Supplementary Information for Aravind et al. “The domains of death: evolution of the apoptosis protein machinery”

The alignments were constructed using a combination of PSI-BLAST, Macaw, and ClustalW programs. All included sequences were retrievable from the non-redundant database at the NCBI using PSI-BLAST, with the cut-off for inclusion of sequences into profile set at e=0.01. The leftmost column shows the gene names, the species abbreviation  and the Gene Identification (GI) number. A consensus is shown for each alignment, with the following designation of amino acid classes: a, aromatic, b – big, c – charged, h – hydrophobic, l – aliphatic, p – polar, s – small, u – tiny, + - positively charged, “- “ – negatively charged.

Secondary structure elements are indicated where structural information is available; E indicates extended conformation (-strand), H indicates -helix. 

MATH Domain

Sec.Struct.                              EEEEee                 eEe           EEEEEEe          eEEEEEEEe                         eEEEEEEe                                                        eeEEe   

YNV5_Ce_630693                         NYMWTINNFSFCR--EEMGEVLKSSTFSAGCNDKL---KWCLRINPKGLD-EESRDYLSLYLLLVQ--CNKSEVRAKF------------KFSILNAKREET------------------------------KAMESQRAYRFVQGKDWGFKKFIRRDFL

C07D10.2_Ce_529718                     KHMWTIRGFSQLE15SGLQVPLTHQPSSSGGLPELPDITFRIRLHPQGNK-ESNKDFTFFQCFTNQ2TTTTPTFRAKF------------KFTVFNQRTEET-----------------------------------PTTVYSGTQQLHGYFEYIRREVL

SPOP_Hs_2695708                        SYMWTINNFSFCR--EEMGEVIKSSTFSSGANDKL---KWCLRVNPKGLD-EESKDYLSLYLLLVS--RCPKSEVAKF------------KFSILNAKGEET------------------------------KAMESQRAYRFVQGKDWGFKKFIRRDFL

TRAF1_Mm_2137819                       TFLWKITNVTKRC--HESVCGRTVSLFSPAFYTAKYGYKLCLRLYLNGDG-SGKKTHLSLFIVIMR-GEYDALLPWPF--------RNKVTFMLLDQNNREH----------------------AIDAFRPDLSSASFQRPQSETNVASGCPLFFPLSKL

TRAF2_Mm_2736258                       VFIWKISDFTRKR--QEAVAGRTPAIFSPAFYTSRYGYKMCLRVYLNGDG-TGRGTHLSLFFVVMK-GPNDALLQWPF--------NQKVTLMLLDHNNREH----------------------VIDAFRPDVTSSSFQRPVSDMNIASGCPLFCPVSKM

TRAF5_Mm_1469893                       KLIWKVTDYRVKK--REAVEGHTVSVFSQPFYTSRCGYRLCARAYLNGDG-SGKGTHLSLYFVVMR-GEFDSLLQWPF--------RQRVTLMLLDQSGKKN---------------------HIVETFKADPNSSSFKRPDGEMNIASGCPRFVSHSTL

TRAF6_Mm_1651195                       IYIWKIGKFGMHL--KSQEEERPVVIHSPGFYTGRPGYKLCMRLHLQLPT-AQRCANYISLFVHTMQGEYDSHLPWP--------FQGTIRLTILDQSEALI------------------RQNHEEVMDAKPELLAFQRPTIPRNPKGFGYVTFMHLEAL

CETRAF1_CE_1914264                     QLIWKIDKLQQRT--NEAKSGADTTIFSVPFMSHRFGYKMMACACLFGDG-SSAGKSISLYVLLLK-GEFDPTLEWPF--------HRAIKISLLDQNPRPE---------------DRVNITYVIDPRKLKANEKFLARPRGERNAAFGSQSFCSLAIL

MepA_Rr_2499911                        TGVWTIRNISQVLENTVKGDRLVSPRFYNSE-----GYGFGVTLYPNGRI-TSNSGYLGLAFHLYS-GDNDVILEWPV-------ENEQAIMTILDQEPDARNRMSLSLMFTTSKYQTSSAINGSVIWDRPTKVGVYDKDCDCFRSIDWGWGQAISHQML

MEPB_Mm_2499913                        HHIWHIQNFTQIL--GGQDTSVYSPPFYSSK--GYAFQIYMDLRYSTNVG-IYFHLISGANDDQLQ-----WPCPWQQ-----------ATMTLLDQNPDIRQRMFNQRSITTD-PTMTSDNGSYFWDRPSKVGVTDVFPNGTQFSRGIGYGTTVFITRE

DG17_Dc_84104                          RNKWIISNYSSVAK-SKLNCQALSSPMLSILSH-----LFQVCVYPKGD---ENKEYISLYLRVNN-IEEPNSLKVEY---------SFTLVNVLDKSKSITK--------------------------------KEDKKRVFISSEGWGWGKFLLSDLI

A_TM018A10.12a_At_2252859              SHLFKIDNFSLLK--KHGIEKVESSVFDLAGH------KWKLSVYPNGHK-NAKGTHVSMFLVNQV----PVNDMPTY---------ELLVVSQLERKWHTH---------------------------------GRDEFDINPEPASEGFLRFISLADL

A_TM018A10.12b_At_2252859              KVTWMMSKFSSFN--PGKAHQSNEFVVGTR--------KWRLEVHPRGYM-DEKDKSFSVYLSAEG-FVNNAPMTKTY---------AKFKLRVLDQSWNHV---------------------------------EESGIYIGSIFIRRNLFWKFSLVMV

MEL26_Ce_1523976                       QHTWTVKNFSHCY--QEYLENFVYLQRGDEQL------TWSIKIYPKGNG-ENNKDFVFLCLNRVI-NNNVKAGKIGF----------KSQFKLRTAENKDIEM---------------------------------RIHPNPSHSDYVSYIKRDVLFPQ

