLIFTIILCCCIT! NRLNN
71 LKCEYQSTCLLTKSF! TSPIQTFEATILQFGCLN-YEDCCGLECCGDSRTSTVLICGIFLFLLATCVGYKKYORYQTKKNDEMAMVTTNSALQPLLDDTNTEVHAY
98 LKCEYPIDLSADKEFQ TYPDGSKPPSLOFGCLN-YEDCCGLECCGDSRTSTVLICGIFLFLLATCVGYKKHQRYQIKKND TTNSALQPLLDDTNIEVH,
118 LKCEYDIDESDHEFI DGSKPQSLOYGCLN-YEQCCGLECCGDIRTSTVIMCIVFLIFLGLC KYNAY IRLPRKPRAKKNAETHEV
123 SKCEYHIDETDREF! TFPDGSKPPSLOFGCLT-YEDCCGLECCGDSRSSTWTIW
121 MRCEYPIDESDTEF! TYPDGTKPWALSFRCOK-NESCCGLECCSESRSSIFIVGAIILFFVGLYWVI IKYRKYGKHKREAVANDTSEPLRNPKY
128 QKCEFQIPDDDLELK FSNGTRPTSLTFGCAS-SDKCCGMECCSKPTKLVY
134 RTCQYPTGOL WT-WOR FETVLESVIGLIFLIAGIYAALYAATKYVQKAPVTEVGIPLNERRNLEANDD
134 RTCYYPAGRD! FPDGSRVNDIIFGCYK-FQRCCGTECCFETVINAAVGLIFLIGSTYVCIYLVIKNAQEERANEVDI PLNDRNQ
198 YICVLNVSQNDGVF IYFPDGEQVSEIVFGCET-SKECCGMKCCGDDVLINT IIVGAISLALLFLLLCNIVI! HATDTTNANDEVISADQITYETRHPANTRGSP
147 YVCVYNASEDEGLFS IYFPSGDRIQE DVLINIIIVGVISLALLLLLLCNILI KATYOATDTTNGAIDNDI ISADQITYDTRHPATNRGSPANPTA
195 YICVFNVSQDNGIFSQ: IYFPNGDPITEIVFGCET- SKECCGMKCCGDDVLINIIIVGAISLALLFLLL\NIIIGFKKRREKSKGAGKAAYHATDTTNAIENDIVSPEQITYETRQPSNGNESPAIKSIPIDKRI
IKYNVTHRPSNITFGCNW-YQECCELGCCLNSLIQIGILILLYTGIAFMAVIFCAQLTLRSNDQRGEFRSPPNVRRHYPCRR VESYVLOELAIREAPPAYEELYPNGSPYEEAGPSTSNTIPRIVVNAVEDSENTDTN
KTRIYCFEIKYNTTHRPSTITFGCHW-YQECCDLGCCTHGFLNVFILVLLYGGLGVMLVSFCSQLPTESEEL TATLFPCPEDN ULLJELQEMPEPPKYDDLYPNGCTYNLVTPEIVLHPAEEDETVEA
LVLKALIQTKYENKKRPSNITFGCOW-YHECCDLGCHINARRMORS SGELWHTVPYHRDTVORS TS5 YVLOELASROGPPKYDDLY PNGRSQAQNLSHE; LORIEEQEVIDLY
TFKDGTRPKQLVFGCHG-NEECCELGCCLIRKYTHFIF1YPFVGTILALSCFARKKRDQRDRLLAQTARGTIAEDQTIA
119 KVCIFKLYRHYEEIL FSDGSRPKQIVEGCHS-YQVCCE EINNYIYFWFLYPCAALMIAFACL
491 FGCKIPMKWLIEVSRDMDDFKYRTKL QIEVSMEKFLKKVREDDHTVPSET THPVSRCCGI KESRVKTESIFHSVEGYMCGGFMIMCCFILLLTIIMFLCNDVWHRY I PWFPTS PRPPATPRGEAHEMOELNPANHRSPSROHLSA
135 AGCKIPIKSLVDILI FKF! ISGNSMEKILRSTHFSDGTAPTETAWSCTTPINRCCGT ROSRVYSDSLLHSVEGYMCGGFMLICILILILSLVMFLCNDVWHRY I PAFPTS PRPPATPREEAHEMTELNPTARRS PSRLELAV
