Figure S2: Neuroligins and Acetyl cholinesterase Multiple Alignment

[image: image1.emf]      HmNLG2_NC000017.9          ------------------------------- - --- M - WLLALCLVG --- - L   HmNLG1_NC000003.10        ------------------------------ - -- MALPRCTWPNYVWR -- AV   HmNLG3_NC000023.9          ----------------------------- - ----- M -- WLRLGPPS ---- L   HmNLG4X_NC000023.9         ---------------------------- - ------ MSRPQGLLWLP ---- L   HmNLG4Y_NC000024.8          --------------------------- - ------- MLRPQGLLWLP ---- L   CElgNLG_NC003284.6         -------------------------- - -------- M -- ERIYLLLL ---- L   DmCG31146                    ------------------------- - ---- MKFRLAAFWLFLLTVGGNHKL   AmNLG1                     ---------------------- ------ - ------ MSRMLRLELVG ---- L   AmNLG2                --------------------------- - ------- MGGASGARAGG ---- T   DmCG13772             -------------------------- - --- MAQTKIIQSRFLHIYG ---- L   AmNLG5                ------------------------- - --------- MP --- LPCQPA ---- A   AmNLG3                ------------------------ - ---------- MTSSI - LALLG ---- L   DmCG34127             ----------------------- - ------- MVMLLSKRQLPPSAA ---- T   AmNLG4                ---------------------- - ------------ M -- ELFLILVC ---- L   DmCG34139             MKSSQLADSLVIPALQ * QFNNSSLRSHNVKLHCARMGESQLLLL LR ---- L   TAChE_CAA27169.1       ----------------------------------- M ----- NLLVT ---- S           HmNLG2_NC000017.9         AG ------ AQRGGGGPGGG -- APGGPGLG - LGS ------------------   HmNLG1_NC000003.10        MA ------ CLVHRGLGAPLTLCMLGCLLQ - AGH ------------------   HmNLG3_NC000023.9          S ------- LSPKPTVGRSLCLTLWFLSLA - LRA ------------------   HmNLG4X_NC000023.9        L ------- FTPVCVMLNSN - VLLWLTALA - IKF ------------------   HmNLG4Y_NC000024.8        L ------- FTSVCVMLNSN - VLLWITALA - IKF ------------------   CElgNLG_NC003284.6         -------- FLPRIR ---- -------- SYD * VRS ------------------   DmCG31146                LSHVSPMGVAAEKQPLHKG -- NELENAMK - LREAPKQSRVIGDITTTIQPD   AmNLG1                V ------- LLACTQILTEH -- RNIYETRP - VYGYRS ---------------   AmNLG2                GGSK --- KCLAALVVLLGLLCGQWCGGGA - EAL ------------------   DmCG13772              LCLG --- SLMGCIKTIGASIAQQTLADAD - APDEAKAKEREAETDADADAE   AmNLG5                RKR ---- PLATRSSSGSRTCLALIIAIVL - LGR ------------------   AmNLG3                I ------- LATASAE - LSS ------------ - -------------------   DmCG34127           RTRRKVPPTRRRSTWALSSLLALVVLDIC - IARCLAAGI SYSSNSGNLSTS   AmNLG4                -------- IAP - PT ----------- LSLS - IKS ------------------   DmCG34139             L ------- LLPTVLIS ------- WMHCAG - AST ------------------   TAChE_CAA27169.1      S ------- LG ---- S SLGVLLHLVVLC ---------- --------------          

Signal peptide  