T5I7.6_At_2642158                      SHQFTIQGYSLAKG-MSPGKFIQSDIFSVG------GYDWAIYFYPDGKNPEDQSSYISLFIALAS-DSNDI--RALF------------ELTLMDQSGKGKHKV----------------------HSHFDRALEGGPYTLKYKGSMWGYKRFFKRSAL

YLJ8_Ce_289659                         KLEWKIEQFEKLMKLIKNGSNLISRMFSVPDAPT---VCWELHVYPNGKR-DEDVNNVSFFLRQVGLARGEEPIMTEF------------QIYALDANNQRVSV-------------------------------CRDTKDFTNQQGRGKFQVSRDKML

A_IG002N01.25a_At_2191153              AHMFKIDHFSLLR--KHGIEKVESSVFDLAGH------KWKLSVHPNGHTNAKGTHYVSLYLMNQA----PVYDTLTY---------ELLAVSQLEPKWHTH---------------------------------GRDEYETNEELGSEGFREFISLVDL

A_IG002N01.25b_At_2191153              RVTWMMTMFSSFN----PGNVHQSNEFVVGTR------KWRIKVHPRGSM-GEKDKSFSVYLSALG--FVNNAPKTKT--------YARFKLRVLDQSWCGSK--------------------------------GWSVPQESYFYYRWSEKTQFPIGDS

T21L14.19_At_2702283                   RFTWKITQFSSFD-----GEEHSSYEFTVGPR------RWKLVMYPKGNG-DGKGNSLSLYLFASD--YVTNGPKGGT--------LAIYKLRVLDQLNRNH------------------------------CETGMCIYTLNSLIYTFF*

YPT9_Ce_1078858                        TNYWSVERFTVQLELHNPAEFMLAPKFGDGDY------EFVMKLFPNGKD-EETAGYLSLFLLINK--CPNPRLRFRV----------SFTVETADGPRSCH---------------------------------LNKNLVTINRSGIVTASKFFSLDIL

T21L14.18_At_2702282                   RFTWKITKFSSFN-----GEEHSSYEFTVGPR------RWKLVMYPRGTG-DGKGNSLSLYLNASNYVTNNGPKGRTF---------AVYKLRVLDQLHRNH--------------------------------FEIGMYVYVIILLFSKLYIFYMHISS

F19P19.26_At_2341042                   QYTWKIPKFSEIT--KREHRSNVFEAGGY---------KWYILIYPQGCD-VCNHLSLFLCVANYD-KLLPGSFAILE-----AGWSQFAQFTISVLSQDLKK-----------------------------SKFSDTLHRFWKKEHDWGWKKFMELPKL

UBPB_Sp_1717870                        RFTWHIKSWHELD------RRAVSPQFAVGSR------QFKITYFPQGTL--QSAGFTSIFLEYIP--SEEEKLSNKY------GCCCQFAFVISNPRKPSL------------------------------SVANSAHCRFSPEIVDWGFTQFAELKKL

UBPM_Sc_1717871                        SFTWNIPDWNELTN-----PKYNSPRFRIGDF------EWDILLFPQGN----HNKGVAVYLEPHPEEKLDETTGEMVPVDPDWYCCAQFAIGISRPGNGDT-----------------------------INLINKSHHRFNALDTDWGFANLIDLNNL

UBPH_Hs_2501460                        TFQFTVERFSRLSE-----SVLSPPCFVRNL-------PWKIMVMPRFYPDRPHQKSVGFFLQCN---AESDSTSWS--------CHAQAVLKIINYRDDEK------------------------------SFSRRISHLFFHKENDWGFSNFMAWSEV

C46F9.3_Ce_2429417                     NSFVMKHTFKNISRF-----VVKERDYSDLEEHFNI--PWRMQIQKS-------NEFLGIFLYCE--KEISEGRKWS--------IECEFDSRLISASGKLH---------------------------------FIRTKSIFGATSGWGRGKFISWSDL

F36H5.2d_Ce_1825714                    LMSHTVRDVSSAEEG-NVVFCATEEWYDV---------QWSISMKYI-------NGFVELLLSCD--KDLNAHEAWS--------IEASVQRILVGANGKRL---------------------------------TDYFEHTFEKPDSIGDSKLIRWEDM

F36H5.2e_Ce_1825714                    IMCHTVKKLSNVREG-EFHFSKTEQHCDA---------PWRISLKKE-------EACILIYLHCD--KLLSNDEHWS--------IQVEVQLVLGSETGRTL---------------------------------TDKVTHIFNEPEGIHWTKDLTWEDL

F36H5.2c_Ce_1825714                    RSFYI-SCKVNNVSRF----LDDEKQWGNTELRYEI--PWRIQAKRT-------YDFLEMYLFCD---GEGNGLD--------QLIKTEVTCNLVSTNGNNF---------------------------------RRTTELNFKKPGGQSISEFIKWNDM

F36H5.2b_Ce_1825714                    SHQFSDVSCIEIRERF----SKFEKRFNI---------PWRIELKRV-------SGFLEIHLHCG---ENATFDYHK--------IETDCWFNLVSTNGKHL--------------------------------MRQMSAKFYRISDIKSLRKVIRWDDM

F36H5.2a_Ce_1825714                    SGEFEISHQLKHLERF----EEYETQFSDVKECQGI--LWRICVIKE-------ERYLECYLQCE---SNPNT-----------SLICVSAICKLRIKSKEN------------------------------YEIFDLDVLEFSRPTMLGNSKLMKWEDL

H19N07.2a_Ce_2791540                   IDCFSKFMSRSDN------RIMSKPIIVRGI-------PWRILAICRNQ-12RSNFNFGFFLQCNNDELLQKRGMWR--------CYGTAVLEVLNADGPSI--------------------------------QKKIHHSFHNTEVDWGFSNYDQYDTL

consensus/80%                          p..aplpphp................as...........a.l.h..p..........l.hal........s....................h.lhp.p.p............................................b....uh.pbh.b..h