107 QTCIIMASHPDWPF IFKNGTLPTSAIFGCHO-GKTCRGAKCEQLSHSNVVTY TLLGVVLELIVCLFGGEKKTQQQRPMERPCRGPPRDPSFDNIFLPQEHRVRFDLEBRYSE
106 QSCITLASHPDWPFD FRNGTIPTAAVFGCOA-GKMCGAKCEPLTHENVVTY TLVGVVIILIICLLGGKSRARKRNQQAEPPRGATEVFERPRRRAPRDPSFDNLFSPPPSMPRDNRVRFMSBBENTE
106 ETCIILASHPEWPEFD FONGTIPTARLFGCHE-RSMCEGTRCUEPY THFNVVTYTLLGIVLFLLVCLLGGEP s 2 v
110 RKCVFLKNYPD! LPNGTIVTGVEFGCTS-DQYCHIAYKCMTSMTAALIWGSMLLTATVESVGI IVRHVI I THRQAEAPVNQDMEMRGVY VPVVIVSGATSRDQNAPGAING
100 NKCVFLKSDPDWPF TFSNGTAVYGVEFGCKK-DDLCHKYHC@RPFOTGF IWCAFLILSSVISVGI IVRY 1 IMORONELRPTRDTELGS IY TPVLMINGDVSRAEETPREG
100 KKCIFLKNHPD! YLYSNGTT EFGCET-DELCHIKYKCBRS I TLGLIWCVLLLIASIISIGI1IRYMIGRTEEEDERAQUNQDTEMRSVY I PTVVVHQDSNGCLDVPPMHPTNFE
97 MICETREDSYGWPLI FLNGSVPKSLYYACPE-TSFCRFLTCHSKDMSTFVVFTIFFISMFLICFCYICYYRSONADRRDEPLELNRMI PTTLTTEPPTADGETET LDTTRGPR! TVSRHNISRNP
164 VLCEIKIDSYIWPFGD: TKPTALNYACPE-NYNCEVMTCSDDIRSPLIISVIILLCVVVGILNICYCCRKVEEEE LSAIDEEGIVDDGVTESFIDEDSKEHVEIPPTDLADRDTP
102 VQCEVSVLSDDWSLGK: FRDGRAPKSMRFSCPA-GAYCHSFDCHORDYWSVIFMILALILLLSLLLLVINSVFCKKRuATYIT TvYFCER “TVEFYLKCTEIITYYHENMLCKIFIPS GRKCYIS! EX IDENNFL
119 NLCEYRINWMIDSKEMY TFSPENTQMKSLFYRCHF-AQTCBGLECHI DSRLEVPPIFLLIFISIFWC FKRMLRRDMKRVERQTS FHIMDPTNPAHRS PBBPYNAQNS A IPBBYHNARHGRVSRSNSHSRSRSNSRS
243 NVCEYRISWMIDLRELY TYAPDGSKIKSLYYRCHF-AQSCBGLECRVDSRLEVPPIFLTVFITIFWLFKKMLWRDMKRVER IQREARLAEDQGTVRVEDGBBEYNAVEFS LVBBSYESVMLGKVTY SA P
128 HLCEYYFSGHDSLELF] THYPNNTQPKSFFFHCSF-PYSCHGIECEIETRFVLGVIFVLGLILSLY FARKC IMKETKQMEK IRDOCTRPQY TPLEAPBBS¥NVVE ESVVRDKVTYTLPSYTSVA
279 HFCGYYFTTVDSPEFHK TRESNGTKANVLFFTCGF-PYSCHGIHCRTEFRFFLILL MMVVIFLIRKCVIREMEQMEKLRNGPRLPQFMH TPSS ¥V 1FSNSPBS¥ESVVRDKVTYTLE:
128 SICEYALFGFLDAPQL: TYFPNMTRSTSIFFHCSSSFTTCRGLECRLKOSCHNI ILILIAVFILIYPIKLLWDFLIKRQKQTAHORRMSLSNHETNNPAAPVFECSPPSPPLMLEDVDLBPSY¥NSACLNSBBEYEAVIQGKVLFTVSSYSPVY
86 DICEYSTHPLLDATEL TTYLPNMTHVDSIYYECSC-FELCHGLRC§INPFYLIIVCLTVGIFEVWTTS IVY IKIRKNQKIK! LBBSYKVACSHLSE IBBSYAS IMAGNVILAEPLNSSIT

