
Figure S1. Multiple sequence alignments. (A) CRISPR repeats; (B) concatenated Cas protein sequences; 

(C) Cas1 sequences. Lin, Listeria innocua Clip11262 (AL592022); Mbo, Mycobacterium bovis BCG 

Pasteur 1173P2 (AM408590); Mtu, Mycobacterium tuberculosis F11 (CP000717); Sag, Streptococcus 

agalactiae A909 (CP000114); Sep, Staphylococcus epidermidis RP62A (CP000029); Smu, Streptococcus 

mutans UA159 (AE014133); Spy, Streptococcus pyogenes MGAS5005 (CP000017); Ssa, Streptococcus 

sanguinis SK36 (CP000387); Streptococcus suis 89/1591 (AAFA00000000); Sth, Streptococcus 

thermophilus LMD-9 (CP000419). CR1, CRISPR1; CR2, CRISPR2; CR3, CRISPR3; CRa, CRb, two 

CRISPR loci in S. pyogenes.  

 
 
A 
 
Sth_CR1                   -GTTTTTGTACTCTCAAGATTTAAGTAACTGTACAAC 
Ssu                       -GTTTTTGTACTCTCAAGATTTAAGTAACAGTAAAAC 
Sth_CR3                   -GTTTTAGAGCTGTGTTGTTTCGAATGGTTCCAAAAC 
Smu                       -GTTTTAGAGCTGTGTTGTTTCGAATGGTTCCAAAAC 
Sag                       -GTTTTAGAGCTGTGCTGTTTCGAATGGTTCCAAAAC 
Spy_CRa                   -GTTTTAGAGCTATGCTGTTTTGAATGGTCCCAAAAC 
Lin                       -GTTTTAGAGCTATGTTATTTTGAATGCTAACAAAAC 
Spy_CRb                   ----GTCTCACCCTTCATGGGTGAGTGGATTGAAAT- 
Sth_CR2                   -GATATAAACCTAATTACCTCGAGAGGGGACGGAAAC 
Ssa                       GTAAGAAACCCCAGTCACCTCGAGAGGGTACGGAAAC 
Mtu                       GTCGTCAGACCCAAA-ACCCCGAGAGGGGACGGAAAC 
Mbo                       GTCGTCAGACCCAAA-ACCCCGAGAGGGGACGGAAAC 
Sep                       -GATCGATACCCACCCCGAAGAAAAGGGGACGAGAAC 
                                    *                       *   
 
B 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       MSDLYSQRSNYYLSLSEQRIIIKNDNKEIVKEVSISLVDNVLLFGNAQLT 
Ssa                           MADLYIQNSSYSLSISDRKLMIKNQERTMLKAISLGLIDNILIFGNSQLS 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           -------------------------------------------------- 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       TQLIKALSKNKVNVYYFSNVGQFISSIETHRQDEFQKQELQAKAYFEEDF 
Ssa                           TQLLKSLSRHGIPVFYFSSKGEFLFSMDSFKEADYEKQREQAQASFDKSF 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           -------------------------------------------------- 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 



Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       RLEVARSIATTKVRHQIALLREFDTDGLLDTSDYSRFEDSVNDIQKAYSI 
Ssa                           CLKMSKRIASAKIMNQLNLLKAYDEQGLFDEEDFKRFKSACESLESAKSI 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           -------------------------------------------------- 
Spy_CRb                       -----------------------MILAHYDCKKDKKQSLDEHLWHVACSS 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       TEIMGYEGRLAKSYFYYLNLLVPDDFHFNGRSRRTAEDCFNSALNFGYSI 
Ssa                           SEIMGIEGRIAKSYFYYLNLLVEEDFQFYSRNRSPSLDRFNALLNFGYSI 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           -----MKDVIYVENHYFVTAKENSIKFRNVIDKSEKFYLFEEIEAIIFDH 
Spy_CRb                       RQEASIIGQGDVLFLIGLYHDLGKADRTFQDKLLNNPNRHVDHSYAGAKY 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       LYSCLMGLIKKNGLSLGFGVIHKHHQHHATLASDLMEEWRPIIVDNTLME 
Ssa                           LYSCFIGLIRKNGLSAGFGVTHQPHTHHAVLASDLMEEWRPVIVDDTVMS 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           YKSYFSHKLVIKCIENDIAIIFCDKKHSP--------------------- 
Spy_CRb                       LCSIIGPHLKNRGVDKNERMTFN--------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       LIRNG-------KLLLS--HFENKDQDFILTDEGREIFAWALRSRILEVH 
Ssa                           LIKHGDIRGGAFMVILGGEHFEKMGDEMHLTSEGIEVFSRAMRERILEIH 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 
Sep                           ------------------------------VTQLISSYGMVNRLKRIQSQ 
Spy_CRb                       --------------------------EMVGYVISAHHGMYDLCYYFDDAE 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       RYIELDKKRYSFLYTADRQIKSLIRAFRELDPSLYETSYTGGHMGLYFNL 
Ssa                           HYVELDKNRYTFLYMADQQVKSLIRCFKSRNADDYISSYTGEVKMTFYNL 
Mtu                           -------------------------------------------------- 
Mbo                           -------------------------------------------------- 



Sep                           FQLSGRTKDRIWKKIVINKIFNQTRCLENNLHNENVKLMLG-----FAKE 
Spy_CRb                       YYGFNKFKNRINRDLDGYHYHEDIKGYALKLEKKLCDYGYKDLRELIDKA 
                                                                                 
 
Sth_CR1                       ------------------------------MSD-LVLGLDIGIGSVGVGI 
Ssu                           ------------------------------MSNGKILGLDIGIASVGVGV 
Smu                           ------------------------------MKKPYSIGLDIGTNSVGWAV 
Sag                           ------------------------------MNKPYSIGLDIGTNSVGWSI 
Spy_CRa                       ------------------------------MDKKYSIGLDIGTNSVGWAV 
Sth_CR3                       ------------------------------MTKPYSIGLDIGTNSVGWAV 
Lin                           ------------------------------MKKPYTIGLDIGTNSVGWAV 
Sth_CR2                       SEEEREFAKQKTMFCLIIYDIRSNKRRLKLSKLLEGYGVRVQKSCFEVNL 
Ssa                           DSVSKEFARKKTKFCLVIYDIVSNKRRLKLAKLLEGYGTRVQRSCFEVDI 
Mtu                           --------------------LAARRGGIRRTDLLRRSGQPRGRHRASAAE 
Mbo                           --------------------LAARRGGIRRTDLLRRSGQPRGRHRASAAE 
Sep                           VSSGDKSNKEAHATRIYFKDLFGKQFKRGRYNDVINSGLNYGYSILRSFI 
Spy_CRb                       FDNYQQAMSSLNWQDKSEWDYYQSCMVRLYLSLLKNADILDTVNAYGLKI 
                                                                   .             
 
Sth_CR1                       LN---------------KVTGE---------------------------- 
Ssu                           ID---------------AQTGE---------------------------- 
Smu                           VTDDYKVPAKKMKVLGNTDKSH---------------------------- 
Sag                           ITDDYKVPAKKMRVLGNTDKEY---------------------------- 
Spy_CRa                       ITDDYKVPSKKFKVLGNTDRHS---------------------------- 
Sth_CR3                       TTDNYKVPSKKMKVLGNTSKKY---------------------------- 
Lin                           LTDQYDLVKRKMKIAGDSEKKQ---------------------------- 
Sth_CR2                       SRNDYQSLLKDIEGFYKADEEDSIIVYVTTKEEVTSFSPYHSAEKLDDIL 
Ssa                           EKLNFELLIKDIRDFYQADEGDNIIVYVGHK------------------- 
Mtu                           SGLTWISPTLILVGFSHRGDRRMTEHLSRLT------------------- 
Mbo                           SGLTWISPTLILVGFSHRGDRRMTEHLSRLT------------------- 
Sep                           NKELAIHGFEMSLGIKHQSKEN---------------------------- 
Spy_CRb                       SPMDKTERSFLKHSYLAAIEQKYASFGQP--------------------- 
                                                                                 
 
Sth_CR1                       --IIHKNSRIFPAAQAENNLVRRTNRQGRRLARRKKHRRVRLNRLFEESG 
Ssu                           --IIHASSRIFPSANAANNAERRTFRGSRRLIRRKKHRIKRLDDLFN--D 
Smu                           --IEKNLLGALLFDSGNTAEDRRLKRTARRRYTRRRNRILYLQEIFSEEM 
Sag                           --IKKNLIGALLFDGGNTAADRRLKRTARRRYTRRRNRILYLQEIFAEEM 
Spy_CRa                       --IKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEM 
Sth_CR3                       --IKKNLLGVLLFDSGITAEGRRLKRTARRRYTRRRNRILYLQEIFSTEM 
Lin                           --IKKNFWGVRLFDEGQTAADRRMARTARRRIERRRNRISYLQGIFAEEM 
Sth_CR2                       FFMKKLVFTFKRIDHPAQDLAVKFHGFLMEQLDSDYVDYLHQQQTNPYAT 
Ssa                           --VKKIRLHLSKVSLKDDDLVCKLQGFLMEKLSDDFASFLHQQETNPYSM 
Mtu                           ---LTLEVDAPLERARVATLGPHLHGVLMESIPADYVQTLHTVPVNPYSQ 
Mbo                           ---LTLEVDAPLERARVATLGPHLHGVLMESIPADYVQTLHTVPVNPYSQ 
Sep                           ----PFNLADDIIEVFRPFVDNIVYEIVFKKNIDTFDINEKKLLLNVLYE 
Spy_CRb                       --NNQLNTIRTEIAERVKERGKRDSKGIYRLDLPTGAGKTNLSMRYAFHQ 
                                                           .                     
 