DAP1 family

T28F4.5_Ce_1301736
 11 KVGHPPANKVGGRRVVNR----------KDRKNSDSNDNANSEGSDEVVREIIDYDLPAKMERSYPTEAVKKVHEKPMPAIQPVHINRDANSGVHRFQPRK 3 

F54B8.4_Ce_1914337
  8 VVGHQPATKVGGRRIADH----------GNQR----QNSTNS--SD-AVREAMDFDLPAKMEKAYPTAAVKQVHEKPTPAIQPAHYNRATGNGQVRNIPQK 3 

DAP1_Mm_AA008188  
 11 KAGHPPAVKAGGMRIVQKH------PHTGDGKEERDKDDQEWESTSPPKPTVFISGVIARGDKDFPPAAAQVAHQKP-HASMDKHVSPRT---QHIQQPRK   

DAP1_Hs_1706298   
 11 KAGHPPAVKAGGMRIVQKH------PHTGDTKEEKDKDDQEWESPSPPKPTVFISGVIARGDKDFPPAAAQVAHQKP-HASMDKHPSPRT---QHIQQPRK   

DAP3_Mm_2754352   
  3 ERGHPPAVKAGGMRISKKQ---EIGTLERHTKKTGFEKTSAIANVAKIQTPDALNDALEKLNYKFP-ATVHMAHQKPTPALEKVVPLKRI---YIIQQPRK 1 

DAP2_Mm_W82894    
 11 ERAVCPAVKAGGMRISKKQ---EMGVLERHTKKTGLEKTSAITNVAKIQMLDALTDTLDKLNHKFP-ATVHTAHQKPTPALEKAAPMKRA---YIIQQPRR   

DAPX_Xl_AF001164  
 14 KAGHLPAVKAGGMRVSKKQGNDENSAPEKNAKKXLQEKPSSVLNMTKMQAMNILAGELEKLSHDFPGEAAQIAHQKPRPTVEKIIMPKRL---YLIQQPRR 1 

DAP_Dm_AA694790   
  8 VAGHPPALKAGGMRIVQHK------APTAERAPKDAEDCTGLT-QPIAVNSGSVSGAPVKGNTDFTPASAQVAHSKPPAAVQQQAPDPHP-AATEVMRTRA 1 

DAP_Ag_AA413341   
  8 VAGHPPAVKAGGMRIVQHK--------TPNSERNARIRSRSLGSRTQRPTTRVRSPSPGR-APSIP-TIPWRRRRWPMPEAT-VHSKPVN----HIQQPRK   

Consensus 90%            ..u..PA.KsGGbRlsp+...........p.......ps......s.........s...+....hs...s...+pbP....................bsb.

TIR domain

N_Ng_558887                SYDVFLSFRG-------EDTRKTFTSH--LYEVLN----DKGIKTFQDDKRLEYG-ATIPGELCKA-IEESQFAIVVFSENYATS----RWCLNELVKIMECKT-RFKQTVIPIFYDVDP

DRG_At_2853077             RYDVFPSFSK-------VDVRRSFLAH--LLKELD----RRLINTFTDHG-MERN-LPIDAELLSA-IAESRISIVIFSKNYASS----TWCLDELVEIHTCYK-ELAQIVVPVFFNVHP

L6tr_Lu_862904             EYEVFLSFRG-------PDTREQFTDF--LYQSLR----RYKIHTFRDDDELLKG-KEIGPNLLRA-IDQSKIYVPIISSGYADS----KWCLMELAEIVRRQEEDPRRIILPIFYMVDP

M_Lu_1842251               EYDVFLSFRG-------PDTRYQITDI--LYRFLC----RSKIHTFKDDDELHKG-EEIKVNLLRA-IDQSKIYVPIISRGYADS----KWCLMELAKIVRHQKLDTRQIIIPIFYMVDP

T7N9.18a_At_2213598        EWDVFLSFQ--------RDARHKFTER--LYEVLV----KEQVRVWN-NDDVERGNHELGASLVEA-MEDSVALVVVLSPNYAKS----HWCLEELAMLCDLKS-SLGRLVLPIFYEVEP

T7N9.18b_At_2213598        KYDVFLSFRG-------ADTRDNFGDH--LYKAL-----KDKVRVFRDNEGMERG-DEISSSLKAG-MEDSAASVIVISRNYSGS----RWCLDELAMLCKMKS-SLDRRILPIFYHVDP

TOLL_Dm_85155              KFDAFISYSH-------KDQSFIEDYL--VPQLEHG---PQKFQLCVHERDWLVG-GHIPENIMRS-VADSRRTIIVLSQNFIKS----EWARLEFRAAHRSALNEGRSRIIVIIYSDIG

DmMstProx_Dm_1223896       RFDAFLAFTH-------KDEALLEEF---VDRLERG---RPRFQLCFYLRDWLAG-ESIPDCIGQS-IKDSRRIIVLMTENFMNS----TWGRLEFRLALHATSRDRCKRLIVVLYPNVK

TLR1_Hs_2459618            QFHAFISYSG-------HDSFWVKNEL--LPNLE-----KEGMQICLHERNFVPG-KSIVENIITC-IEKSYKSIFVLSPNFVQS----EWCHYELYFAHHNLFHEGSNSLILILLEPIP

TLR2_Hs_2459624            CYDAFVSYSE-------RDAYWVENLM--VQELENF---NPPFKLCLHKRDFIPG-KWIIDNIIDS-IEKSHKTVFVLSENFVKS----EWCKYELDFSHFRLFEENNDAAILILLEPIE

TLR4_Hs_2459628            IYDAFVIYSS-------QDEDWVRNEL--VKNLEEG---VPPFQLCLHYRDFIPG-VAIAANIIHEGFHKSRKVIVVVSQHFIQS----RWCIFEYEIAQTWQFLSSRAGIIFIVLQKVE

IL-1Rrp_Hs_1206009         TYDAFVSYLKECRP-ENGEEHTFAVEI--LPRVLEK---HFGYKLCIFERDVVPG-GAVVDEIHSL-IEKSRRLIIVLSKSYMSN-----EVRYELESGLHEALVERKIKIILIEFTPVT