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 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 - names. Sequence names
are followed by species abbreviations: Bm, Brugia malayi; Cb, Caenorhabditis
briggsae; Ce, Caenorhabditis elegans; Cr, Caenorhabditis remanei; LI, 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---MFFFYKCCPSSADPEKSECCAKIRIWLLLAIVCVVLSCLVGICYSTIFRYFCRHCRLSAWKPTRLRSHV
268572725 ref XP 002649032.1_ Cb 115 SYCKRPEE -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

312094490 _ref XP 003148040.1_ L1 75 LACPII VVGEQCPDET---PLYYYRCCGDL- NSSCCFRLQEWVIVLLVIMGILIIGSLVVNFIRYLFCIR
17507487_ref NP_492071.1 Ce 82 LACPLP VVGQACPEEN---VFWYFKCCGQI- ADQCCFRLODWVTVLLLFLAVCTILSIIINCVRCFCCA
268560470 _ref XP 002646218.1_ Cb 82 LACPLP VVGSACPEEN---VFWYFKCCGQI----ADQCCFRLODWVTVLLLFLAVCTILSIIINCVRCFCCA
308469178 ref XP 003096828.1 Cr 82 LACPLP VVGSACPEEN---VFWYFKCCGQI----ADQCCFRLODWVTVLLLFLAVCTILSITIINCVRCFCCA
308462989 ref XP 003093773.1_ Cr 85 VFCPSKE NQVTDCGEGS---FAHTHKCCGDG----EKECCFALQVWVYTIALAVLVLCITISTVIGIICCCCKK
268572633 _ref XP 002641371.1_ Cb 86 AYCPGQ NGKFCGSTS---FAHYYNCCGDN----NAECCFALQIWVYITLAVLVLIMIISTFIGIICCSVRSSQTS

LENCCWRFRQEPIIIGVILLVLLLLVCCCCCVSWIFVGRKKKSSNIEPEKKPTKKDSQIQTISSSTIDSGTQWELRRSYEETDKRRSYAAARDQELDYQYFQ
LENCCWRFRQEPIIISVILLVLLFLLCCCCCIAWLAFGRKKKSTNVEPEKQLTTTKKDSQIQTISSSTIDSGTQWELRKGYEETERRRSYAAARDRELDYQYFS

193206295 _ref NP_501165.3 ce 93 IWCPTH RVGNQCPEET---LLSFYKCCGHL----NKECCFHLRVWIVIMI IVLPICLVLPASTFLIRRILCSSSQQPTGRAPSAADRVRQLAAEDSTTFRRDSDDMVML
2685315847ref7XP7002630919.147Cb 105 LHCPSIE NAVSTCPKDS---NWVYYTCCGGA----NMYCCEHIQTWLLSALAVIAVFLTLLLIGCCVRCCCSYKRKTQQSYSFDDK
3085028747ref7XP7003113621.147Cr 120 LHCPSIE NSVSTCPKDS—---NWVYYTCCGGA----NMYCCEHIQTWLLSALAVIAIFLSLLLIGCCVRCCCSYKRKTQQSYSFDDK
115532536_ref NP_001040783.1_ Ce 108 LHCPSIE NAVSSCPKDS---KWVYYTCCGGA----NMYCCEHIQTWLLSFLAVIIVFLSIFLIGCCVRCCCSYKRKTQQSYSFDDK
865631677ref7NP7001033369.1447Ce 59 ETCY PDTCADPELDTFFSFGTCCD-—————~- NECCYRLRYWVYPASIAGIGFVAGAFFALCFQCR
3120841437ref7XP7003144154.147Ll 82 EICI -DQCCQQWRIWVLPALFASTAFTMGAFFAFCFHCR
193206848 _ref NP_001122817.1_ Ce 71 EKCNDTS -NECCLRTQVVPAVIIAIGAIEMTGECLVSCVAYCCCGE