Sth_CR1                       LITDFTKISINLNPYQLRVKGLTDELSNEELFIALKNMVKHRGISYLDDA 
Ssu                           FHINLDGEMSTDNPYVLRVKGLSQKLTVEELYISIKNIMKRRGISYLDDA 
Smu                           GKVDDSFFHRLEDSFLVTEDKRGERHPIFGNLEEEVKYHENFPTIYHLRQ 
Sag                           SKVDDSFFHRLEDSFLVEEDKRGSKYPIFATLQEEKDYHEKFSTIYHLRK 
Spy_CRa                       AKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRK 
Sth_CR3                       ATLDDAFFQRLDDSFLVPDDKRDSKYPIFGNLVEEKAYHDEFPTIYHLRK 
Lin                           SKTDANFFCRLSDSFYVDNEKRNSRHPFFATIEEEVEYHKNYPTIYHLRE 
Sth_CR2                       KVIQ-GKENTQWVVHLLTDDIEDKVFMTL--LQIKEVSLN-DLPKLSVEK 
Ssa                           NLRS-EREESIWTVNLLSEEAEQQILPQL--LSLEMIKLETYSEEILVKN 
Mtu                           YALARSTTSLEWKISTLTNEARQQIVGPINDAAFAGFRLRASGIATQVTS 
Mbo                           YALARSTTSLEWKISTLTNEARQQIVGPINDAAFAGFRLRASGIATQVTS 
Sep                           RCIIDKKVVRLLDSVKIVIQSLIRCYEENTPTYLLLPKMIEVGNMYLLVS 
Spy_CRb                       LVHHDKSRFFYITPFLSVLEQNASEIRKVTGDLGVLEHHSNVVKQANEDD 
                                                 .                               
 
Sth_CR1                       SDDGNSSVGDYAQIVKENSK----QLETKTPGQIQLERYQT--------Y 
Ssu                           ESDNEAGRSDYAKAIERNRQ----LLTSKTPGEIQLERLEK--------Y 
Smu                           YLADNPEKVDLRLVYLALAH----IIKFRGHFLIEG-KFDTRNNDVQRLF 
Sag                           ELADKKEKADLRLIYIALAH----IIKFRGHFLIEDDSFDVRNTDISKQY 
Spy_CRa                       KLVDSTDKADLRLIYLALAH----MIKFRGHFLIEG-DLNPDNSDVDKLF 
Sth_CR3                       YLADSTKKADLRLVYLALAH----MIKYRGHFLIEG-EFNSKNNDIQKNF 
Lin                           ELVNSSEKADLRLVYLALAH----IIKYRGNFLIEG-ALDTQNTSVDGIY 



Sth_CR2                       VEIQELGTDKLLEIFNSEENQTYFSIIFETPTGFKSQGSYVIFPSMRLIF 
Ssa                           IEIQSLSSQSLLEVFQGDEASHLISLNFYTPTTFKRQGQFVLFPDTRLIF 
Mtu                           RSLEQNPLSQFARIFYARPETRKFRVEFLTPTAFKQSGEYVFWPDPRLVF 
Mbo                           RSLEQNPLSQFARIFYARPETRKFRVEFLTPTAFKQSGEYVFWPDPRLVF 
Sep                           FDLPRDTKLERRIASKYRLR------LIELGFSMKQFSLYERYVSNVQKK 
Spy_CRb                       DDKDSLLSAYLSDSWDSQVVLT--SMVQFFQTLFKTKSANLRRFSSLINS 
                                                               ::                
 
Sth_CR1                       GQLRGDFTVE-KDGKK----------HRLINVFPTSAYRSEALRILQTQQ 
Ssu                           GQLRGNFTIIDEEGQS----------QQIINVFSTSDYVKEVEKILDCQK 
Smu                           QEFLAVYDNTFENSS--------LQEQNVQVEEILTDKISKSAKKDRVLK 
Sag                           QDFLEIFNTTFENND--------LLSQNVDVEAILTDKISKSAKKDRILA 
Spy_CRa                       IQLVQTYNQLFEENP--------INASGVDAKAILSARLSKSRRLENLIA 
Sth_CR3                       QDFLDTYNAIFESDL--------SLENSKQLEEIVKDKISKLEKKDRILK 
Lin                           KQFIQTYNQVFASGIEDGS--LKKLEDNKDVAKILVEKVTRKEKLERILK 
Sth_CR2                       QSLMQKYGRLVENQPEIEEDTLDYLSEHSTITNYRLETSYFRVHRQRIPA 
Ssa                           QSLMQKYSRLVEGKAEIEEETLEFLAEHSQISSYRLKSHYFPIHGRKYPA 
Mtu                           QSLAQKYGAIVDGE-EPDPGLIAEFGQSVRLSAFRVASAPFAVGAARVPG 
Mbo                           QSLAQKYGAIVDGE-EPDPGLIAEFGQSVRLSAFRVASAPFAVGAARVPG 
Sep                           DKILEILKQEIPDTGSITLYILPDEVNSNQITILGKEVKLAVNKEPKLIF 
Spy_CRb                       VVILDEVQSLPIEVTTLFNLTMNFLNKVMDTTIVLCTATQPAYDSSEIDH 
                                :                                                
 
Sth_CR1                       EFNPQITDEFINRYLEILTGKRKYYHGPGNEKSRTDY------------- 
Ssu                           MYHKFISDEFCDKLIELLREKRKYYVGPGNEKSRTDY------------- 
Smu                           LFPNEKSNGRFAEFLKLIVGNQADFKKHFELEEKAPL------------- 
Sag                           QYPNQKSTGIFAEFLKLIVGNQADFKKYFNLEDKTPL------------- 
Spy_CRa                       QLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKL------------- 
Sth_CR3                       LFPGEKNSGIFSEFLKLIVGNQADFRKCFNLDEKASL------------- 
Lin                           LYPGEKSAGMFAQFISLIVGSKGNFQKPFDLIEKSDI------------- 
Sth_CR2                       FRGKLTFKVQGAKTLKAYVKMLLTFGEYSGLGMKTSLGMGGIKLE----- 
Ssa                           FEGRVTIRIQGASTLKAYAQMLLRFGEYSGVGAKCSLGMGGMRIE----- 
Mtu                           FTGSATFTVRGVDTFASYIAALLWFGEFSGCGIKASMGMGAIRVQPLAPR 
Mbo                           FTGSATFTVRGVDTFASYIAALLWFGEFSGCGIKASMGMGAIRVQPLAPR 
Sep                           IMNKKNILMYGSLLHDIGKIIYRSGDHTFSRGTHSKLGHQFLS------- 
Spy_CRb                       RICYGGNLGELAEIVELTIEEKQIFSRTELRKFDDSD------------- 
                                                                                 
 
Sth_CR1                       --GRYR-TSGETLDNIFGILIGKC-------------------------- 
Ssu                           --GIYR-TDGTTLENLFGILIGKC-------------------------- 
Smu                           --QFSKDTYEEELEVLLAQIG----------------------------- 
Sag                           --QFAKDSYDEDLENLLGQIG----------------------------- 
Spy_CRa                       --QLSKDTYDDDLDNLLAQIG----------------------------- 
Sth_CR3                       --HFSKESYDEDLETLLGYIG----------------------------- 
Lin                           --ECAKDSYEEDLESLLALIG----------------------------- 
Sth_CR2                       ---ERKDLKKEKIDLFYGALLHDIGKVIQ-RATGERKKHALVGADWFDEI 
Ssa                           ---ERKTLKKEKLDLIYQALFYNLGRVVS-RSDGQ-SDDIDLGKAWLKKQ 
Mtu                           EKCVPKPMNPQLIEAIIGCLLHDIGKPVQRAALGYPGRHSAIGRAFMKKV 
Mbo                           EKCVPKPMNPQLIEAIIGCLLHDIGKPVQRAALGYPGRHSAIGRAFMKKV 
Sep                           --QFSEFKDNEVLDNVAYHHYKELAKAN---------------------- 
Spy_CRb                       ----QKVHLTDVINLILGEENSVLAIFN---------------------- 
                                   .      :: .                                   
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       ADNQ--------------------------VISDQIRYHMANYQSNKLGN 
Ssa                           LP-----------------------------------------QLDFGGN 
Mtu                           WLRDSRNPSQFTDEVDEADIGVSDRRILDAISYHHSSALRTAAENGRLAA 
Mbo                           WLRDSRNPSQFTDEVDEADIGVSDRRILDAISYHHSSALRTAAENGRLAA 
Sep                           -----------------------------------------------LDN 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       ------TFYPDEFRAAKASYTAQEFN-LLNDLNNL--TVPTETKKLSKEQ 
Ssu                           ------TFYPDQYRSSRASYTAQEFN-FLNDLNNL--TVPTETKKLSQEQ 
Smu                           ------DNYAELFLSAKKLYDSILLSGILTVTDVG--TKAPLSASMIQRY 



Sag                           ------DEFADLFSAAKKLYDSVLLSGILTVIDLS--TKAPLSASMIQRY 
Spy_CRa                       ------DQYADLFLAAKNLSDAILLSDILRVNTEI--TKAPLSASMIKRY 
Sth_CR3                       ------DDYSDVFLKAKKLYDAILLSGFLTVTDNE--TEAPLSSAMIKRY 
Lin                           ------DEYAELFVAAKNAYSAVVLSSIITVAETE--TNAKLSASMIERF 
Sth_CR2                       DHLAYITYIADNIASGVDRRQSNEESDEDASAKIW--DTYTNQADIFNIF 
Ssa                           CRAEKIIALANNIASGS--LDENEVSKE---------QLFKPLADIFNAF 
Mtu                           DAPAYIAYIADNIAAGTDRRKAD--SDDGHGASTW--DPDTPLYSMFNRF 
Mbo                           DAPAYIAYIADNIAAGTDRRKAD--SDDGHGASTW--DPDTPLYSMFNRF 
Sep                           DNTAYITYIADNIASGIDRRDIIEEGDEEYEKQLFNFDKYTPLYSVFNIV 
Spy_CRb                       --TKKTVHNCYTMLKDMTDRPVYQLSTNMCAQHRLD-LIAKIKTELQNNI 
                                                       .                   : :   
 
Sth_CR1                       KNQIINYVKNEKAMG------------PAKLFKYIAKLLSCDVADIKG-Y 
Ssu                           KEFLVNYAKETSVLG------------AGKILQQIAKLADCKVEDIRG-Y 
Smu                           NEHQMDLAQLKQFIR------------QKLSDKYNEVFSDVSKDGYAG-Y 
Sag                           DEHREDLKQLKQFVK------------ASLPEKYQEIFADSSKDGYAG-Y 
Spy_CRa                       DEHHQDLTLLKALVR------------QQLPEKYKEIFFDQSKNGYAG-Y 
Sth_CR3                       NEHKEDLALLKEYIR------------NISLKTYNEVFKDDTKNGYAG-Y 
Lin                           DTHEEDLGELKAFIK------------LHLPKHYEEIFSNTEKHGYAG-Y 
Sth_CR2                       GAQTDKRYFKPTVLNLKSKPNFASATYEPFSKGDYAAIATRIKNELAE-F 
Ssa                           KKKEESRYQKFEVLTDEIELNIAGHEAVDISQDCYEELLNVLNEKLQQ-L 
Mtu                           GSGTANLAFAPEMLDDRKPINIPSPRRIEFDKDRYAAIVNKLKAILVD-L 
Mbo                           GSGTANLAFAPEMLDDRKPINIPSPRRIEFDKDRYAAIVNKLKAILVD-L 
Sep                           NSEKLKQTNGKFKFSNESNIEYPKTENIQYSSGNYTTLMKDMSHDLEHKL 
Spy_CRb                       PIICISTQLIEAGVDVDFHRVIRSYSGIDSIVQAAGRCNREGKRDKGQVT 
                                   .       .                                     
 