IL-1RAc_Hs_2599127         EYDIYVSYAR------NAEEEEFVLLT--LRGVLEN---EFGYKLCIFDRDSLPG-GIVTDETLSF-IQKSRRLLVVLSPNYVLQG---TQALLELKAGLENMASRGNINVILVQYKAVK

IL1R_Hs_106817             TYDAYILYPKTVGEGSTSDCDIFVFKV--LPEVLEK---QCGYKLFIYGRDDYVG-EDIVEVINEN-VKKSRRLIIILVRETSGF----SWLGGSSEEQIAMYNALVQDGIKVVLLELEK

TLR5_Hs_2459630            KYDAYLCFSS-------KDFTWVQNAL--LKHLDTQYSDQNRFNLCFEERDFVPG-ENRIANIQDA-IWNSRKIVCLVSRHFLRD----GWCLEAFSYAQGRCLSDLNSALIMVVVGSLS

18w_Dm_1019104             LYDAIILHSE-------KDYEFVCRNI--AAELEHG---RPPFRLCIQQRDLPPQ--ASHLQLVEG-ARASRKIILVLTRNLLAT----EWNRIEFRNAFHESLRGLAQKLVIIEETSVS

MyDD88_Hs_1763091          RFDAFICYCP-------SDIQFVQEMI--RQLEQT----NYRLKLCVSDRDVLPG-TCVWSIASELIEKRCRRMVVVVSDDYLQS----KECDFQTKFALSLSPGAHQKRLIPIKYKAMK

TLR3_Hs_2459626            EYAAYIIHAY-------KDKDWVWEHF--SSMEKE----DQSLKFCLEERDFEAG-VFELEAIVNS-IKRSRKIIFVITHHLLKDP---LCKRFKVHHAVQQAIEQNLDSIILVFLEEIP

F13B10.1a_Ce_2407858       QIDVFISYR--------RSTGNQLASL--IKVLLQ----LRGYRVFIDVDKLYAG--KFDSSLLKN-IQAAKHFILVLTPNSLDRLLNDDNCEDWVHKELKCAF-EHQKNIIPIFDTAFE

SC7H1.23_Scoe_2808781      RIDAFVSYSR------AADSRLAPSIQRGLARLAKKWYRTRALNVFRDQTDLSAS-HALGASIERA-LADARFFVLLASPAAAES----KWVAKEIEFWQRNRT--SDTFLVALTDGTIR

Y4LF_Rh_2496695            MPSVFFSYSH-------ADEGLRDQLEKQLSMLK-----RQGVIETWHDRRIGAG-EDIHRAIDDH-INTDDIILLLVSADFIAS----DYCYDIEMQRAMERHHSGEAIVIPIILRACD

slr0658_Ssp_1653766        QFEIALSFAG-------EDREYVDRVAN-LLREAG-----VTVFYDIFEEANLWG-KNLYDYLSEIYQDKALFTIMFISEHYSRK----MWTNHERQAMQARAFQEHQEYILPARFDETP

YddK_Bs_1881310            EKKIFISHSS-------KDKIVCNAFVELLEDIGVS---SEDIIYTSSPYHGIPGDEDIFEYLKKH-LFKGAYVFYMLSDNYYDS----VYCLNEMGATWVNSN-NCSTFILPGFKGEIK

consensus/90%              .hchal.a..........-..........h............h......p....u.......l.p..h.pu...lhlho..h..p.....bs..b...............ll.l......

Caspases and novel caspase-like proteases

Secondary Struct.                EEEEEE                      HHHHHHHHHHHHHHH  EEEEEE   HHHHHHHHHHH           EEEEEEEEE          EEEE         EEEHHHHHHHH                EEEEEEE   

ICE1_Hs_266321           MDKSSRTRLALIICNEEFDSIP----------RRTGAEVDITGMTMLLQNLGYSVDVKKNLTASDMTTELEAFAHRPEHKTSDSTFLVFMSHGIR-------EGICGKKHSEQVPDILQLNAIFNMLNTKNCPSLKDKP---KVIIIQACRG- 

ICE2_Hs_1170473          RLQSRPRGLALVLSNVHFTGEKE-------LEFRSGGDVDHSTLVTLFKLLGYDVHVLCDQTAQEMQEKLQNFAQLPAHRVTDSCIVALLSHGVE-------GAIYGVDG--KLLQLQEVFQLFDNAN---CPSLQNKP---KMFFIQACRG- 

ICE3_Hs_1169072          KMDYPEMGLCIIINNKNFHKSTG-------MTSRSGTDVDAANLRETFRNLKYEVRN-KNDLTREEIVELMRDVSKEDHSKRSSFVCVLLSHGEE-------GIIFGTNG---PVDLKKITNFFRGDR---CRSLTGKP---KLFIIQACRG- 

ICE4_Hs_1352420          KERNNRTRLALIICNTEFDHLP----------PRNGADFDITGMKELLEGLDYSVDVEENLTARDMESALRAFATRPEHKSSDSTFLVLMSHGIL-------EGICGTVHDEKKPDVLLYDTIFQIFNNRNCLSLKDKP---KVIIVQACRG- 

ICE5_Hs_1708392          KKREDRRRLALIICNTKFDHLP----------ARNGAHYDIVGMKRLLQGLGYTVVDEKNLTARDMESVLRAFAARPEHKSSDSTFLVLMSHGIL-------EGICGTAHKKKKPDVLLYDTIFQIFNNRNCLSLKDKP---KVIIVQACRG- 

ICE6_Hs_1708949          KMDHRRRGIALIFNHERFFWHLT-------LPERRRTCADRDNLTRRFSDLGFEVKC-FNDLKAEELLLKIHEVSTVSHADADCFVCVFLSHGEG-------NHIYAYDA---KIEIQTLTGLFKGDK---CHSLVGKP---KIFIIQACRG- 