[image: image2.emf]      HmNLG2_NC0000 17.9          --------------------------------------------------   HmNLG1_NC000003.10        --------------------------------------------------   HmNLG3_NC000023.9          --------------------------------------------------   HmNLG4X_NC000023.9         ---------------- ----------------------------------   HmNLG4Y_NC000024.8         --------------------------------------------------   CElgNLG_NC003284.6         --------------------------------------------------   DmCG31146                SDPGRSIGHQALRRAKAPPPSLELHFRQNLNKLFAGDETTHVGHTNATD N   AmNLG1                --------------------------------------------------   AmNLG2                --------------------------------------------------   DmCG13772             GDAKAETETGKGTREHTNGDAEADARIMATGI ---- CIIRLITLKRFLEN   AmNLG5                 ------------------ ----------- --------------------   AmNLG3                --------------------------------------------------   DmCG34127             QKSPSSANNGGLVLIGSS ------------------ SATSSSVPSLSLTS   AmNLG4                --------------------------------------------------   DmCG34139             ---------- ----------------------------------------   TAChE_CAA27169.1       --------------------------------------------------           HmNLG2_NC000017.9          -------------------------- LGE - ER ------------------   HmNLG1_NC000003.10        --------------------------- VLSQK ------ ------------   HmNLG3_NC000023.9          --------------------------- STQAP ------------------   HmNLG4X_NC000023.9         ------------------------ TLIDSQAQ ------------------   HmNLG4Y_NC000024.8         ------------------------ TLIDSQAQ ------------------   CElgNLG_NC00328 4.6         --------------------------------------------------   DmCG31146                TTAAVLATDEGSSEHEPSTTHHPERRHVVPDK ------------------   AmNLG1                ------------------------ KFLDPPER ------------------   AmNLG2                --------------------------- AGSQK ----- -------------   DmCG13772             SKTEEHNQRRQQSATSAASAAPAGATSPRRRHLHYPGHSAVQPGHPEACA   AmNLG5                ---------------------- RGSRAATQIR ------------------   AmNLG3                --------------------------------------------------   DmCG34127             SSSAGLSSPGSSSSSSS SSTSTSGSNSNRSSRPTSN - NSNSNSNYSPNHD   AmNLG4                ------------------------------- K ------------------   DmCG34139             ------------------------ ADIYKGAR ------------------   TAChE_CAA27169.1       ----------------------------- QAD ------------------           HmNLG2_ NC000017.9         ------- FPV -------------- VNTAYGRVRGVRR - ELNN - EILGPVVQ   HmNLG1_NC000003.10        ----- LDDVDPL ------------ VATNFGKIRGIKK - ELNN - EILGPVIQ   HmNLG3_NC000023.9          ------- APT -------------- VNTHFGKLRGARV - PLPS - EILGPVDQ   HmNLG4X_NC000023.9         ------- YPV - ------------- VNTNYGKIRGLRT - PLPN - EILGPVEQ   HmNLG4Y_NC000024.8         ------- YPV -------------- VNTNYGKIQGLRT - PLPS - EILGPVEQ   CElgNLG_NC003284.6         ------------------------ VTTSWGMVRGEVV - SPEG - DDLPPVAQ   DmCG31146              ----- LQYTQE ------------- IQVKQGRLMGITR - RFQVTS GLRQVDQ   AmNLG1              ------- FTRE ------------- VRVKQGRLRGIVV - QPRTNHDLQPVDV   AmNLG2              ----- YSTRT -------------- VRTRYGTLRGVED - RSAT ----- SVET   DmCG13772           LLVLLLLTSLWPDCCECLHGGSNTVKTKYGLLRGIVV - RSSP ----- LVEA   AmNLG5              ----- YASRI -------------- VETKSGQIRGILQ * DLNS - KHLDPVEV   AmNLG3              -------- RI -------------- VRTKYGDLSGVIV - TLD -- RHLEGVEV   DmCG34127           QLPAQLSSRI -------------- INTRNGAISGVIV - QLDG - RHLDPVEA   AmNLG4              ----- LNPRV -------------- VQTRYGEVQGVVR - SFEYAKFLKPIDV   DmCG34139           ---- - LGHRI -------------- VQTRYGRLHGLIL - PLDSFRFLRSVEV   TAChE_CAA27169.1     ----- DHSELL ------------ - VNTKSGKVMGTRV - PVLS - SHIS --- A    