Sth_CR1                       RIDKSGKAEIHTFEAYRKMK-TLETLDIEQMDRETLDKLAYVLTLNTERE 
Ssu                           RLDNKDKPELHTFETYRAMKGLVPLVDIGVLSREQLDILADILTLNTDFE 
Smu                           IDGKTNQEAFYKYLKGLLNKIEGSGYFLDKIERE------DFLRKQRTFD 
Sag                           IEGKTNQEAFYKYLSKLLTKQEDSENFLEKIKNE------DFLRKQRTFD 
Spy_CRa                       IDGGASQEEFYKFIKPILEKMDGTEELLVKLNRE------DLLRKQRTFD 
Sth_CR3                       IDGKTNQEDFYVYLKKLLAEFEGADYFLEKIDRE------DFLRKQRTFD 
Lin                           IDGKTKQADFYKYMKMTLENIEGADYFIAKIEKE------NFLRKQRTFD 
Sth_CR2                       EFNQAQIDSLLNLFEATLSFVPSSTNTKEIADIS----LSEHSRLTAAFA 
Ssa                           SLEEESLPSFFNLWRTLFSKVPLLPGDKELGDLS----LAEHSRLTVAFA 
Mtu                           ERSDTYLASLLNVLEATLSFVPSSTDASEVVDVS----LFDHLKLTGALG 
Mbo                           ERSDTYLASLLNVLEATLSFVPSSTDASEVVDVS----LFDHLKLTGALG 
Sep                           SIKEGTFPSLLQWTESLWQYVPSSTNKNQLIDIS----LYDHSRITCAIA 
Spy_CRb                       LVNLTNEEENISRLTEIKTKKEATESILHKIGSP-----IDISTLNRDFF 
                                                                                 
 
Sth_CR1                       GIQEALEHEFADGSFSQKQVDELV---QFRKANSSIFGKGWHNFSVKLMM 
Ssu                           GIREALKKQLPN-VFDEKQVKGLA---SFRKSKSQLFAKGWHNLSQKIML 
Smu                           NGSIPHQIHLQEMRAIIRRQAEFY---PFLADNQDRIEK-----LLTFRI 
Sag                           NGSIPHQVHLTELKAIIRRQSEYY---PFLKENQDRIEK-----ILTFRI 
Spy_CRa                       NGSIPHQIHLGELHAILRRQEDFY---PFLKDNREKIEK-----ILTFRI 
Sth_CR3                       NGSIPYQIHLQEMRAILDKQAKFY---PFLAKNKERIEK-----ILTFRI 
Lin                           NGAIPHQLHLEELEAILHQQAKYY---PFLKENYDKIKS-----LVTFRI 
Sth_CR2                       LAIYDYLEDKGRHNYKEDLFTKAS---AFYEEEAFLLAS-----FDLSGI 
Ssa                           TAIFDYLENQG----QDSLLDDES---KFYRESAFLLAS-----FDLSGI 
Mtu                           ACIWHYLQATGQSDFKSALFDKQD---TFYNEKAFLLTT-----FDVSGI 
Mbo                           ACIWHYLQATGQSDFKSALFDKQD---TFYNEKAFLLTT-----FDVSGI 
Sep                           SCIFDYLNENNIHNYKDELFSKYENTKSFYQKEAFLLLS-----MDMSGI 
Spy_CRb                       EYYYANNQGLMDYPLEDNLSIYDYLSLNIYQTANKKFKGKLKQAFKTAGA 
                                                          :       :              
 
Sth_CR1                       EL---------IPELYETSEEQMTILTRLGKQKTTSSSNKTKYIDEKLLT 
Ssu                           EV---------IPELYATSDEQMTILTRLGKFEKSSVAEYPSSINVDEIT 
Smu                           PY---------YVGPLARGKSDFAWLSRKSA-DKITPWNFDEIVDKESSA 
Sag                           PY---------YIGPLAREKSDFAWMTRKTD-DSIRPWNFEDLVDKEKSA 
Spy_CRa                       PY---------YVGPLARGNSRFAWMTRKSE-ETITPWNFEEVVDKGASA 
Sth_CR3                       PY---------YVGPLARGNSDFAWSIRKRN-EKITPWNFEDVIDKESSA 
Lin                           PY---------FVGPLANGQSEFAWLTRKAD-GEIRPWNIEEKVDFGKSA 
Sth_CR2                       QD---------FIYNIATSGAAKQLKARSLYLDFMSEYIADSLLDKLGLN 
Ssa                           QD---------FIYNIASKGAAKQLKARSLYLEFMSENIVDSLLEKLALS 
Mtu                           QD---------FIYTIHSSGAAKMLRARSFYLEMLTEHLIDELLARVGLS 
Mbo                           QD---------FIYTIHSSGAAKMLRARSFYLEMLTEHLIDELLARVGLS 
Sep                           QD---------FIYNISGSKALKSLRSRSFYLELMLEVIVDQLLERLELA 
Spy_CRb                       KMNLINNDMIGILVPYGEAEKKLAYLEELGVSHFLSAKDYQTIKSLLKEL 
                                                         .                       



 
Sth_CR1                       EEIYNPVVAKSVRQAIKIVNAAIKEYGDFDNIVIEMARETNEDDEKKAIQ 
Ssu                           DEIYNPVVAKSIRQTIKIINASIKKWGEFDQIVIEMPRDRNEDEEKKRIA 
Smu                           EAFINRMTNYDLYLPNQKVLPKHSLLYEKFTVYNELTKVKYKTE-QGKTA 
Sag                           EAFIHRMTNNDFYLPEEKVLPKHSLIYEKFTVYNELTKVRYKNE-QGETY 
Spy_CRa                       QSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPA 
Sth_CR3                       EAFINRMTSFDLYLPEEKVLPKHSLLYETFNVYNELTKVRFIAESMRDYQ 
Lin                           VDFIEKMTNKDTYLPKENVLPKHSLCYQKYLVYNELTKVRYIND-QGKTS 
Sth_CR2                       RANLLYVSGGHAYFVLANTEKTVETLVQFEKDFNQFLLANFQTRLYVAFG 
Ssa                           RANVLYVGGGHAYFVLPNTEVTVAVLEQFEMEFNSFLLKHFQTGLYVAFG 
Mtu                           RANLNYSGGGHAYLLLPNTESARKSVEQFEREANDWLLENFATRLFIATG 
Mbo                           RANLNYSGGGHAYLLLPNTESARKSVEQFEREANDWLLENFATRLFIATG 
Sep                           RANLLYTGGGHAYLLVSNTDKVKKKITQFNNELKKWFMSEFTTDLSLSMA 
Spy_CRb                       QPFTVNVRENDPLFETTKSYLNGQILVLTSEYYDTERGVKYDSASFYFLY 
                                                                                 
 
Sth_CR1                       KIQKANKDEKDAA------------MLKAANQYNGKAELPHSVFHGHKQL 
Ssu                           DGQKANAKEKADS------------ILRAAELYCAGKVLPDYVYNGHNQL 
Smu                           FFDANMKQEIFDG------------VFKVYRKVTKDKLMDFLEKEFDEFR 
Sag                           FFDSNIKQEIFDG------------VFKEHRKVSKKKLLDFLAKEYEEFR 
Spy_CRa                       FLSGEQKKAIVDL------------LFKTNRKVTVKQLKEDYFKKIECFD 
Sth_CR3                       FLDSKQKKDIVRL------------YFKDKRKVTDKDIIEYLHAIYG-YD 
Lin                           YFSGQEKEQIFND------------LFKQKRKVK-KKDLELFLRNMSHVE 
Sth_CR2                       WGSFAAKDIMSELNSSES--------YRQVYQKASRMISEKKSQGMIIKP 
Ssa                           WAPFAAEQIMKYRYGSVASYL---QHYREIYQETSRMISEKKISRYDATT 
Mtu                           SVPLAANDLMRRPNESASQASNRALRYSGLYRELSEQLSAKKLARYSADQ 
Mbo                           SVPLAANDLMRRPNESASQASNRALRYSGLYRELSEQLSAKKLARYSADQ 
Sep                           FEKCSGDDLMNTSG-----------NYRTIWRNVSSKLSDIKAHKYSAED 
Spy_CRb                       RSRDFYVRVSGQRALFTNPATKGGSERSSYSVPTRQALNGIVDAIYYKPT 
                                                                                 
 
Sth_CR1                       ATKIR-------LWHQQGERCLYTGKTISIHD------------------ 
Ssu                           ATKIR-------LWYQQGERCIYTGQPISIHD------------------ 
Smu                           IVDLTGLDKENKVFNASYGTYHDLCKIL-DKD------------------ 
Sag                           IVDVIGLDKENKAFNASLGTYHDLEKIL-DKD------------------ 
Spy_CRa                       SVEISGVEDR---FNASLGTYHDLLKIIKDKD------------------ 
Sth_CR3                       GIELKGIEKQ---FNSSLSTYHDLLNIINDKE------------------ 
Lin                           SPTIEGLEDS---FNSSYSTYHDLLKVGIKQE------------------ 
Sth_CR2                       LCCM-LLNRGGKSSERECEICHSVENLVSYHD-----QKVCDICRGLYQF 
Ssa                           LR---ELNKGGKQSERECEICHAVGDIKELRIGGEDVQNLCPICRELRGF 
Mtu                           LRELNSRDHDGQKGDRECSVCHTVNRTVSADD-----EPKCSLCQALTAA 
Mbo                           LRELNSRDHDGQKGDRECSVCHTVNRTVSADD-----EPKCSLCQALTAA 
Sep                           ILKLNHFHSYG---DRECKECLRSDIDINDDG-------LCSICEGIINI 
Spy_CRb                       FTNIVTEVKVINQIQTELQGVRALLHDYSADLS----------------- 
                                              .                                  
 