ICE7_Hs_1730092          NMNFEKLGKCIIINNKNFDKVTG-------MGVRNGTDKDAEALFKCFRSLGFDVIV-YNDCSCAKMQDLLKKASEEDHTNAACFACILLSHGEE-------NVIYGKDG---VTPIKDLTAHFRGDR---CKTLLEKP---KLFFIQACRG- 

ICE8_Hs_2493531          QMKSKPRGYCLIINNHNFAKAREKVPKLHSIRDRNGTHLDAGALTTTFEELHFEIKP-HDDCTVEQIYEILKIYQLMDHSNMDCFICCILSHGDK-------GIIYGTDG--QEAPIYELTSQFTGLK---CPSLAGKP---KVFFIQACQG- 

ICE9_Hs_1730094          ILSMEPCGHCLIINNVNFCRESG-------LRTRTGSNIDCEKLRRRFSSLHFMVEV-KGDLTAKKMVLALLELARQDHGALDCCVVVILSHGCQASHLQFPGAVYGTDG--CPVSVEKIVNIFNGTS---CPSLGGKP---KLFFIQACGG- 

ICE10_Hs_2493532         RMNRNHRGLCVIVNNHSFTSLK----------DRQGTHKDAEILSHVFQWLGFTVHIHNNVTKVEMEMVLQKQKCNPAHADGDCFVFCILTHGRF-------GAVYSSDE--ALIPIREIMSHFTALQ---CPRLAEKP---KLFFIQACQG- 

CAS1_Dm_2109453          NMSHKHRGVALIFNHEFFDIPS--------LKSRTGTNVDAQELKKAFENLGFAVSV-HKDCKLRDILKHVGKAAELDHTDNDCLAVAILSHGEH-------GYLYAKDT---QYKLDNIWHYFTATF---CPSLAGKP---KLFFIQACQG- 

DREDD_Dm_2199583         IINQQKFHRNVSRDNMKFLSPDP-------LRRRDGTDVDKERLIEVFSSMGYNVEA-YDNVDHMGIIERIRSACDRSLVR-DSLVVFILSHGFE-------EAVYASNS--IAMKITDIEDLLCSY-----DTLYYKP---KLLIIQACQE- 

CED3_Ce_1168878          RNFSSPRGMCLIINNEHFEQMP----------TRNGTKADKDNLTNLFRCMGYTVICKDNLTGRGMLLTIRDFAKHESHG--DSAILVILSHGEE-------NVIIGVDD--IPISTHEIYDLLNAAN---APRLANKP---KIVFVQACRG- 

Y48E1B.13_Ce_2198454     EMNSNPRGTVLILSNENFKNME----------RRVGTKQDEVNLTKLFQKLQYTVIC-KRNLEAESMLEAIKEFAEMAHT--DSIILFLLSHGDG------AGSVFGIDD--MPVNVMEVSTYLAYH-----QNLLLKP---KWVAVSACRG- 

$F22D3.6_Ce_861382       ITLRAADKVALIMSNCSYVHLP---------ELRT-PHCDAQTLADALQKMNYKTVT-LADLTLDEMRYFIRV-YQKLIGNGVYAVFYFVGHGFEVNG---QCYLLGVDA---PADAHQPQHSMSMDW--LLSIFRHKTPDLNLLLLDVCRKF 

$NewCAS_Hs_2899640                                                       DSWTSKVVS-LLXLTEYEMRNAVDE-FLLLLDKGVYGLLYYAGHGYENFG---NSFMVPVDA---PNPYRSENCLCVQN---ILKLMQEKETGLNVFLLDMCRKR 

Secondary Struct.                                                               EEEEE        EEE
            HHHHHHHHHHHHHH   HHHHHHHHHHH                          EEEEE  

ICE1_Hs_266321          DSPGV-VWFKDSVGVSGNLSLPTTE----------------EFEDDAIKKAHIEKDFIAFCSSTPDNVSWRHPTMGSVFIGRLIEHMQEYA-CSCDVEEIF----RKVRFSFEQPD-------GRAQMPTTERVT----LTRCFYLFPG

ICE2_Hs_1170473         DETDR-GVDQQDGKNHAGSPGCEES--------------DAGKEKLPKMRLPTRSDMICGYACLKGTAAMRNTKRGSWYIEALAQVFSERA-CDMHVADMLVKVNALIKDREGYAPG--TEFHRCKEMSEYCST-----LCRHLYLFPG

ICE3_Hs_1169072         TELDC-GIETDSG----------------------------VDDDMACHKIPVDADFLYAYSTAPGYYSWRNSKDGSWFIQSLCAMLKQYA-DKLEFMHILTRVNRKVATEFESFSFDATFH-AKKQIPCIVSM------LTKELYFYH

ICE4_Hs_1352420         ANRGE-LWVRDSPASLEVASSQSSE----------------NLEEDAVYKTHVEKDFIAFCSSTPHNVSWRDSTMGSIFITQLITCFQKYS-WCCHLEEVF----RKVQQSFETPR-------AKAQMPTIERLS----MTRYFYLFPG

ICE5_Hs_1708392         EKHGE-LWVRDSPASLAVISSQSSE----------------NLEADSVCKIHEEKDFIAFCSSTPHNVSWRDRTRGSIFITELITCFQKYS-CCCHLMEIF----RKVQKSFEVPQ-------AKAQMPTIERAT----LTRDFYLFPG

ICE6_Hs_1708949         NQHDVPVIPLDVVDNQTEKLDTNIT----------------EVDAASVYTLPAGADFLMCYSVAEGYYSHRETVNGSWYIQDLCEMLGKYG-SSLEFTELLTLVNRKVSQRRVDFCKDPSAI-GKKQVPCFASM-----LTKKLHFFPK

ICE7_Hs_1730092         TELDD-GIQADSGP-------------------------INDTDANPRYKIPVEADFLFAYSTVPGYYSWRSPGRGSWFVQALCSILEEHG-KDLEIMQILTRVNDRVARHFESQSDDPHFH-EKKQIPCVVSM------LTKELYFSQ