Carboxyl cholinesterase domain  


[image: image3.emf]      HmNLG2_NC000017.9         FL - GVPYATPPLGAR R - FQPP - EAPAS - WPGVR N ATT - LPPA ---- C PQNL --- HG - A   HmNLG1_NC000003.10        FL - GVPYAAPPTGER R - FQPP - EP PSP - WSDIR N ATQ - FAPV ---- C PQNI --- IDGR   HmNLG3_NC000023.9         YL - GVPYAAPPIGEK R - FLPP - EPPPS - WSGIR N ATH - FPPV ---- C PQNI --- HT - A   HmNLG4X_NC000023.9        YL - GVPYASPPTGER R - FQPP - EPPSS - WT G IR N TTQ - FAAV ---- C PQHL --- DERS   HmNLG4Y_NC000024.8        YL - GVPYASPPTGER R - FQPP - ESPSS - WTG IR N ATQ - FSAV ---- C PQHL --- DERF   CElgNLG_NC003284.6        YL * GIPYGVAPTGQY R - FNMA - ISAAKWTHMPKDARK - VSPV ---- C IQTDMPELSET   DmCG31146              FL - GLPYAEAPTGNR R - FMPP * GAPLP - WQGLKIARH - LPPV ---- C PQKLP -- DLSP   AmNLG1              FL * GVPYAEPPVNFL R - FSPP - RSPEP - WRGTRESQE - FAPV ---- C PQV VP ------   AmNLG2              YY - GVPYATPPIGAL R - YMPP - VTPTP - WRGTKLADT - VPPA ---- C PQRPPEPDSS -   DmCG13772           FL - GIPYASPPVGSL R * FMPP - ITPST - WKTVRSADR - FSPV ---- C PQNIPIPPNGP   AmNLG5              FR - GIPYAAPPVGDL R - FRPP - ISPIP - WDGIKLADS - FGAV ---- C PQHFPDISNDT   AmNLG3             FR - GVPYASPPIGSL R - FMPP - VSSAL - WHGVKVADK - FGPV ---- C PQRLPELS ---   DmCG34127           YR - GIPYASPPVGNL R - FMPP - VSAAM - WSGVKKADR * FSPV ---- C PQRLPDIHNET   AmNLG4              YL - GIPYATPPIGGN R - FSPT - KASSP - WEGVR ---- * LSDSVGPV C PQKLPDI SNEQ   DmCG34139           FL - GVPYATPPTKQN R * FSPT - RAPAP - WDG IRISDK - YSPV ---- C PQRLPNIQNET   TAChE_CAA27169.1     FL - GIPFAEPPVGNM R - FRRP - EPKKP - WSGVW N AST - YPNN ---- C QQ Y V --- DEQF                   1                   ( 1 )           HmNLG2_NC000017.9                 L - PAIMLPV W FTDNLEAAA TYVQNQS E D C LYLNLYVPTED -------- * GP   HmNLG1_NC000003.10                 L - PEVMLPV W FTNNLDVVSSYVQDQS E D C LYLNIYVPTED -------- * --   HmNLG3_NC000023.9                 V - PEVMLPV W FTANLDI VATYIQEPN E D C LYLNVYVPTED -------- * GS   HmNLG4X_NC000023.9                L - LHDMLPI W FTANLDTLM TYVQDQN E D C LYLNIYVPTED -------- * - -   HmNLG4Y_NC000024.8                L - LHDM LPI W FTTSLDTLM TYVQDQ N E D C LYLNIYVPMED -------- * - -   CElgNLG_NC003284.6                K * AFKHTSAQRFDFNHRLLPHLK KQS E D C LYMNIYVPERLEIS ------ - -   DmCG31146                       H - GSENMSRARHKHLSR LLPYLRTES E D C LYLNLYVPHEE -------- * - -   AmNLG1                       K - LQDEMKPVRYEYLERLLPYLKNQ S E D C LYLNIYTPHQPE ------- * - -   AmNLG2                       - - ---- LPRSKRAY LERLAPMLANQS E D C LYLNLYVPKTP - ------- * - -   DmCG13772                    E - ALLEVPRARLAQLRRLL PLLKNQS E D C LYLNIYVPYETRRQ ----- * - -   AmNLG5                       A - ALLQMPLGRYQQLKRLYMFLTNQS E D C LFLNLYIPGS -------- G * - -   A mNLG3                       - - -- DKMPKGRVEYLRRLLPYLRNQS E D C LYLNVYAPVQ ------- AG * - -   DmCG34127                    A - ALERMPKGRLEYLKRLLPYLQNQS E D C LYLNIYVPIQG ECGGGGAG * - -   AmNLG4                       E - ALERMPKGRLEYLKRLLPHLRNQS E D C