Sth_CR1                       --------------------LINNSNQFEVDHILPLSITFDD-------- 
Ssu                           --------------------LIHNQNQYEIDHILPLSLTFDD-------- 
Smu                           --------------------FLDNSKNEKILEDIVLTLTLFE-------- 
Sag                           --------------------FLDNPDNESILEDIVQTLTLFE-------- 
Spy_CRa                       --------------------FLDNEENEDILEDIVLTLTLFE-------- 
Sth_CR3                       --------------------FLDDSSNEAIIEEIIHTLTIFE-------- 
Lin                           --------------------ILDNPVNTEMLENIVKILTVFE-------- 
Sth_CR2                       SKEIAHD------------HFIIIE-NEGLPIGPNACLKGVA----FEKL 
Ssa                           AAKIHTFNDTENPEREDYYYFQIVEGEEGLPIGPGAVLLAVD----GDDI 
Mtu                           SSQIQSESRR--------FLLISDGATKGLPLPFGATLTFCSRADADKAL 
Mbo                           SSQIQSESRR--------FLLISDGATKGLPLPFGATLTFCSRADADKAL 
Sep                           SNDLRDKS------------FFVLSETGKLKMPFNKFISVIDYEEAEMLV 
Spy_CRb                       ------------------YVSYLSDVVYLIKFHFVWNEDRKDLNSDRLPA 
                                                           :                     
 
Sth_CR1                       SLANKVLVYATANQEKGQRTPYQALDSMDDAWSFRELKAFVRESKT---- 
Ssu                           SLSNKVLVLATANQEKAQRTPYNYLKSATSAWSYREFKDYVTKRKG---- 
Smu                           DREMIRKRLENYSDLLTKEQVKKLERRHYTGWGRLSAELIHGIRNK---- 
Sag                           DREMIKKRLENYKDLFTESQLKKLYRRHYTGWGRLSAKLINGIRDK---- 
Spy_CRa                       DREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDK---- 
Sth_CR3                       DREMIKQRLSKFENIFDKSVLKKLSRRHYTGWGKLSAKLINGIRDE---- 
Lin                           DKRMIKEQLQQFSDVLDGVVLKKLERRHYTGWGRLSAKLLMGIRDK---- 
Sth_CR2                       SQEAFSRVYVKNDYKAGTVKATHVFVGDYQCDEIYNYAALSKNENG---- 
Ssa                           PTSG--RLYVKNKFST-NNAAIHVYIGDRQAANIEDYAGLSQKEIEGNEG 
Mtu                           QQPQTRRRYAKNKFFAGECLGTGLWVGDYVAQMEFGDYVKR--------- 



Mbo                           QQPQTRRRYAKNKFFAGECLGTGLWVGDYVAQMEFGDYVKR--------- 
Sep                           QNNNQVRIYSKNKPYIGIGISTNLWMCDYDYASQNQDMREKGIGSYVD-- 
Spy_CRb                       KHEAIMERSIRKGGRRDVFLGTRECLGLVDDISQEEYETTVSYYNGVNID 
                                                                                 
 
Sth_CR1                       --LSNKKKEYLLTEEDISKFDVRKKFIERNLVDTRYASRVVLNALQEHFR 
Ssu                           --IGKKKCEYLTFEEDINGFEVRSKFIQRNLVDTRYASKVILNALQDYFK 
Smu                           --ESRKTILDYLIDDGNSNRNFMQLINDDALSFKEEIAKAQVIGETD--N 
Sag                           --ESQKTILDYLIDDGRSNRNFMQLINDDGLSFKSIISKAQAGSHSD--N 
Spy_CRa                       --QSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGD--S 
Sth_CR3                       --KSGNTILDYLIDDGISNRNFMQLIHDDALSFKKKIQKAQIIGDEDKGN 
Lin                           --QSHLTILDYLMNDDGLNRNLMQLINDSNLSFKSIIEKEQVTTADK--D 
Sth_CR2                       --LGIKRLAVVRLDVDDLGAAFMAGFSQQGNGQYSTLSRSATFSRSMSLF 
Ssa                           ETRGIKRLAVLRLDVDNLGAAFMAGFSEQAAGSYNTLARSAVFSQQMSLF 
Mtu                           -ASGIARLGVLRLDVDNLGQAFTHGFMEQGNGKFNTISRTAAFSRMLSLF 
Mbo                           -ASGIARLGVLRLDVDNLGQAFTHGFMEQGNGKFNTISRTAAFSRMLSLF 
Sep                           REEGVKRLGVVRADIDNLGATFISGIPEK----YNSISRTATLSRQLSLF 
Spy_CRb                       LGIMFHSFAYPKDKKTPLKSYFTKTVMKNGVITFKAQSECDIVNTLSSYA 
                                           .       .   . .          .            
 
Sth_CR1                       AHKIDTKVSV--------------VRGQFTSQLRRHWGIEKTRDTYHHHA 
Ssu                           ISGIQTKVSV--------------VRGQFTSQLRHKWGIEKTRETYHHHA 
Smu                           LNQVVSDIAG--------------SPAIKKGILQSLKIVDELVKIMG-HQ 
Sag                           LKEVVGELAG--------------SPAIKKGILQSLKIVDELVKVMG-YE 
Spy_CRa                       LHEHIANLAG--------------SPAIKKGILQTVKVVDELVKVMGRHK 
Sth_CR3                       IKEVVKSLPG--------------SPAIKKGILQSIKIVDELVKVMGGRK 
Lin                           IQSIVADLAG--------------SPAIKKGILQSLKIVDELVSVMG-YP 
Sth_CR2                       FKVYINQFAS------------------DKKLSIIYAGGDDVFAIGSWQD 
Ssa                           FKFHINHFAE------------------GKNLTIIYAGGDDVFAIGSWQD 
Mtu                           FRQHINYVLARPKLRPITGD----DPARPREATIIYSGGDDVFVVGAWDD 
Mbo                           FRQHINYVLARPKLRPITGD----DPARPREATIIYSGGDDVFVVGAWDD 
Sep                           FKYELNHLLEN------------------YQITAIYSGGDDLFLIGAWDD 
Spy_CRb                       FKAPEEIKSVNDECMEYDAMEKGENMDFFTSLLKTYEKAELADLVDHQKR 
                                                                     :           
 
Sth_CR1                       VDALIIAASSQLNLWKKQKNTLVS-YSEDQLLDIETGE------LIS--- 
Ssu                           VDALIIAASSQLRLWKKQESPLVVDYQEGRQVDLETGE------ILELT- 
Smu                           PENIVVEMARENQFTNQGRRNSQQRLKGLTDSIKEFGS----QILKEHP- 
Sag                           PEQIVVEMARENQTTNQGRRNSRQRYKLLDDGVKNLASDLNGNILKEYP- 
Spy_CRa                       PENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGS----QILKEHP- 
Sth_CR3                       PESIVVEMARENQYTNQGKSNSQQRLKRLEKSLKELGS----KILKENIP 
Lin                           PQTIVVEMARENQTTGKGKNNSRPRYKSLEKAIKEFGS----QILKEHP- 
Sth_CR2                       IIAFTVELRENFIKWTNGKLTLSAGIGLFADKTPIRLMAHQTGELEEAAK 
Ssa                           VIDFAVDIRQKFIAFTNGKLTLSAGVGLYPDKTPIHLMALDAGQLEEAAK 
Mtu                           VIEFGIELRERFHEFTQGKLTVSAGIGMFPDKYPISVMAREVGDLEDAAK 
Mbo                           VIEFGIELRERFHEFTQGKLTVSAGIGMFPDKYPISVMAREVGDLEDAAK 
Sep                           IIEASIYINDKFKEFTLDKLTLSAGVGMFSGKYPVSKMAFETGRLEEAAK 
Spy_CRb                       NNEPVLLPIYHTSLKSNGKNIISVKLDKDGQFHKAEFMADKQMIIFPVTA 
                                   :    .       .                         :      
 
Sth_CR1                       -------DDEYKESVFKAPYQHFVDTLKSKEFEDSILFSYQVDSKFNRKI 
Ssu                           -------DEQYKELVYQPPYQGFVNTISSSAFDNEILFSYQVDSKVNRKI 
Smu                           --------VENSQLQNDRLFLYYLQNGRDMYTGEELDIDYLSQYDIDHII 
Sag                           --------TDNQALQNERLFLYYLQNGRDMYTGEALDIDNLSQYDIDHII 
Spy_CRa                       --------VENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIV 
Sth_CR3                       AKLS---KIDNNALQNDRLYLYYLQNGKDMYTGDDLDIDRLSNYDIDHII 
Lin                           --------TDNQELRNNRLYLYYLQNGKDMYTGQDLDIHNLSNYDIDHIV 
Sth_CR2                       GN-----EKDSISLFSSDYTFKFDRFITNVYDDKLEQIRYFFNHQDERGK 
Ssa                           SN-----GKDSISLFNERYTFSFDDFIDEIYKGKLKDIRRYFSGQKERGI 
Mtu                           SLP----GKNGVALFDREFTFGWDELLSKVIEEKYRHIADYFSGNEERGM 
Mbo                           SLP----GKNGVALFDREFTFGWDELLSKVIEEKYRHIADYFSGNEERGM 
Sep                           TG-----EKNQISLWLQEKVYNWDEFKKNILEEKLLVLQQGFSQTDEHGK 
Spy_CRb                       DSVARSGSHPAPHPLVDKFAYYSAEMGQIQYDSFHKQLNNWIDYCEEGDV 
                                                                   :    .   :    
 
Sth_CR1                       SDATIYATRQAKVGK---------------------DKADETYVLGKIKD 
Ssu                           SDATIYATRNAQLGK---------------------DKTEGIYVLGKIKD 
Smu                           PQA--FIKDNSIDNR---------------------VLTSSKENRGKSDD 
Sag                           PQA--FIKDDSIDNR---------------------VLVSSAKNRGKSDD 
Spy_CRa                       PQS--FLKDDSIDNK---------------------VLTRSDKNRGKSDN 
Sth_CR3                       PQA--FLKDNSIDNK---------------------VLVSSASNRGKSDD 