309359596 _emb CAR99881.1 Cb 70 EPCQDVL -NECCLRTQVLPAIVIAFGAIVMTLECLVSCVAYCCCGD
17O59O5747ref7XP7001900047.lgﬁBm 88 QWCRNRT--——————=———————————— ISKYIQCPMGS---ALHYYSCCGET----DTECCFRLQPTVVAYLLSIQCFLRYSNSIIRL
268529264 ref XP 002629758.1__Cb 83 QWCRNFT-—-===-===—————m—moe VNEHTQCPQAS---AFHQFDCCGQH---~ETECCFAIQGWVIVILIIVGTCASIVLIFSTLLKLNLICPLPYSTKPIBBTYTGIHD
308459747 ref XP_003092187.1 Cr 82 QWCRNET-—--=—=—=-—-———————mc VNEHTQCPRGS---AFHQFDCCGQH---~ETECCFATQGWVIVILTIVGTCGAI ILIFSALLKFNLICPLPYSSKPABPTYTGIOD
71981497iref7NP7001021939.1447Ce 82 QWCRNFT--—————————————————— VNEHTQCPQAS---AFHQFDCCGLH----ETECCFAIQGWVIVILTIVGTCGAIILIFSVLLKMNLICPMPYTTKQTPSTYTGIQE
309355322 _emb_CAS00965.1 Cb 59 WSCPFINPMGO PFQCCFHFETWAIVIFGIVGITVIVGSLEVAGKLLMTPNYSKNPPNGRV
17556895 _ref NP_498853.1 ce 45 GNCGGGILGSVLGMAGGMAGGYGGYGGYGGYGRCGADN--~VFYRWRCCDYS---~PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRE
3084839727ref7XP7003104187.147Cr 44 GSCGGGILGSVLGMAGG-YGGGYGGGGYGGYGRCGADN---IFYRWRCCDYS----PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRQ
268574408 ref XP 002642181.1_Cb 44 GSCNGGILGSVLGMA-—--- GGYGGGGYGGYGRCGADN--~IFYRWRCCDYS----PYECCIQLETWVVVFLVIFIIGFFVCLCACLAGCVWSARNRQ

312081944 _ref XP_003143239.1 L1 62 MVCPDGYAGNEFHS------ LLYGLGYGTLAQICPPDN--~FFFSYICCDQG----YFECCIRFELWEMYSIRKKSGKYVISLTVSPSL
3120919877ref7XP7003147177.147Ll 100 LECN PKECCWHIRYWLTKLVHDFIFFPDDKWKRYVYVLN

115534231 _ref NP_499169.3 ce 64 VICRRPWYFN

308502285 ref XP_003113327.1_ Cr 105 VICRRPWYEN

309361634iemb7CAP29516.4 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 LI, Loa loa.




269954664 ref NP 694961.2 Hs 59
139948842 ref NP_001077120.1 Bt 56
297716026 ref XP _002834334.1  Pa 59
296202492 ref XP 002748479.1_Cj 59
297694989 ref XP 002824748.1 Pa 58
301776715 _ref XP_002923774.1 Am 59
311267573 ref XP 003131634.1_ Ss 59
109114310 ref XP_001097096.1 Mam 59
253683499 ref NP _001156644.1 Mm 63
157738690 _ref NP_001099031.1 Mm 63
51766385 _ref XP_484066.1 Mm 63

309262391 _ref XP_003085797.1_ Mm
309262389 ref XP 997064.2 Mm
309272522 ref XP _001474210.2_ Mm
63617748_ref XP_618920.1 Mm
293340380_ref XP 002724681.1 Rn
293340376_ref XP 002724680.1 Rn
293351785_ref XP_001075148.2_ Rn
293340378 ref XP _001081299.2  Rn
293340374 _ref XP 002724679.1 Rn