LYLNIYAPAM -------- G * - -   DmCG34139                    A - ALE KMPKGRLEYLKRLL PFLENQS E D C LYLNVFSPVN ------- AG * --   TAChE_CAA27169.1              P - GFSGSEM W N PN --------- REMS E D C LYLNIWVPSPR -----------                                                            1         HmNLG2_NC000017.9              LTKKRDEA --- TLNPPDT * - - DIRDPG - KKPVMLF LHG G S - Y MEGTGNM - FDGS   HmNLG1_NC000003.10            VKRISK ECARKPGKKIC R - K G DIRDSGGPKPVMVYIHG G S - Y MEGTGNL - Y DGS   HmNLG3_NC000023.9              GAKKQGEDLADN DGDEDE * - - DIRDSG - AKPVMVYIHG G S - Y MEGTGNM - IDGS   HmNLG4X_NC000023.9              ------------------- - - DIH DQNSKKPVMVYIHG G S - Y MEGTGNM - IDGS   HmNLG4Y_NC000024.8              - ------ ------------ - - DIH EQNSKKPVMVYIHG G S - Y MEGTGNM - IDGS   CElgNLG_NC003284.6             - ---- ----------- ---- - - - RDNY -- LPVMVIVHGEE - Y GWGTGNA - FNGT   DmCG31146                   - - - --------- - ----- -- - - PQSTPKQYAVLVYLHGES - FEWNSGNP - Y DGS   AmNLG1                     - ------------ - --- --- - GQKTLRKYPVMVFIHGES - FEWNSGNP - Y DGT   AmNLG2                     --- - ---------- - - - -- - - HGSTPDLLPTLLLIHGDS - Y SWGAGNS - FDGT   DmCG13772                  ---- - ------ - -- R R N TDDTTGEPKTKLSTVVFIHGES - Y DWNSGNP - Y DGS   AmNLG5                     ----- - ----- - - - ------ - SRGLEAPYAVMAYVHGES - FEWGTGNI - Y DGS   AmNLG3                    ------ - -- - --- - -- ---- ARDGGGRRYPVIVFVHGES - Y EWSSGNP - Y DGS   DmCG34127                  ------- -- ----- - - -- -- -------- YPVLVFVHGES - Y EWNSGNP - Y DGS   AmNLG4                     ----- - - - ------ - - - --- MADNNSRKHPVLLY IHGES - Y DWGSGNP - Y DGS   DmCG34139                  --- ------------- - -- ---- ANEKKLPVIVFIHGES - FEWSSGNP - Y DGS   TAChE_CAA27169.1           -------------- --- - ------- PKSTTVMV W IYG GG F Y SGSS TLDV Y NGK                                                                  *        *          *  
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[image: image4.emf]    HmNLG2_NC000017.9               VLAAYGNVIVATLNY R LGVL * GFLSTGD - QAAKG ---- NYGLL D QIQALRW   HmNLG1_NC000003.10              VLASYGNVIVITVNY R LGVL * GFLSTGD - QAAKG ---- NYGLL D LIQALRW   HmNLG3_NC000023.9               ILASYGNVIVITLN Y R VGVL * GFLSTGD - QAAKG ---- NYGLL D QIQA LRW   HmNLG4X_NC000023.9              ILASYGNVIVITINY R LGIL * GFLSTGD - QAAKG ---- NYGLL D QIQALRW   HmNLG4Y_NC000024.8              ILASYGNVIVITINC R LGIL * GFLSTGD - QAAKG ---- NYGLL D QIQALRW   CElgNLG_NC003284.6              TLAAYGHIIVVTLNY R LGVF * GFLGRCESS SCSG ---- NSGIS D LVSALTM   DmCG31146                      VLSSYGEVIVVTVNY R LGVL * GFLRPSI - DAHNI --- ANYALL D QIAALHW   AmNLG1                     ILAAYGNVVFVTISF R LGIL * GFLRPGIRDDTAS ---- NFGLL D QIAALLW   AmNLG2                     ALAAYGRLIVVSINF R LGVL * GFLKTGP - KGSAQG --- NYGLM D LVAGLHW   DmCG13772                  ELAAHGNVIVVTINF R LGIF - GFLKT GG - KESAQG --- NFGLM D LVAGLHW   AmNLG5                     VLASAGHVIVITLNY R LGIL * GFLRTRPYPDRTPGSGGNLALK D IAMGLRW   AmNLG3                     VLASYGGVVVVTINY R LGIL * GFLNANT - DSHLRS - PANYGLM D QIAALHW   DmCG34127                  VLASYGQILVVTINY R LGVL * GFLNANT - DRYSKL - PANYGLM D IIAALHW   AmNLG4                      