Lin                           PQS--FITDNSIDNL---------------------VLTSSAGNREKGDD 
Sth_CR2                       NFIYKLIELLRNYDR-------------MNMARLAYYLTRLEELTRETDR 
Ssa                           NFLYRLVELLQLNDKTMYKGYGPEDDRRMNVARLAYLLARMEDEAGKEGK 
Mtu                           AFIYKLLELLAERDD------------RITKARWVYFLTRMRNPTG--DT 
Mbo                           AFIYKLLELLAERDD------------RITKARWVYFLTRMRNPTG--DT 
Sep                           AFIYKMLALLRNNEA----------------------INIARLAYLLARS 
Spy_CRb                       KKFLTFVQQFILKPEFLTLILDSLIG---------PDYQHNQLKVTFCDA 
                                                                                 
 
Sth_CR1                       IYTQDGYDAFMKIYKK-----------DKSKFLMYRHDPQT--------- 
Ssu                           IYTQAGYEAFLKRYTK-----------DKTSFLMYHKDLDT--------- 
Smu                           VPSKDVVRKMKSYWSK-----------LLSAKLITQRKFDN--------- 
Sag                           VPSLEIVKDCKVFWKK-----------LLDAKLMSQRKYDN--------- 
Spy_CRa                       VPSEEVVKKMKNYWRQ-----------LLNAKLITQRKFDN--------- 
Sth_CR3                       VPSLEVVKKRKTFWYQ-----------LLKSKLISQRKFDN--------- 
Lin                           VPPLEIVRKRKVFWEK-----------LYQGNLMSKRKFDY--------- 
Sth_CR2                       DKFKTFKNLFYSWYTNKDDKDRKEAELALLLYIYEIRKDMTILTD----- 
Ssa                           EHFREFKNAFWNWYKS-SSKTQREAEFALIYYLYEIRKAMKLERHKMMAP 
Mtu                           APFQQFANRLHQWFQD--PTDAKQLKTALHLYIYRTRKEE---------- 
Mbo                           APFQQFANRLHQWFQD--PTDAKQLKTALHLYIYRTRKEE---------- 
Sep                           KMNEDFTSKIFNWAQN--DKDKNQLITALEYYIYQIREADLT-------- 
Spy_CRb                       TGKEKLIDLSACFLEFSIDQFQGFKNESVSTFKALHQSYIS--------- 
                                                                  :.             
 
Sth_CR1                       ---------------------------------------------FEKVI 
Ssu                           ---------------------------------------------WEKVI 
Smu                           ---------------------------------------------LTKAE 
Sag                           ---------------------------------------------LTKAE 
Spy_CRa                       ---------------------------------------------LTKAE 
Sth_CR3                       ---------------------------------------------LTKAE 
Lin                           ---------------------------------------------LTKAE 
Sth_CR2                       ------------------------------------------ENYVDIAE 
Ssa                           YEKNRNNRTNGRNQFQNNRSKGSYSSQSNKQKFFKLDPPILTDDYVDKAD 
Mtu                           -------------------------------------------SEMSVIQ 
Mbo                           -------------------------------------------SEMSVIQ 
Sep                           --------------------------------------------FAHEVV 
Spy_CRb                       ---------------------------------------------FVEAN 
                                                                                 
 
Sth_CR1                       EPILENYPNKQINEKGKEVPCNPFLKYKEEHGYIRKYSKKGNGPE----- 
Ssu                           EIILRDY--REYDEKGKEIG-NPFERYRRENGYVKKYSRKGNGTA----- 
Smu                           RGGLTDDDKAGFIKRQLVETRQITKHVARILDERFNTETDENNKK----- 
Sag                           RGGLTSDDKARFIQRQLVETRQITKHVARILDERFNNELDSKGRR----- 
Spy_CRa                       RGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKL----- 
Sth_CR3                       RGGLSPEDKAGFIQRQLVETRQITKHVARLLDEKFNNKKDENNRA----- 
Lin                           RGGLTEADKARFIHRQLVETRQITKNVANILHQRFNYEKDDHGNT----- 
Sth_CR2                       KAILKLERNTRNRKN-PDAFFLTTSKLRNLLSLTSTLFDESKVK----EY 
Ssa                           LVIHTLDSDKKQLNNGKIKFKLTSTQIRNLAALTSNLFDESKTKN---DI 
Mtu                           DDYVKQAEVIRGLPKKKNGFELTTTQLRVLLSLTAQLFDEAQQSANPTLP 
Mbo                           DDYVKQAEVIRGLPKKKNGFELTTTQLRVLLSLTAQLFDEAQQSANPTLP 
Sep                           KSNVKNVKDRKGKEKQVLFNGLTTSKLRNLMEQVNRLYTIAFNSNEDQLN 
Spy_CRb                       RENLGICNISGREEQLTDKHRGLMGNAKIISVSNKREAYKGRFREREDVF 
                                            .          .                         
 
Sth_CR1                       -IKSLKYYDSKLGNHIDITPKDSNNKVVLQSVSPWRADVYFNK--TTGKY 
Ssu                           -IKSLKYYDNKLGNHIDITPENSRNAVVLQSLKPWRTDVYFNK--ETGKY 
Smu                           -IRQVKIVTLKSNLVSNFRKEFELYKVREINDYHHAHDAYLNA--VIGKA 
Sag                           -IRKVKIVTLKSNLVSNFRKEFGFYKIREVNNYHHAHDAYLNA--VVAKA 
Spy_CRa                       -IREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNA--VVGTA 
Sth_CR3                       -VRTVKIITLKSTLVSQFRKDFELYKVREINDFHHAHDAYLNA--VVASA 
Lin                           -MKQVRIVTLKSALVSQFRKQFQLYKVRDVNDYHHAHDAYLNG--VVANT 
Sth_CR2                       DDLLDRIAYLRVQFVYQAGREIAVKDLIEKAQILEALKEIKD---RETLQ 
Ssa                           EELREKISYLRIQFVYQSGREPAVEDFVKKAGLLEALTEIQD---IPSLQ 
Mtu                           RQLKEKVQYLRVRFVYQSGREDAVKTFVRNAKLLEALEGIGDS--RDGLL 
Mbo                           RQLKEKVQYLRVRFVYQSGREDAVKTFVRNAKLLEALEGIGDS--RDGLL 
Sep                           EEFIDELEYLKIKFYYEAGREKSVDEFLKKTLMFPIIDRVIKKESKKFFL 
Spy_CRb                       SVGYETSEKIHLMLKYLLENKNTSTWLGSSQYLINWFSDDLTN--DSRLD 
                                        :         .     .                        
 
Sth_CR1                       EILGLKYADLQFEKGTGTYKISQEKYNDIKKKEGVDSDSEFKFTLYKNDL 
Ssu                           EFLGIKYSDLSFEKGTGEYGISQEKYDSIKIAEGVAKKSIFKFTLYKQDL 



Smu                           LLG--VYPQLEPEFVYGDYPHFH-GHKENK--------ATAKKFFYSNIM 
Sag                           ILT--KYPQLEPEFVYGDYPKYN-SYKTRKS-------ATEKLFFYSNIM 
Spy_CRa                       LIK--KYPKLESEFVYGDYKVYD-VRKMIAKSEQEIGKATAKYFFYSNIM 
Sth_CR3                       LLK--KYPKLEPEFVYGDYPKYN-SFRERKS-------ATEKVYFYSNIM 
Lin                           LLK--VYPQLEPEFVYGDYHQFD-WFKANK--------ATAKKQFYTNIM 
Sth_CR2                       RFCRYMEALVAYFKFYG--GKD-MTFAKIKFSAQIRLETGLHIGGSDAFA 
Ssa                           RFCRYMEALIAYFKFNG--GRDQMTYSKVKISGIIELKSGLHIGTSNAFA 
Mtu                           RFCRYMEALAAYKKYLDPKDKMTTSYAKIEITGTLTVLTGLQIGAGDGFS 
Mbo                           RFCRYMEALAAYKKYLDPKDKMTTSYAKIEITGTLTVLTGLQIGAGDGFS 
Sep                           DYCKYFEALVAYAKYYQ----KEDMYSKIKISGTIEVVTGLHIGGGGESS 
Spy_CRb                       IVSPIFDDGLEEEDDDDTPPVITLATEDNKRIGKSFIKGQKLFANDATYY 
                                                                                 
 
Sth_CR1                       LLVKDTETKEQQLFRFLSRTMPKQKHYVELKPYDKQKFEGGEALIKVLGN 
Ssu                           LFIKDIENNFGKLLRFTSKND-TSKHYVELKPYDKNKFGTEEPLLPVLGN 
Smu                           NFFK------------KDDVRTD-KNGEIIWKKDEHISNIKKVLSYPQVN 
Sag                           NFFKTKVTLADGTVVVKDDIEVNNDTGEIVWDKKKHFATVRKVLSYPQNN 
Spy_CRa                       NFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVN 
Sth_CR3                       NIFKKSISLADGRVIERPLIEVNEETGESVWNKESDLATVRRVLSYPQVN 
Lin                           LFFAQK-------------DRIIDENGEILWDK-KYLDTVKKVMSYRQMN 
Sth_CR2                       AIGAIDSPVIKDPITNIPIIPGSSLKGKMRTLLAK---VYNEKVAEKPSD 
Ssa                           AIGATNNPIIKDPLTNLPYIPGSTLKGKMRSLLYRT--DYNSNTTEKLSK 
Mtu                           AIGAVDKPVVRDPLSRLPMIPGTSLKGKVRTLLSRQYGADTETFYRKPNE 
Mbo                           AIGAVDKPVVRDPLSRLPMIPGTSLKGKVRTLLSRQYGADTETFYRKPNE 
Sep                           MIGAIDSPVVRDLQTKLPIIPGSSIKGKMRNLLAKHFGLKMKQESHNQDD 
Spy_CRb                       VAILNKTSNGRIALKYFRQLQASQLLTNLNKWQETYSWESRSKFGKSRLR 
                                                                                 