ICE8_Hs_2493531         DNYQK-GIPVETDS-------------------EEQPYLEMDLSSPQTRYIPDEADFLLGMATVNNCVSYRNPAEGTWYIQSLCQSLRERCPRGDDILTILTEVNYEVSNKDDKKN-------MGKQMPQPTFT------LRKKLVFPS

ICE9_Hs_1730094         EQKDH-GFEVASTSPEDESPGSNPE----PDATPFQEGLRTFDQLDAISSLPTPSDIFVSYSTFPGFVSWRDPKSGSWYVETLDDIFEQWA-HSEDLQSLL----LRVANAVSVKG-------IYKQMPGCFNF------LRKKLFFKT

ICE10_Hs_2493532        EEIQP-SVSIEADALN-----------------------PEQAPTSLQDSIPAEADFLLGLATVPGYVSFRHVEEGSWYIQSLCNHLKKLVPRMLKFLEKTMEIRGRKRTVWGAKQ------ISATSLPTAISAQ---TPRPPMRRWSS

CAS1_Dm_2109453         DRLDG-GITLEKG------------------------TVTEDGESSTSYKIPIHADFLFSYSTIPGYFSWRNINNGSWYMQSLIRELNANG-KKYDLLTLLTFVNQRVALDFESNVPATPMMDRQKQIPCLTSM------LTRILRFGD

DREDD_Dm_2199583        KLVHK-KKPNELFR-----------------------------IDVTTVSPDQHIDMLRAMSTVNGYAALRHTQTGSWFIGSLCDAIDRRS-ASEHIADILTIVTNEVSKKRGSND--------ESMVPNVKST------FRQHVYFPP

CED3_Ce_1168878         ERRDNGFPVLDSVDGVPAFLRRGWDNRDGPLFN--FLGCVRPQVQQVWRKKPSQADILIRYATTAQYVSWRNSARGSWFIQAVCEVFSTHA-KDMDVVELLTEVNKKVACGFQTSQG--SN--ILKQMPEMTSR-----LLKKFYFWPE

Y48E1B.13_Ce_2198454    GEIDLIFFAFQPG-----------------------------------TFTSLNADVIISFSTTDGFTSYRDEEAGTWYIKSMCKVFNKHS-KTMHLLDILTETGRNVVTKYENVQGN----VVLKQAPEVGSPN--LKCCLKCNIIQA

F22D3.6_Ce_861382       VPYDAISAFVEYS-------------------------------EQFKKFHRAHRNMVYGYSTSGGVGAYEVK--GEVN-GVFMKYLKNHVQLEISVIDMLNKVLLDIGDDQKVCD---------LQVPEIRSTLTHPRSLADPLIFDG

NewCAS_Hs_2899640       NDYDDTIPILDAL--------------------------------------KVTANIVFGYATCQGAEAFEIQHSGLAN-GIFMKFLKDRLLEDKKITVLLDEVAEGK                                         

CAD domain

FS27_Mm_284749                        RPCRVSTADRKVRKGIMAHSLEDLLNKVQDILKLKDK--PFSLVLEEDGTIVEDDDYFLCLPSNTKFVALASNEKW

DFF-45_Hs_2810997                     KPCLLRRNYSREQHGVAASCLEDLRSKACDILAIDKSLTPVTLVLAEDGTIVDDDDYFLCLPSNTKFVALASNEKW

ICAD_Mm_2754588                       KPCLLRRNHSRDQHGVAASSLEELRSKACELLAIDKSLTPITLVLAEDGTIVDDDDYFLCLPSNTKFVALACNEKW

CAD_Mm_2913871                        KCVKLRALHSACKFGVAARSCQELLRKGCVRFQL--PMPGSRLCLYEDGTEV-TDDCFPGLPNDAELLLLTAGETW

EST1_Mm_1936884                       RPFRVCDHKRTVRKGLTAASLQELLDKVLETLLLRG---VLTLVLEEDGTAVDSEDFFQMLEDDTCLMVLEQGQSW

EST2_Mm_1309155                       RPFRVSNHDRSSRRGVMASSLQELISKTLDVLVITTG--LVTLVLEEDGTVEEEEEFFQTLRDNTHFMILEKGQKW

GM07741.5_Dm_2699090                  RPLKIWDSWRNVRKGVVVGTFEELL-VRGKDKLGVPASEPVRVVLECDGTQIEDGEYFRTLANNTVLLLLRQGERW

LD16627.5_Dm_2153508                  KPFKVKDVTRNIKKAVCASSLEEIR-SKVAEKFEKCDHLP-TIHLDSDGTEIDDEEYFRTLDENTELVAVFPGEHW

HL02035.5_Dm_2340730                  RPCRVSTADRKVRKGIMAHSLEDLL--NKVQDILKLKDKPFSLVLEEDGTIVETEEYFQALAKDTMFMVLLKGQKW

consensus/90%                         +shbl....p..b.ul.s.shb-lb................pl.L.pDGT...p.-hF..L.pss.hhhl..sbpW

NAIP ATPase domain

CIITA_Hs_1082593  415  VIAVLGKAGQGKSYWAGAVSRAWA---CGRLPQYDFVFSVPCHCLNRPGDAYGLQDLLFSLGPQPLVAADEV-FSHILKR-PDRVLLILDAFEELEAQDGFLHS

CIITA_Mm_1870520  363  VVAVLGKAGQGKSHWARTVSHTWA---CGQLLQYDFVFYVPCHCLDRPGDTYHLRDLLCPPSLQPLAMDDEV-LDYIVRQ-PDRVLLILDAFEELEAQDGLLHG 

NAIP_Hs_2135814   465  VMCVEGEAGSGKTVLLKKIAFLWASGCCPLLNRFQLVFYLSLSS-TRPDE--GLASIICDQLLEKEGSVTEMCMRNIIQQLKNQVLFLLDDYKEI--------- 

NAIP_Mm_2352685   465  VMCVEGETGSGKTTFLKRIAFLWASGCCPLLYRFQLVFYLSLSS-ITPDQ--GLANIICAQLLGAGGCISEVCLSSIIQQLQHQVLFLLDDYSGL---------

consensus/100%         VhsV.GcsGpGKo.hh..lu..WA...Cs.L.paphVF.lshps..pPsp...L.sllhs......s..sEh.hp.Ilpp..ppVLhlLDsap.l.........