63
63
63
63
63
63
63
63
63

AKCGLILACPKGFKCCGDSCCQENELFPGPVRIFVIIFLVILSVFCICGLAKCFCRNCREPEPDSPVDCRGPLELPSIIPPERVRVSLSAPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDQRGIDNPAF
ATCG-LLTCPKGFKCCGSDCCQEYQLEQYDFFSHPLRTSVITFLITILLLCIYGVTKHLYLNCRKSEQEAPTALPEQPPTAPVERVTAPISEPPPPYSEIILKPVLGLPPLEPPPPYSFRPEEYAGFCRGIDNSTF
AKCGLIFACPKGFKCCGDSCCQENELFPGPVRIFVITFLVILSLFCICGLAKCFCRNCKEPEPDTPMDCRGPLELPSIIPPERVRVSPSVPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDQRGIDNPAF
ARCGLSFACPKGFKCCDDSCCQENDIFPGPVRIFVIIFLVIVSLFCICGLAKCFCRNCREPEPDTPLDCRRPPELPSIIPPERVRAPLSASPPPYSEVILKPTLGPTPTEPPPPYSLRPEEYTRDQRGIDNPAF
AKCGLSFTCPKGFKCCGDSCCQENEFLPGPLRIFVITFLVILPVLCICGLAKRFCPNCRDLDPDALTDCRGPQELPSIIPLERVRASLSAPPPRYSEVILKPTRGPTPTEPPSPYSFRPEKYTGDQRAIDNPAF
ARCGLFFTCPKGFKCCGDSCCQEYELFSGPLRVEFVITVLIILPLLCICGLAKRFCRSCGEQEQDPPVDHQGLPEPPSIVPPERVRTPTFEPPPPYSEIILKPVLPPMEPPPPYSFSPEEYTQVRRGVDNPAF
ATCAPFHTCPKGLKCCGDTCCPEYQREPFGFFSGPFRIFVIIFLIFIPLLCICGLAKHIFRNCREPEHEPPTEHEGPPELPSIAPEERVIAPISDSPPPYSEVILKPELGLPPTEPPPPYSCRPEEYTRACRGIDNPAF
AKCGFIFNCPKGFKCCGDSCCQENELFPGPVRIFVIIFLVILSLFCICGLAKCFCRNCREPEPDAPMDCPGPLELPSIIPPERVRVSPSAPPPPYSEVILKPSLGPTPTEPPPPYSFRPEEYTGDRRGIDNPAF
NTCD-ILNCPKGFTCCVKECCPERKVWDPANDRFRFLVILACIIFPILFICALVSLFCPNCTELQHDVRRVDHQTPIEPPSIAPLESIWVTSLDPPPPYSQVVOMTPPTEPPPPYSLRPEGPAGQMRGRAYATL
NTCD-ILNCPKGFTCCDKDCCPERKVWGPESWNPKNEPFKIVVIILLVMLPLLCICGLVRRFCPNCRELQHNFRTADHQTSPSLPSVAPLENIWVTSLDPPPAYSQVVLKPTPTEPPPPYSLRPEGTSGQRRGHAYATL
NTCD-ILNCTKGFTCCHNGCCPERELSDLANDHFRIVDLILWALLFVICGTIRHFYFKRTYLLHGVRTSDHQTPPEPPSIAPLESIRVTTLDPPPPYSQVVQMTPPTEPPPPYSLRPEGPAGOMRGRAYATL
NTCD-NLNCTKGFTCCHNGCCPERELSDLANDHFRIVDLILWALLFVICGTIRHFYFKRTYLLHGVRTSDHQTPPEPPSIAPLESIRVTTLDPPPPYSQVVQMTPPTEPPPPYSLRPEGPAGOMRGRAYATL
NTCD-ILNCTKGFTCCDNGCCPERKFWDLENNRFRLVNITILYATIILVSFICVLLRHFYLRCTDLQHDVRTSDHQTPPEPPSIAPLESIWVTSLDPPPPYSQVVOMPTPTEPPPPYSLRPEGPAGQMRGRAYATL
NTCD-ILSCPKGFTCCDNECCPERKVWDSANNPFRILSIIICTILPVLFICALVRCIYSKCRDLQHDVRTSDHRAPPEPPSIAPLESIRVTSFDPPPRYSQLGLSITIPTKPPPLYSLRPEGPAGQMRGTL
NTCD-ILSCPKGFTCCDNECCPERKVWDSANDPFRILSIIICTILPVLFICALVKCIYSKCRDLOHDVRTSDHQAPPESPSIAPLESIRVTSFDLPPRYSQLGLSITIPNVFHSWLSEMSK
NNCE-DLHCPKGFGCCGNECCQESKILDPENDPLKIVFITLLVIIVLLCICGLVMSKCKRLHHDPRAADHQTPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTRTEPPPPYSLRPERPTGQRRGTRYATI
NNCE-DLHCPKGFRCCGNECCHESKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKQLHHDLRAADHQTPPDAHSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGQRRGTRYATI
NNCE-DLHCPKGFRCCENECCQERKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKRLHHDIRAAPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGOQRRGTRYATI
NNCE-DLHCPKGFRCCENECCQERKILDPENDPLKIVFITLLVIIVLLCICSLVMSKCKRLHHDIRAAPPDAPSIAPLESIWVTSLDPLPTYSQVVLNSTPTEPPPPYSLRPERPTGQRRGTRYATI
YKCE-DIHCPKGFRCCDNECCLERKIWNTDNEPFRILFIILLVMLPLLCICGLVRRFCPKCRELQHEVRTADHQSPPDPPSIAPLESIWVTSLDPPPPYSQVVOKSTPTEPPPPYSLRPEDSTCPMRETSHETL