VLASYTDQVIVTMNY R LGVL - GFLNANM - APQTKARVANYGLM D QIAALQW   DmCG34139                  VLASYGEVVVVTLNY R LGIL * GFLNANP - NPHAHARVANYGLM D QMAALHW   TAChE_CAA27169.1            YLAYTEEVVLVSLSY R VGAF - GFLA LHG - SQ E APG --- NVGLL D QRMALQW                                               2                3           2           HmNLG2_NC000017.9         LSENIAHFGGDPERITIF - G SG A G AS C VNLLILSHHSEG -------- - * - L - FQ   HmNLG1_NC000003.10         TSENIGFFGGDPLRITVF - G SG A G GS C VNLLTLSHYSEG NRWS N STKG * - L - FQ   HmNLG3_NC000023.9         VSENIAFFGGDPRRITVF - G SGI G AS C VSLLTLSHHSEG - ------- - * - L - FQ   HmNLG4X_NC000023.9        IEENVGAFGGDPKRVTIF - G SG A G AS C VSLLTLSHYSEG --------- * - L - FQ   HmNLG4Y_NC000024.8        IEENVGAFGGDPKRVTIF - G SG A G AS C VSLLTLSHYSEG -------- - * - L - FQ   CElgNLG_NC003284.6        LNVILPSFGGDSKSVTLA * G WGS G ASLVSLLMASPLTQPGRR --- - --- - L - FR   D mCG31146               IKENIEAFGGDNSRVTLM - G HST G AA C VNYLMVSP - VASG - ----- - - * - L - FH   AmNLG1                LRENIAEFGGDPNSITLV - G HGT G AIFANLLLISP - VANKK - ----- - * G L - FR   AmNLG2                LHENLGAFGGDPDRLTLF - G YGT G AALANFLAVSP MV -- K ------- - * E L - VE   DmCG13772             LKENLPAFGGDPQSITLL - G YGT G AVLANILVVSP — VAS -- ------- * D L - IQ   AmNLG5                VRENIAAFGGDPTKITLI - G HDT G AALVNLLLLAP - YGK --- ---- - - * G L - FH   AmNLG3                VQENIGNFGGDPRNVTLI - G HGT G AA C VNFLMTSHAVPD ----- - - - - * GL LFH   DmCG34127             LKENIAAFGGDPNSITLA - G HGT G AA C VHFLISSMAVPE - - ---- - - - * GL LFN   AmNLG4                VNEHIALFGGDPNNVTLM - G Q GT G AA C VHFLAISPTVVR --- ----- - * G L - FK   DmCG34139             IQQNIQKFGGDPNSVTLA - G HGT G AA C INYLMTSPTMVRG ---- - --- - - L - FH   TAChE_ CAA27169.1          VHDNIQFFGGDPKTVTIF - GE S A G GA S VGMHILSPGSRD ----------- L - FR             HmNLG2_NC000017.9          KAIAQSGTAISS W SVN -- YQPLKYTRL - LAAKVG - C DRE - DSA -------- EAVE   HmNLG1_NC000003.10        RAIAQSGTALSS W AVS -- FQPAKYARM - LATKVG - C N VS - DTV -------- ELVE   HmNLG3_NC000023.9         RAIIQSGSALSS W AVN -- YQPVKYTSL - LADKVG - C N VL - DTV -------- DMVD   HmNLG4X_NC000023.9        KAIIQSG TALSS W AVN -- YQPAKYTRI - LADKVG - C N ML - DTT -------- DMVE   HmNLG4Y_NC000024.8        KAIIQSGTALSS W AVN -- YQPAKYTRI - LADKVG - C N ML - DTT -------- DMVE   CElgNLG_NC003284.6        RAILLDGSALSP W AIS -- QNPQQYFMQ - LAEELA * C APK - NRTSSFNDNVDTIVR   DmCG31146                RAILMSGSAMSD W AAS -- NQSLQLT MQ - IAHALE - C PLN - EHVEAE -- DDDVLLD   AmNLG1                RAILMSGSALSADAIG -- KAPLQITKQ * V AHALH - C P TT - TDS -------- DLAI   AmNLG2                RVVLLGGSALSP W AIQ -- RDPLTVKHR - VAQQTG - C PGN - VEA ------- DDIAP   DmCG13772             RTVLVSGSALSP W AIQ -- KNPLFVKRR - VAEQTG - C HGD - MLY ------- DDLAP   AmN LG5                RVVLSSGSALSP W ASV -- HDPNDLRLK - VGEQIG - C STE - ND -------- EDIAD   AmNLG3                RSVLMSGSALSP W ALV -- RGAANYALQ - VAKHLN - C SWA * ASD ------ SQALLR   DmCG34127             RAILMSGSGLAP W SLV -- SNPAKYAAI - VAHHVN - C ASD - LP ------- HAHLMK   AmNLG4                RAILLSGSALSS W AVV -- E DPVSYALK - LAKAVN - C TIP - NDLFK --- NNELIVD   DmCG34139             RAILMSGSAYSS W ALV -- EDPVLFAIK - LAKEVN - C TIP - DDINR --- HHEQIVD   TAChE_ CAA27169.1          RAILQSGSPNCP W ASVSVAEGRRRAVE - LGRNLN - C N LN - SD E -------- ELIH                     ( 2 )  