CIITA_Hs_1082593  TCGPAPAEPCSLRGLLAGLFQKK-LLRGCTLLLTARPRGRLVQSLSKADALFELSGFSMEQAQAYVMRYFESSGMTEHQDRALTLLRDRPLLLSHSHSPTLCRAVC 618

CIITA_Mm_1870520  PCGSLSPEPCSLRGLLAGIFQRK-LLRGCTLLLTARPRGRLAQSLSKADAIFEVPSFSTKQAKTYMRHYFENSGTAGNQDKALGLLEGQPLLCSYSHSPVVCRAVC 566

NAIP_Hs_2135814   ---------CSIPQVIGKLIQKNHLSRTCLLIAVRTNRARDIRRY--LETILEIQAFPFYNTVCILRKLFSHNMT--RLRKFMVYFGKNQSLQKIQKTPLFVAAIC 649

NAIP_Mm_2352685   ---------ASLPQALHTLITKNYLSRTCLLIAVHTNRVRGIRSY--LDTSLEIKEFPLSNTVYILKKFFSHNIK--RLLEFMVYFGQNEDLQGIHKTPLFVAAVC 649
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IAPXc_Hs_1184320            RLKTFAN---FPSG---SPVS-ASTLARAGFLYTGE---------GDTVRCFSCHAAVDRWQYGDSAV-GRHRKVSP----NCRFI