 
Sth_CR1                       VANSGQCKKG-LGK-------------SNISIYKVRTDVLGNQHI----- 
Ssu                           VAKSGQCIKG-LNK-------------SNISIYKVRTDILGYRHF----- 
Smu                           IVKKVEEQTGGFSK-------------ESILPKGNSDKLIPRKTKKFY-- 
Sag                           IVKKTEIQTGGFSK-------------ESILAHGNSDKLIPRKTKDIY-- 
Spy_CRa                       IVKKTEVQTGGFSK-------------ESILPKRNSDKLIARKKD----- 
Sth_CR3                       VVKKVEEQNHGLDRG----------KPKGLFNANLSSKPKPNSNENLVG- 
Lin                           IVKKTEIQKGEFSK-------------ATIKPKGNSSKLIPRKTN----- 
Sth_CR2                       DSDILSRLFGNSKDK----------RFKMGRLIFRDAFLSNADELDSLG- 
Ssa                           DSLEISRLFGNSE------------TYKIGRLVFRDAFLNNKEELGKR-- 
Mtu                           DHAHIRRLFGDTE------------EYMTGRLVFRDTKLTNKDDLEARG- 
Mbo                           DHAHIRRLFGDTE------------EYMTGRLVFRDTKLTNKDDLEARG- 
Sep                           E--RVLRLFGSSEKG----------NIQRARLQISDAFFSEKTKEHFAQN 
Spy_CRb                       TPTFHDILNVSYGVDRDRFLELDNDNFKSDQIQKLVASLIDGKPMPQSIV 
                                                                                 
 
Sth_CR1                       ------IKNEGDKPKLDF--MTWRVVHVSQSEKMRLKLDNLLVQ------ 
Ssu                           ------IKQEGEHPQLKFKKMTWRIVHIHQSEKMRLKLDNLVIK------ 
Smu                           ----WDTKKYGGFDSPIVAYSILVIADIEKGKSKKLKTVKALVG------ 
Sag                           ----LDPKKYGGFDSPIVAYSVLVVADIKKGKAQKLKTVTELLG------ 
Spy_CRa                       ----WDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLG------ 
Sth_CR3                       AKEYLDPKKYGGYAGISNSFTVLVKGTIEKGAKKKITNVLEFQG------ 
Lin                           ----WDPMKYGGLDSPNMAYAVVIEYAKGK---NKLVFEKKIIR------ 
Sth_CR2                       VRSYTEVKFENTIDRITAEANPRQIERAIRNSTFDFELIYEITD------ 
Ssa                           VSTYTEVKFENTINRITAEATPRQVERAIRESEFAFEIIYSIQE------ 
Mtu                           AKTLTEVKFENAINRVTAKANLRQMERVIPGSEFAFSLVYEVSFGTPGEE 
Mbo                           AKTLTEVKFENAINRVTAKANLRQMERVIPGSEFAFSLVYEVSFGTPGEE 
Sep                           DIAYTETKFENTINRLTAVANPRQIERVTRGSEFDFVFIYNVDE------ 
Spy_CRb                       KKLGNNVKERHRYRKHWYQVEQVCLAILHKQNGEEFSPMLDHTN------ 
                                                                 :               
 
Sth_CR1                       ----------------KMGQEFTVPLSDISIIVAEGGDTVVTLRLLSALS 
Ssu                           ----------------KQGDEFTIPLSDISIIVAEGGDTVVTLRLLSALS 
Smu                           ----------------VTIMEKMTFERDPVAFLERKGYRNVQEENIIKLP 
Sag                           ----------------ITIMERSRFEKNPSAFLESKGYLNIRADKLIILP 
Spy_CRa                       ----------------ITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLP 
Sth_CR3                       ----------------ISILDRINYRKDKLNFLLEKGYKDI--ELIIELP 
Lin                           ----------------VTIMERKAFEKDEKAFLEEQGYRQP--KVLAKLP 
Sth_CR2                       -----ENENQVEEDFKVIRDGLKLLELDYLGGSGSRGYGKVAFEKLKATT 
Ssa                           -----KELTEVEKDMEILKAGFELLEWDYIGGSGSRGYGKVCFKNFEVKT 
Mtu                           QKASLPSSDEIIEDFNAIARGLKLLELDYLGGSGTRGYGQVKFSNLKARA 
Mbo                           QKASLPSSDEIIEDFNAIARGLKLLELDYLGGSGTRGYGQVKFSNLKARA 
Sep                           -------ESQVEDDFENIEKAIHLLENDYLGGGGTRGNGRIQFKDTNIET 
Spy_CRb                       --------QNRSYLFGRLLAIFELIETLRYGLDGNNNDRITNAERYWTAY 



                                                                  .              
 
Sth_CR1                       KYNIALVVCDNEHLPTG-------------IYHSQNGHFRAYKRLKEQ-L 
Ssu                           KYNIALIVCDNHHLPTG-------------IYHSQNGHFRAYKKLQAQ-L 
Smu                           KYSLFKLENGRKRLLAS-------------ARELQKGNEIVLPNHLGT-L 
Sag                           KYSLFELENGRRRLLAS-------------AGELQKGNELALPTQFMK-F 
Spy_CRa                       KYSLFELENGRKRMLAS-------------AGELQKGNELALPSKYVN-F 
Sth_CR3                       KYSLFELSDGSRRMLASILSTNNK------RGEIHKGNQIFLSQKFVK-L 
Lin                           KYTLYECEEGRRRMLAS-------------ANEAQKGNQQVLPNHLVT-L 
Sth_CR2                       VFGNYDVKTLNELLT------------------AEVMTYKLYIMTFQN-A 
Ssa                           VFGEFDEYRIKKALKPFTNDESDGGGSTESPDSEIKMAYQLYKLDFKS-A 
Mtu                           AVGALDGSLLEKLNH----------------ELAAVMNSRLFRFDFDR-T 
Mbo                           AVGALDGSLLEKLNH----------------ELAAVMNSRLFRFDFDR-T 
Sep                           VVGEYDSTNLK---------------------IKMTLATKVFKLSFKTPV 
Spy_CRb                       TGQPTKLMMLLENKIKPYEEPLKLNRRGSWMKLEKEKEEILELLNPLLET 
                                                                                 
 
Sth_CR1                       DWSQKQKD---------KAWQIVTYYKINNQEDV--LAMFEKSLDNIRLL 
Ssu                           SWAPLQKD---------KLWQIIIYFKITNQQDV--LAMQEKSLSTIQLL 
Smu                           LYHAKNIHKVDE-----PKHLDYVDKHKDEFKEL--LDVVSNFSKKYTLA 
Sag                           LYLASRYNESKGKPEEIEKKQEFVNQHVSYFDDI--LQLINDFSKRVILA 
Spy_CRa                       LYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEI--IEQISEFSKRVILA 
Sth_CR3                       LYHAKRISNTIN-----ENHRKYVENHKKEFEEL--FYYILEFNENYVGA 
Lin                           LHHAANCEVSDG------KSLDYIESNREMFAEL--LAHVSEFAKRYTLA 
Sth_CR2                       HFGSGTLDSSKLTFSADRIFSALVLESLKMGKLD--AFLAEANQDKFTLT 
Ssa                           HFGEGHLDDSVMTFTAARLYSALVLEAIKAGVLD--EFENLSRQDEFVLT 
Mtu                           HFGDHGLESSTISCPADTLYSALCVEALRMGGQQ--LLGELVACSTLRLT 
Mbo                           HFGDHGLESSTISCPADTLYSALCVEALRMGGQQ--LLGELVACSTLRLT 
Sep                           HFGKKRLSDGEMTITADTLFSALFIETLQLGKDTDWLLNDLIISDTFPYE 
Spy_CRb                       ETMEKPLDYRFIFGYYAEKNYYYTKQNTEVTESEEMLEHKIDFMVTLEVK 
                                                                                 
 
Sth_CR1                       SDYKEQIEPGDRTNREGHAAKVYFNELFG-------------KQFVRVTQ 
Ssu                           SDYREHIELGDRTNREGHAAKVYFNELFG-------------KQFVRLTQ 
Smu                           EGNLEKIKELYAQNN-GEDLKELASSFIN---------------LLTFTA 
Sag                           DANLEKINKLYQDNKENISVDELANNIIN---------------LFTFTS 
Spy_CRa                       DANLDKVLSAYNKHR-DKPIREQAENIIH---------------LFTLTN 
Sth_CR3                       KKNGKLLNSAFQSWQ-NHSIDELCSSFIGPTG-------SERKGLFELTS 
Lin                           EANLNKINQLFEQNK-EGDIKAIAQSFVD---------------LMAFNA 
Sth_CR2                       DAFPFQFGPFLP-KPIGYPKHDQIDQSVDVKEVRRQAKLSKKLQFLALEN 
Ssa                           DAFPYMGAPYLP-KPIGYPLLDKVNRNEDIIKQREEAKKAKKLAFIKLGD 
Mtu                           DLLPYVGPDYLVPKPLHSVRSDGSSMQKKLAKKIGFLPAAQLGSFLDGTA 
Mbo                           DLLPYVGPDYLVPKPLHSVRSDGSSMQKKLAKKIGFLPAAQLGSFLDGTA 
Sep                           NELYYLPKPLIKIDSKEEDNHKAFKKLKYVPVHHYNQYLNGELSAEDATD 
Spy_CRb                       EANANGDPLNGNMPRTDAKGYGVMSDVSIKRKIRNRLQDMGKSIFVQANE 
                              .                       .                          
 
Sth_CR1                       KEADVINAGLNYGYAIMR--AQMARIVAGYGLNGLLGIFHKNEYNQFNLV 
Ssu                           QETDAVNAGLNYGYTIFR--AQMARIIAGYGLNALIGIFHKNEYNQFNLA 
Smu                           IGAPATFKFFDKNIDRKR-YTSTTEILNATLIHQSITGLYETRIDLNKLG 
Sag                           LGAPAAFKFFDKIVDRKR-YTSTKEVLNSTLIHQSITGLYETRIDLGKLG 
Spy_CRa                       LGAPAAFKYFDTTIDRKR-YTSTKEVLDATLIHQSITGLYETRIDLSQLG 
Sth_CR3                       RGSAADFEFLGVKIPRYRDYTPSSLLKDATLIHQSVTGLYETRIDLAKLG 
Lin                           MGAPASFKFFETTIERKR-YNNLKELLNSTIIYQSITGLYESRKRLDDMG 
Sth_CR2                       VDDYLNGELFENEEHAVIDTVTKNQPHKDGNLYQVATTRFSNDTSLYVIA 
Ssa                           FDCFLSGNSIVGESLATKSINTKNQPFQDGNLYQVASVHFD-KSSLYFIA 
Mtu                           DLKELAARQTKIGVHAVSAKAAIHNGKKDADPYRVGYFRFELDAGLWLLA 
Mbo                           DLKELAARQTKIGVHAVSAKAAIHNGKKDADPYRVGYFRFELDAGLWLLA 
Sep                           LNDIFNIGYFSLQT-KVSLIAQETDSSADSEPYSVGTFTFEPEAGLYFIA 
Spy_CRb                       RIEDDFRSLEKRFSQHFTAKTPDKEIEEKANALWFDVRAFGQVFTYLKKS 
                                                                     .           
 