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[image: image5.emf]      HmNLG2_NC000017.9           C L R RKP - SRELVDQDVQP -- AR * ---- YHIA FGP V - VD GD - VVPDDPE -------- -   HmNLG1_NC000003.10          C LQKKP - YKELVDQDIQP -- AR - ---- YHIA FGP V - IDGD - VIPDDPQ -------- -   HmNLG3_NC000023.9          C L R QKS - AKELVEQDIQP -- AR - ---- YHVA FGP V - IDGD - VIPDDPE ------- - -   HmNLG4X_NC000023.9          C L R NKN - YKELIQQTITP -- AT - ---- YHIA FGP V - IDGD - VIPDDPQ ------ - --   HmNLG4Y_NC000024.8         C LKNKN - YKELIQQTITP -- AT - ---- YHIA FGP V - IDGD - VIPDDPQ ----- - ---   CElgNLG_NC003284.6          C MQVHS - SENITKAVLKIDVPT - ---- F LSG FAP I - VDGQ * LIPNKPQ ---- - ----   DmCG31146                    C L R HRR * YQDILHIPTAL -- TQ - ---- F STS LGP I - VDGH - VIPNQPYK -- - -----   AmNLG1                    C L R GQD - VDTLLNVKIHK -- PS - ---- YVPA FAP L - IDNA - VIPDKPYN - - ------   AmNLG2                    C L R LRS - LEELLSVHLDP -- PR - ---- F TSG FAP F - VDGA - VM PPPINQ * NFQPTAS   DmCG13772                 C L R TKS - VAELLAVKVDH -- PR * ---- F LVG FAP F - VDGT - VISPGANP - - LGSTTL   AmNLG5                    C L R GVP - LRELMAVELPE -- IR * ---- F VPRIGPG - LPVD - QNNPDPG ---- - --- -   AmNLG3                    C L R EVP - LNALVSVPVKG -- LE - ---- F APA FGP S - VDGV - VIDPGD ---- - - PEDQ   DmCG34127                 C L R EKT - LDQLLSVPIRP -- PE - ---- F G F A FGP S - IDGV - VIDGGDYV - PPAPGSP   AmNLG4                    C L R DRS - LEE LMKVNIQP -- PT - ---- F LSA FGP S - VDGV - VIKPDFQ -- - -- KDLL   DmCG34139                 C L R DVP - LEDLYLADIQA -- PN - ---- F LTS FGP S * VDGV - VIRPGHSN - LDIDDLM   TAChE_ CAA27169. 1          C L R EK K - PQELIDVE W NV — - LP - FDS I F R F SFVP V - IDGE - FFPTSLE ---------              3     ( 3 )                  *           HmNLG2_N C000017.9          ---------------------------------- - - --- ------------ - - ILM   HmNLG1_NC000003.10          --------------------------------- - - --- ------------- - - ILM   HmNLG3_NC000023.9          --------------------------------- -- - -- ------------ - -- ILM   HmNLG4X_NC000023.9         --------------------------------- -- - -- ----------- - --- ILM   HmNLG4Y_NC000024.8         --------------------------------- --- - - ---------- - ---- ILM   CElgNLG_NC003284.6         --------------------------------- --- - - --------- - -- VSFSTQ   DmCG31146                -------- ------------------------- --- - - -------- - ----- VMGH   AmNLG1                --------------------------------- --- - - ------- - ------- LMK   AmNLG2                SSGL ----------------------------- -- - -- ------ - -- MPLVPGPGT   DmCG13772             --- ------------------------------- - -- PL G SAIVS * ------ TSGI   AmNLG5                ---------------------------------------- - -- - -- ---- - LDMER   AmNLG3                D ------- FTLQVDTINTLNN -------------------- - - --- ---- ILLRKD   DmCG34127             A ------- AQAQAQASTAAGNGLGGEAGIAAAGGWGTP - GQLENI * ---- VLMRKT   AmNLG4                 S ------ YMGPEFQG ----------------------- FG -- - -- * PLPKKAEHGA   DmCG34139             ARNSRRSSADSGFQSSAGGGGGQGGGAGGGGGGGSGSSFG - - ---- GGYFGGSGAG   TAChE_ CAA27169.1          ----------------------------------------------------- SML           HmNLG2_NC000017.9              Q QGEFL - NYDMLIGVNQG E G - LK F VEDSAESE - DGVSASAFDFTVSNFVDNL -   HmNLG1_NC000003.10              EQGEFL - NYDIMLGVNQG E G - LK F VENIVDSD - DGISASDFDFAVSNFVDNL -   HmNLG3_NC000023.9              EQGEFL - NYDIMLGVNQG E G - LK F VEGVVDPE - DGVSGTDFDYSVSNFVDNL -   HmNLG4X_NC000023.9             EQGEFL - NYDI MLGVNQG E G - L K F VDGIVDNE - DGVTPNDF D FSVSNF V DNL -   HmNLG4Y_NC000024.8             EQGEFL - NYDIMLGVNQG E G - LK F VDGIVDNE - DGVTPNDFDFSVSNFVDNL -   CElgNLG_NC003284.6            YGSLFR - EIDLLVGISSN E SHHMISNE -- DLK - VGISKEKRMRIFRSLVRNL -   DmCG31146                   YTEHFS * RYDLLFGITES E SYHTLAA LA -- LE - EGLRENERDNLLRFY M QSR -   AmNLG1                    NPQMFD * RFDQMYGVTES E KYHLLSPV -- DLM - HGMSEGQRDAVLKE HAK AT *   AmNLG2                    EFANFG - DRDLMLGLTSE E AWVNLTDE -- DLQ * NGLNETRRDRILRTYVRNT -   DmCG13772                 EYANFP - KRDLIFCLTSV E SYLDLSAQ -- DLE - FGFNETRRDRILRTFVRNN -   AmN LG5                    ASDTFI - KVPLILGVSTT E SNLG F NEN -- DIQ - YGFEEDHRNRILRTFIRNA -   AmNLG3                    VVAKLS * RYDLMIGVVRS E AYFALTAD -- DAQ - YGIEADRRTKILREFVRNT -   DmCG34127                 AINKLS * RYDLMAGVTRA E AFFS F NSG -- DVQ - YGIEADRRSRILKAYVRNT -   AmNLG4                    PITSNN - KYDLLF GVTTS E ALWK F AER -- DVQ - QGFEGERRDRIIRTYVRNA -   DmCG34139                 TMNMGG - HYDVLFGVVTG E SIW R F SAH -- DIQ - NGFEGERRDKIIRTYVRNA -   TAChE_ CAA27169.1              NSGNFK - KTQILLGVNKD E G - S FF LL Y GAPGF - S -- KDSESKISREDF M SGV -    

EF hand metal binding domain  
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Figure S2: Alignment of the Honeybee, Drosophila, C. elegans and Human neuroligins (NLG) with Acetyl cholinesterase (Torpedo californica). The amino acid sequences of human, C.elegan and Drosophila neuroligins with the Torpedo californica acetyl cholinesterase (AChE) were taken from NCBI. The honeybee sequences were RT-PCR amplified, cloned, sequence confirmed and translated using the EXPASY tool. The cloned and sequenced-confirmed AmNLG2 sequence proceeds from the underlined sequence “CPGNVEA” to the stop codon. Sequence 5' to “CPGNVEA” was predicted based on orthology to paralogues and orthologues. All other honeybee neuroligins were cloned in full, from start codon to stop codon. The multiple alignment was performed using MEGA3.1, and exported into ClustalW. Intron/exon splice junctions are shown by red stars, and were deciphered by NCBI BLAST analysis against genomic DNA. Stop codons are depicted by asterisks. The Drosophila CG31146 stop codon is depicted by a carat symbol (^) highlighting a predicted stop codon. Structural motifs are depicted directly above the corresponding amino acid sequences. The signal peptide and trans-membrane domain were taken from Ichtchenko et al. [15] and Philibert et al. [111]. The EF hand metal binding motifs were taken from Tsigelny et al. [112]. The PDZ binding motif was taken from Irie et al [22]. Sequence depicted as the carboxyl/cholinesterase