IAP1a_Hs_1160975            RMSTYST---FPAG---VPVS-ERSLARAGFYYTGV---------NDKVKCFCCGLMLDNWKRGDSPT-EKHKKLYP----SCRFV

IAPXb_Hs_1184320            RIFTFGT---WIYS---VNK---EQLARAGFYALGE---------GDKVKCFHCGGGLTDWKPSEDPW-EQHAKWYP----GCKYL

IAP1b_Hs_1160975            RFKTFFN---WPSS---VLVN-PEQLASAGFYYVGN---------SDDVKCFCCDGGLRCWESGDDPW-VQHAKWFP----RCEYL

IAP3a_NPV_625582            RLRTFAE---WPRG---LKQR-PEELAEAGFFYTGQ---------GDKTRCFCCDGGLKDWEPDDAPW-QQHARWYD----RCEYV

IAP1a_Dm_1160516            RLRTFEA---WPRN---LKQK-PHQLAEAGFFYTGV---------GDRVRCFSCGGGLMDWNDNDEPW-EQHALWLS----QCRFV

IAPXa_Hs_1184320            RLKSFQN---WPD----YAHLTPRELASAGLYYTGI---------GDQVQCFCCGGKLKNWEPCDRAW-SEHRRHFP----NCFFV

IAP1c_Hs_1586947            RLLTFQT---WP-----LTFLSPTDLAKAGFYYIGP---------GDRVACFACGGKLSNWEPKDNAM-SEHLRHFP----KCPFI

ZNF_IRV6_2738454            RLNSFQN---WPI----QLLPSKEQLSRAGFIYLNI---------GDQVQCFYCDLKLKEWKRSDNPF-EEHKKHTQDLKINCLFV

NAIPa_Hs_2135814            RLDSFKD---WPR----ESAVGVAALAKAGLFYTGI---------KDIVQCFSCGGCLEKWQEGDDPL-DDHTRCFP----NCPFL

NAIPb_Hs_2135814            RLASFRN---WPFY---VQGISPCVLSEAGFVFTGK---------QDTVQCFSCGGCLGNWEEGDDPW-KEHAKWFP----KCEFL

C50B8.2a_Ce_1469005         RFASFKG---FVYDKRINIACTSEKLARAGFYSTASPEF------PASAKCPFCMLEIN-FEQCDDPWEEEHQKFSA----SCDFI

C50B8.2b_Ce_1469005         RLATFQN---FIFDKKRNVKCTSKKLAKAGWFSIANKKD------KTSAKCPFCLVELD-FDESDDPW-EEHQKFSA----SCDFI

T27F2.3_Ce_2738001          RLMTFKN---FEYDRDPDAKCTSQAVAQAGFYCTG----------PQSGKCAFCNKELD-FDPEDDPW-YEHTKRDE----PCEFV

IAP1b_Dm_1160516            RLKTFTD---WP-----LDWLDKRQLAQTGMYFTHA---------GDKVKCFFCGVEIGCWEQEDQPV-PEHQRWSP----NCPLL

IAP3b_NPV_625582            RLGTYTN---WP-----VQFLEPSRMAASGFYYLGR---------GDEVRCAFCKVEITNWVRGDDPE-TDHKRWAP----QCPFV

SPAC2C6.16b_Sp_2370513      REQTFVDKV-WPYTNRPDYHCEPSVMAASGFVYNPTADA------KDAAHCLYCDINLHDWEPDDDPY-TEHKRRRA----DCVFF

SPAC2C6.16a_Sp_2370513      RLDTFQKKK-WP-----RAKPTPETLATVGFYYNPISESNSEER-LDNVTCYMCTKSFYDWEDDDDPL-KEHITHSP----SCPYI

NAIPc_Hs_2135814            RLKTFVT---YEP----YSSWIPQEMAAAGFYFTGV---------KSGIQCFCCSLILFGAGLTRLPI-EDHKRFHP----DCGFL

IAP1a_NPV_332411            RMDTFVNF--WPA----ALRDMITNIAEAGLFYTGR---------GDETVCFFCDCCVRDWHTNEDTW-QRHAAENP----QCYFV

IAP1b_NPV_332411            RHSSFEN---YP----IENTAFINSLIVNGFKYNQV---------DDHVVCEYCEAEIKNWSE-DECIEYAHVTLSP----YCAYV

IAPLa_ASFV_2497246          KYVGYSSIDARNQSFAIHGIKNYEKFSNAGFFYTS----------PTEITCYCCGMKFCNWLYEKHPL-QVHGFWSR----NCGFM

IAP2_NPV_559140             RKKSFTSFK-SSRRQFASQSVVVDMLARRGFYYFGK---------AGHLRCSGCHIVFK-YKSVDDAQ-RRHKQ-------NCKFL

YJ59a_Sc_1077898            QNEHPLG---IEKMVNAGLMRYDSSIEGLGDPSMDKTLM------NDTCYCIYCKQLLQGWSINDDPM-SRHYKVSQNG--NCYFF

YJ59b_Sc_1077898            KLK-------WS-----FKVIPYQAMAKLGFYFDPVIDPKTSKLKKDSVRCCYCHRQTYNVRDCRSKRKDVLETLSNIMRQHLTVT

consensus/90%               +b.sa.....h............p.hu..Ghh..s...........s...C..C...h..a...cps....H..........C.ah

Ig Domain Transcription factors and Ig domain proteins

CBF_Hs           GMGPVLAP-----VTP-VPVVESLQLNG-GGDVAMLELTGQNFTPNLRVWFGD-VEAETM---YRCGE------SMLCVVP-DISAFRE----GWRWVR

Su_Hl__Dm        GMGPVASP-----VTP-VPIVNSLNLNG-GGDVAMLELSGDNFTPHLQVWFGD-VEAETM---YRCTE------TLLCVVP-EISQFRG----EWLWAR

CBF_Hr           GMGPTSKP-----VTP-VPVVHSLQLNG-GGDVAMLEVNGENFSPQLKVWFGE-VEADTM---YRCEE------GLLCVVP-DISEFRE----GWTWVK

CBF2_Mm          SLACTREP-----VTP-VPLISTLELSG-GGDVATLELHGENFHAGLKVWFGD-VEAETM---YRSPR------SLVCVVP-DVAAFGS----DWRWLR

lag1_Ce          AMGQVANP-----ISP-CPVVGSLEVDGHGEASRVEL-HGRDFKPNLKVWFGA-TPVETT---FRSEE------SLHCSIP-PVSQVRN-EQTHWMFTN

SPT23_Sc         NSVPVAL-----NNKPSIQRVIPAQGSINGGIEVTLL--GSKFKQGLIIKFGENIALSSQC--WNES-------TMVTYLP-PSSKPG------PVLVT

YIV1_Sc          SMQDFSMKNNN-NNLPSINRVIPSQGPINGGIEVTLL--GCNFKDGLSVKFGSNLALSTQC--WSET-------TIVTYLP-PAAYAG------QVFVS

SPAC26H5.05      NMTPPDVS-----HAPLISRIIPNKGSIMGGYEVTIL--GANFFNGLVCLFGDNPAAVTFS--WSES-------TIIATCP-PATNAGTVPVTFQNYNS

OLF-1_Hs         GTPSYLEH-----ATPCIKAISPSEGWTTGGATVIII--GDNFFDGLQVIFGT--MLV-----WSELI---TPHAIRVQTP-PRHIP------GVVEVT

F42D1.1_Ce       DDSEYSESAELPSSVPVIKALFPSEGWIQGGTQVVLI--GENFFEGLQVAFGT--ASPN----WGESVQLISPHAIRVTTP-PKHSA------GPVDVT

MET_Hs           GHGTTQYSTFS-YVDPVITSISPKYGPMAGGTLLTLT--GNYLNSGNSRHISIGGKTCTLK-SVSNS-------ILECYTPAQTISTEFA---VKLKID

Sex_Hs           FRTQSEQVYS--FVTPTFDQVSPSRGPASGGTRLTIS--GSSLDAGSRVTVTVRDSECQFV--RRDAK------AIVCISP-LSTLGPS-----QAPIT

Plexin1_Mm       YRALSPKRFT--FVTPTFYRVSPSRGPLSGGTWIGIE--GSHLNAGSDVAVSIGGRPCSFS--WRNSR------EIRCLTP-PGHTPG------SAPIV

KBF3_Hs          PIHDSKSPG---ASNLKISRMDKTAGSVRGGDEVYLL-CDKVQKDDIEVRFYE-DDENG----WQAFG----DFSPTDVHKQYAIVFRT-PPYHKMKIE

KBF2_Hs          PID-SKSPG---ASNLKISRMDKTAGSVRGGDEVYLL-CDKVQKDDIEVRFYE-DDENG----WQAFG----DFSPTDVHKQYAIVFRT-PPYHKMKIE

KBF1_Hs          AIYDSKAPN---ASNLKIVRMDRTAGCVTGGEEIYLL-CDKVQKDDIQIRFYE-EEENGG-V-WEGFG----DFSPTDVHRQFAIVFKT-PKYKDINIT

DIF_Ds           PIYGK-------SSELTITRLCSCAATANGGDEIIML-CEKIAKDDIEVRFYE-TDKDGRET-WFANA----EFQPTDVFKQMAIAFKT-PRYRNTEIT

Dor_Ds           PIFDKKA-----MSDLVICRLCSCSATVFGNTQIILL-CEKVAKEDISVRFFE-E-KNGQSV-WEAFG----DFQHTDVHKQTAITFKT-PRYHTLDIT

NFATX_Mm         SQRSAQ-------ELPHIEKYSINSCSVNGGHEMIVT--GSNFLPESKIIFLE-KGQDGGPH-WEVEG------KIIREKCQGAHIVLEVPPYHNPAVT

NFAT1            SQRSAH-------ELPMVERQDTDSCLVYGGQQMILT--GQNFTSESKVVFTEK-TTDGQ-QIWEMEA------TVDKDKSQPNMLFVEIPEYRNKHIR
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