Sth_CR1                       DDLMEPFRQIVDVWV-----YDNLRDQEFLK---YEYRLGLTDLLNAKIK 
Ssu                           DDLMEPFRQIVDVWV-----YMNLREADFLT---YQHRLELTNLLNAKIR 
Smu                           GDMG-WRTVVVNTHS-----KLSYKNNHLIFKDAYQTEMIHLSEIDILLL 
Sag                           EDMAGWRTVVVNTHS-----KLSYKNNHLIFKDSYQTEMIHLSEIDILIM 
Spy_CRa                       GDMAGWRTVVVNTHS-----KLSYKNNHLIFKDAYKTELIHLSEIDILLL 
Sth_CR3                       EGMAGWRTVVVNIHS-----KLSYKNNHLIFRNSYKTEMIHLSEIDILLL 
Lin                           -----WRTVVVNSHS-----KLSYKNQHLVFKSAYQQEMIHLSEIDVLIL 
Sth_CR2                       NESDLLNELMSSLQY----SGLGGKRSSGFGRFELD-IQNIPLELSDRLT 
Ssa                           NQSDLLDRLLESLQF----SGIGGKRSSGYGGFTLDKTVQQPLDFFKRLT 



Mtu                           TGSESELGLLTRLLKGI--SALGGERTSGFGAFNLTESEAP----AALTP 
Mbo                           TGSESELGLLTRLLKGI--SALGGERTSGFGAFNLTESEAP----AALTP 
Sep                           KGSEETLDHLNNIMTALQYSGLGGKRNAGYGQFEYEIINNQQ---LSKLL 
Spy_CRb                       IGVRGPVSISMAKSLEPIVISSLQITRSTNGMEAKNNSGRSSDTMGTKHF 
                                                                                 
 
Sth_CR1                       YGKETCSVTVAMDKYVKGFIKYISEKDS-------SKFHCPVVSSLEWRK 
Ssu                           YGKENCSVTVAMDKFVKGFIRCIEDKDT-------NQFFCPVVSSLEMEK 
Smu                           ETTDIVLSTMLIKRLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSH 
Sag                           ETTDIVLSTMLIKRLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSR 
Spy_CRa                       ETTDIVLSTMLVKRLVDENVLVIFCDDKRLPTAMLMPFYGRHDSSLQLGK 
Sth_CR3                       ETTDIVLTTMLVKRLVDENILVIFCDDKRLPTAFLTPYYARHDSSLQIAR 
Lin                           ETTDITLTTMLINCLVAENILILFCDDKRLPIGKVLPFYGRHDSSLQLS- 
Sth_CR2                       KNHSDKVMSLTTALPVDADLEEAMEDGHYLLTKSSGFAFSHATNEN-YRK 
Ssa                           VKYTGKVMALTTSLPVDSELKVAMNEGRYLLKKSSGFAFSEETESN-YRK 
Mtu                           TVDAASLMTLTTSLPTDDELEAALAGATYRLVKRSGFVASSTYADMPLRK 
Mbo                           TVDAASLMTLTTSLPTDDELEAALAGATYRLVKRSGFVASSTYADMPLRK 
Sep                           NQNGKHSILLSTAMAKKEEIESALKEARYILTKRSGFVQSTNYSEMLVKK 
Spy_CRb                       VDYGVYVLKGSINAYFAEKTGFSQEDAEAIKEVLVSLFENDASSARPEGS 
                                                                                 
 
Sth_CR1                       -MRYEALR---------------------LLCFFDLPMESKDEKRIYRNF 
Ssu                           LMRYDAMR---------------------LLCFFDLPMETTQEKRQYRLF 
Smu                           QISWTEEVKCDVWTTIIAQKILNQSCYLGECFYFEKSQSIMDLYHDLEPF 
Sag                           QMSWIEDVKADVWTSIIAQKILNQSFYLGECSFFEKSQSIMNLYHDLEPF 
Spy_CRa                       QMSWSETVKSQVWTTIIAQKILNQSCYLGACSYFEKSQSIMDLYHGLENF 
Sth_CR3                       QIAWKENVKCEVWTAIIAQKILNQSYYLGECSFFEKSQSIMELYHGLERF 
Lin                           -------------------------------------------------- 
Sth_CR2                       QDLYKFASGSTFSKTFEGQIVDVRPLD-FPHAVLNYAKPLFFKLEV--MK 
Ssa                           QNLYTFKAGSTFSKTYNGQICDVKPSDEFPHSVWHYAKPLFYILEESKMK 
Mtu                           RDIYKFAAGSVFSRPFQGGILDVSLGG--NHPVYSYARPLFLALPESAAM 
Mbo                           RDIYKFAAGSVFSRPFQGGILDVSLGG--NHPVYSYARPLFLALPESAAM 
Sep                           SDFYSFSSGSVFKNIFNGDIFNVGHNG--KHPVYRYAKPLWLEVMTIKN- 
Spy_CRb                       MRVCEVFWFTHSSKLGNVSSARVFDLLEYHQSIEEKSTYDAYQIHLNQEK 
                                                                                 
 
Sth_CR1                       RKELISNGFEMLQFSVYYRTCPNRSFANKFYKKLK--MSNLPAGNVRLLA 
Ssu                           RKELIANGFEMLQFSVYYRTCPNRSFATKFYKKLQ--QSHLPAGNVRLLA 
Smu                           DPSNREGHSARIYFNTLFGNVFSREQDNDINAGLD--YGYTLLLSMFARE 
Sag                           DPSNREGHAARIYFNTLFGNDFSREQDNPINAGLD--YGYSLLLSMFARE 
Spy_CRa                       DPSNREGHAARIYFNTLFGNDFSRDLEHPINAGLD--YGYTLLLSMFARE 
Sth_CR3                       DPSNREGHSARIYFNTLFGNDFTRESDNDINAALD--YGYTLLLSMFARE 
Lin                           -------------------------------------------------- 
Sth_CR2                       NDYRT-FKLSLLTLAPIHIGNGEKYTSREFIYENK--KFYFPDMGKFYNK 
Ssa                           TKYRK-FKLTLWTLGPVHIGSGQLHTAREYILEGD--EYYFPDMTLLYDE 
Mtu                           NTYLKPFELTLRCLGPVFIGSGEKRTSKEYHVEGD--RVYFPDMELLYAD 
Mbo                           NTYLKPFELTLRCLGPVFIGSGEKRTSKEYHVEGD--RVYFPDMELLYAD 
Sep                           ------YEVVIKTLGPIHIGSGQVMKKQDYIYDFYNSKVYMINGNKLVKF 
Spy_CRb                       LAKYEAKGLTLEILEGLMVYAEDDYLMLSGIQHFQFCKRQWALIHIEQQW 
                                                                                 
 
Sth_CR1                       VTEKQFSEMTLIIGGKTKQEEIVSDNKLVAIMKF----FVRHPYKDRIEL 
Ssu                           VTEKQFSEMVLIVGGKTRQEEAISDRKLVIIMKW----LITHHVLNNIPI 
Smu                           VVVSGCMTQFGLKHANQFNQFNFASDIMEPFRPI----VDRIVYENRNNS 
Sag                           VVKCGCMTQFGLKHANQFNQFNLASDIMEPFRPI----VDRIIYENRQSD 
Spy_CRa                       VVVSGCMTQFGLKHANQFNQFNFASDIMEPFRPL----VDKIVYENRNQP 
Sth_CR3                       VVVCGCMTQIGLKHANQFNQFNLASDIMEPFRPI----IDRIVYQNRHNN 
Lin                           -----------------------------KIRPY----LQVRVFAN---- 
Sth_CR2                       MVEKRLAEKFEAFLIQTRPNARNNRLISFLNDNR----IAER--SFGGYS 
Ssa                           LIKRGIDEKFQKFLIDS--DNKTNRISDFLAEHG----ITKR--NFGGYR 
Mtu                           IPAH-KRKSFEAFVMNTDGAQATAPLKEWVEPNA----VKLDPAKHRGYE 
Mbo                           IPAH-KRKSFEAFVMNTDGAQATAPLKEWVEPNA----VKLDPAKHRGYE 
Sep                           LKRKNLLYTYQNFLRYPPKNPRENGLKDYLDAQN----VKQSEWEAFVSY 
Spy_CRb                       LDNEATAHGQVLHTKADNPYIKEKRKELLVSRAMPISSAELGLSGIMDVV 
                                                                                 
 
Sth_CR1                       NIGAITQIVGQNNELKYYILQILSWYFGGKKYSREDLSIFDYEEPTILDE 
Ssu                           HVGQFTQIVGQNYELKYYIWQILIWYFGGKKYSEEDLILFNQEEPVISQD 
Smu                           FIKIKRELFSMFSDTYLYNNKEMYLTNIVSDYTKKVIKALNNDGKGVPEF 
Sag                           FVKMKRELFSMFSETYSYNGKEMYLSNIVSDYTKKVIKSLNSDGNGIPEF 
Spy_CRa                       FPKIKRELFTLFSDTFSYNGKEMYLTNIISDYTKKVVKALNNEGKGVPEF 



Sth_CR3                       FVKIKKELFSIFSETYLYNGKEMYLSNIVSDYTKKVIKALNQLGEEIPEF 
Lin                           -------------------------------------------------- 
Sth_CR2                       ISETGLESDRNPNS--------AGAINEVNKFIRDAFGNPYIPGSSLKGA 
Ssa                           LKATGLEKPKGENVPRNQETTDPGEINGVHQFMRDCYGNPYVPGSSLKGA 
Mtu                           VKIGSIEPRRASRGRGGRMTRKKLTLNEIHAFIKDPLGRPYVPGSTVKGM 
Mbo                           VKIGSIEPRRASRGRGGRMTRKKLTLNEIHAFIKDPLGRPYVPGSTVKGM 
Sep                           SEKVNQGKKYGNTR--------PKPLNDLHLMVRDGQNKVYLPGSSIKGA 
Spy_CRb                       EFYKDDQGVSLRGKRGKWLPKVVEYKRGKPKKDTRDIVQLVAQTMCLEET 
                                                                                 