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
21450067_NP_659102.1 Mm

29
29

118083813_XP_001233379.1_Gg 227
62858163_NP_001016493.1_ Xt 27
47086271 _NP_998047.1_ Dr 31
47226858_CAG06700.1 ™ 18

AQCGKDCKSYCCDGTTPYCCSYYAYIGNILSGTAIAGIVFGIVFIMGVIAGIAICICMCMKNHRATRVGILRTTHINTVSSYPGPPPYGHDHEMEYCADLPPPYSPTPQGPAQRSPPPPYPGNARK
AQCGKECHSYCCDGSTPYCCSYYAYIGNILSGTAIAGIVFGIVFIMGVIAGIAICICMCMKNNRGTRVGVIRAAHINAISYPMAPPPYTYDHEMEYRTDLPPPYSAAPQASAQRSPPPPYPGNPRKYSSSQNRIRDN
AQCDNDCKAYCCDGTAPYCCSYYAYIGNVLSGTAIAGIVEFGIVFIMGVIAGIAICICMCMKNNRGTRVGVIRTTHINTISTYPVTPPPYSYEHEMEY PVDLPPPYTPTPQTSLQYPPPPPYPGYSGK
AYCEADCKSYCCDGTPPYCCSYYAYIGNVLSGTAIAGIVFGIVFIMGVIAGIAICICMCMKSSRGTRVGVIRTTHINAISSYPAAPPPYSYEYEMDFPLDLPPPYTPTPPISHYPSPPPYPGPSRK
AQCDG-CIEYCCDGVPPFCCSYYAYVGDVLSGTAISGIVFGVVFLMGAVAAVFLCVCMCVKNSRGSRVGVFSSTYINTVTQGYPGPPPPPYSYDHEMFPPDLRPPPYTPTVPRSANYSPPPPYPGFSRK
AQCEG-CLEYCCDASPPFCCSYYAYVGDVLSGTAISGIVFGVVFLMGAVAAMCLCLCMCMKNGRGARVGVEFSTSCINSVTQGYPGPPPLPYTYDYEMHPPPYTPAQSQPANYSPPPPYPGCK

Figure S11. Multiple sequence alighment 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 eyan. 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.