domain was found using the NCBI Conserved Domain Architecture Retrieval Tool. The nine conserved cysteines of the neuroligins are highlighted by grey shading [55]. Grey arrow heads highlight the last four of these nine cysteines which are not found in invertebrates but are present in the vertebrate neuroligins. Purple arrows above the amino acid sequence highlight the eight cysteines which make up four characterised disulfide bridges in human neuroligin one [10]. These arrows are numbered 1-4 to indicate which cysteines make up disulfide bridge 1 to disulfide bridge 4, respectively. The second disulfide bridge exists in sequence which undergoes alternative splicing- shown by grey lettering. The three critical and structural disulfide bridges characterised in AChE [113] are highlighted with numbered dark blue arrows from below the amino acid sequence. These arrows are numbered 1-3 to indicate which cysteines make up disulfide bridge 1 to 3, respectively. The two sites of O-linked glycosylation characterised in human neuroligin 1 (S683 and S686) are each highlighted in red and bold, and are numbered below the amino acid sequences. Alternative threonine and serine residues, which may be potential sites of O-linked glycosylation, are shaded in grey. The four sites of N-linked glycosylation in human neuroligin 1, N109, N303, N343 and N547 [10] are each highlighted in red and bold, and are numbered below the amino acid sequences. N303 occurs in sequence which undergoes alternative splicing shown in grey lettering. Oligermerisation residues characterised in human NLG1 [33] conserved in other genes shaded pink. The critical catalytic triad of AChE is highlighted by light blue shading of S/E/H and a light blue arrow head below the corresponding amino acid sequence. The ‘GESAG’ pentapeptide of the AChE active site gorge is highlighted by bold, dark blue lettering. The oxyanion hole of the AChE active site gorge is highlighted by boxed residues G/G/A. The three substrate binding sites of AChE are underlined and numbered.  The 14 critical aromatic residues which line the AChE active site gorge are highlighted by yellow shading. Bold asterisks are shown below residues which have replaced by other aromatic residues in some of the neuroligins. Residues which create the salt bridges in AChE are highlighted by green shading. Numbers 1 to 4 are shown below these residues to indicate which residues make up salt bridges 1 to 4 respectively. Mutations associated to autism spectrum disorders are shaded in black and numbered below the amino acid sequences. D396 to a stop codon, and R415C were taken from Jamain et al [39]. E418D which creates a down stream codon was taken from Laumonnier et al [41]. G99S, K378R, V403M and R704C were taken from Yan et al [42]. Residues coloured by red shading highlight neuroligins where these mutations naturally occur. Abbreviations- TMD: trans-membrane domain; PDZ: PDZ (Postsynaptic density 95/Discs large/Zona occludens 1) binding motif; Hm: human; Am: Apis mellifera; Dm: Drosophila melanogaster; CElg: Caenorhabditis elegans; TAChE: Torpedo californica acetyl cholinesterase. NB/ numbered residues refer to the gene from which the characterisation was deciphered.