 
Sth_CR1                       AREIVKRSSYHYIDISTFKDLLEQMEYKKGTLAHGYLRKIVNQVDIVGH- 
Ssu                           S-EAIKRNAFKIISIAEVGDILEQISYKKGTIGFSYLSLKMQNIEIIEE- 
Smu                           RIM-----RMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSVYSK- 
Sag                           RIMSYRYMRMILMFDMPTETAEERKAYRKFRKFLLSEGFIMHQFSVYSK- 
Spy_CRa                       RIMSYRYMRMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSIYSK- 
Sth_CR3                       RIMSYRYMRMILMFDMPTDTAEERKAYRKFRKFLLSEGFIMHQFSVYSK- 
Lin                           -------------------------------------------------- 
Sth_CR2                       IRTILMNTTPKWNNENAVNDFGRFPKENKNLIPWGPKKG----------- 
Ssa                           IRTILMNTHWHSTDFKQENKKGKIVE-NKKAIPWGPTRRQRHE------- 
Mtu                           LRSIYLQSLVHKRTAQPVRVPGHQTREHRQYGERFERKELRKSGRPNTR- 
Mbo                           LRSIYLQSLVHKRTAQPVRVPGHQTREHRQYGERFERKELRKSGRPNTR- 
Sep                           IKTTLVSKYNNEKNKDIYSKIKVSDSKPIDESNLAIYQKIDINKSEKSMP 
Spy_CRb                       LDCDINEGCLYYHSVNQRVIVPMTSALRQEVKELAAEMHEVYQSQMLPKA 
                                                                                 
 
Sth_CR1                       LEKINEQVELIEEAMNRHINLNCGQVEYHLENLPLTLDQLLT-------- 
Ssu                           LEILNYHLHKIAQKVNSSISLINDEIEYEVGTTDLLPEQILT-------- 
Smu                           LLLNNSANTAMIARLKENNPKKGNITLLTVTEKQFARMIYLNGERDTSIA 
Sag                           LLLNNTANNAMIGRLKVNNPKKGNITLLTVTEKQFARMVYLHGERNTSVA 
Spy_CRa                       LLLNNTANNAMIGRLREHNPNKGNITLLTVTEKQFARMIYLHGERNNCIA 
Sth_CR3                       LLLNNTANKAMIGRLKANNPKKGNITILTVTEKQFARMIYLYGDKNTSIA 
Lin                           -------------------------------------------------- 
Sth_CR2                       --KEYDDLFNAIRVSDSKPFDNKSLILVQKWDYSAKTNKAKPLPLYRESI 
Ssa                           KIKPFDDIFNEIRVSDSQPLTNDDLILVQKWDFTPDDTKPHSLSIYREAL 
Mtu                           PQDAVNDLFQAIRVTDSPALRTSDLLICQKMDMNVHG-KPDGLPLFRECL 
Mbo                           PQDAVNDLFQAIRVTDSPALRTSDLLICQKMDMNVHG-KPDGLPLFRECL 
Sep                           LYRECIDVNTEIKFKLTIEDEIYSINEIEQSIQDFYKNYYDKWLVGFKET 
Spy_CRb                       AYFKNCQLCSLVDICKPRLSKKTRSVSRYINEAMTSEEMDLMKKLLNTLY 
                                                                                 
 
Sth_CR1                       ------------------------------------------------KN 
Ssu                           ------------------------------------------------KQ 
Smu                           NSDSRLVFLGEAFPD------------------------------ETMVR 
Sag                           NSDSRLVFLGDSYDQDMIKINFPILDEPLVLSNATILTIEDVSVYSSLVK 
Spy_CRa                       NSDERLVFLGEAFDESMN-LNFSLLDEPIPLRGGTILVLEDVCVFSKIVQ 
Sth_CR3                       NSDERLVFLGENYCDEHMNINFSLLDEPLEINQGTVLVIEDVSVFAQLVK 
Lin                           -----------------------------------------------VTK 
Sth_CR2                       SPLTKIEFEITTTT--------DEAGR----------------LIEELGK 
Ssa                           RPGTKMEFEIITALGFKG----GRAGE----------------LVASLGE 
Mtu                           APGTSISHRVVVDTSPTARGGWREGER----------------FLETLAE 
Mbo                           APGTSISHRVVVDTSPTARGGWREGER----------------FLETLAE 
Sep                           KGGRRFALEGGIPDVLNQNILFLGAGTG---------------FVSKTTH 
Spy_CRb                       LTQEDFYVTKEGDNIVIKQEGKVLKRFP-----------------FRIID 
                                                                                 
 
Sth_CR1                       FSPFFTI-----------ENKNLSFEWVSNIDKLSLFLEMLDHLLLQTTE 
Ssu                           LTPHFKK-----------SRDEIAIEFISNEKKLCFLLQMLNAIMQEQTK 
Smu                           NLYQYDE-----------DSELKFFNRKFKSLKPSELMLVTDILGYDVNA 
Sag                           HFYQYDV-----------DEHLKLFDDKQKSLKATELMLVTDILGYDVNS 
Spy_CRa                       YCYQYEE-----------DSELKFFDHKMKTIKESEIMLVTDILGFDVNS 
Sth_CR3                       EFYQYDE-----------QSNLTIFDSKIRSIRSSELLLITDILGYDINT 
Lin                           WLYQYDE-----------TEELTIFGAKQQPLKSSELMLITDVLGHDINS 
Sth_CR2                       RAQAFYK------------DYKAFFLSEFPDDKIQANLQYPIYLGAGSGA 
Ssa                           YAQKFYFGVTEDEGYEGYEGYKDFFLKKFPNHLIQNNLSYPLYLGGGSGA 
Mtu                           TAASVNQ------------ARYAEYRAMYPG--VNAIVGPIVYLGGGAGY 
Mbo                           TAASVNQ------------ARYAEYRAMYPG--VNAIVGPIVYLGGGAGY 
Sep                           YQLKNRKQAKQ-------DSFEILTKKFRGTYGKMKEIPSNVPVALKGTT 
Spy_CRb                       GIVCFSYLG---------VSSALVKLCTENQINLSFHTPQGRFCGRYIGS 
                                                                                 
 
Sth_CR1                       KYLIVLKNIDGFISEESYTI---------------FYRQICHLVKKYPNL 



Ssu                           PILLVLKNLDDYLTYDSFVR---------------IAQYLEELSNKYPYF 
Smu                           PSLLKLVHADLENQFNEKPE---------------VKSMVEKLANTIT-- 
Sag                           APILKLIHGDLENQFNEKPE---------------VKSMVEKLAATIT-- 
Spy_CRa                       STILKLIHADLESQFNEKPE---------------VKSMIDKLVATIT-- 
Sth_CR3                       SQVLKLLHTDIVSQLNDKPE---------------VRSEIDSLVSLIT-- 
Lin                           LATLKLIYADLEQQLNEKPE---------------VKSMIDKLTATIS-- 
Sth_CR2                       WTKTLFKQADGILQRRYSRM-------------KTKMVKKGVLKLTKAPL 
Ssa                           WTKTVFRQADGEVQKRHK-----------------KMSERGALKLTKAPF 
Mtu                           RSKTFVTDQDDMAKVLDAQFGKVVK-----HVDKTRELRVSPLVLKRTKI 
Mbo                           RSKTFVTDQDDMAKVLDAQFGKVVK-----HVDKTRELRVSPLVLKRTKI 
Sep                           NQSRHTSYQQGMCKVSFQELN--------------NEVLMKILFSPIGNS 
Spy_CRb                       TNGNVLLRREHYRLSDREESLEYAKRFILAKISNSRKYLLRFKRDHRQQI 
                                       :                                         
 
Sth_CR1                       TFILFPSDQGYLKIDEENSRFVNILSDQ-VEHLYDVEFMYERVMKYYPS- 
Ssu                           NTILFPSQEGYLYLTEATLETVNIVSDR-IEHYPAFTFLYTRYQQSYPS- 
Smu                           ELIAYECLENELDLEYDEITILELIKALGVKIETQSDTIFEKMFEVLQV- 
Sag                           ELIAFECLENELDLEYDEITILELIKALGVKIETQSDTIFEKCFEIIQV- 
Spy_CRa                       ELIVFECLENELDLEYDEITILELIKSLGVKVETQSDTIFEKCLEILQI- 
Sth_CR3                       DIIMAECIENELDIEYDEITLLELIKALGVRIETKSCTVFEKIFDILQI- 
Lin                           ELIGYELLEHELDLEEDEITVIELFKALGIKIETKSDTVFEKLIEIVQV- 
Sth_CR2                       KTVKIPSGNHSLVKNHESFYEMGKANFMIKEID-KMRVLISAVGDTDPF- 
Ssa                           LTV---DGEIELINNAENFYEMGKTCFTITEVATRMKTLITFISQYDPIG 
Mtu                           DNICYEMGQCELSIRRAEMILFSPIGTADPITALGDGPMLHIVRHYRPIV 
Mbo                           DNICYEMGQCELSIRRAEMILFSPIGTADPITALGDGPMLHIVRHYRPIV 
Sep                           DPWRNDRDGAMLHIVRHYNLDKVVLYFTRTIWEGNENRKGHKIYEWEKII 
Spy_CRb                       DTKLFEAVNDELIWALEMVQAADNKDSLRGIEGQAANQYFRIFNDLVLTD 
                                         *                                .      
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------------------- 
Ssa                           VKFKHPTKKDETGREKTDNFRRALSIGDIHTYEHDGYQ------------ 
Mtu                           VVLFLSAEIAAFENADRRYSAAITRLAPETDVRIVTYTNPSVHRFDLFVP 
Mbo                           VVLFLSAEIAAFENADRRYSAAITRLAPETDVRIVTYTNPSVHRFDLFVP 
Sep                           QTVSPNTEVEIIIENVDNAQDYDVFKEKFHKYLKIIEDS----------- 
Spy_CRb                       KKT----------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       ----------RNFHDG-ALIHIKQEY--------------------RSLK 
Ssa                           ----------QEISDGPALVIIKDELPDKLIVIYSDEMKVKQENFERTVK 
Mtu                           VFRNHLVELSAEFPDRTILLNTSSGTPAMQAALVAINVFGIPRTTAVQVS 
Mbo                           VFRNHLVELSAEFPDRTILLNTSSGTPAMQAALVAINVFGIPRTTAVQVS 
Sep                           ------------YEDCEIILNVTSGTPQMESTLCLEYIVYPENKKCVQVS 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       KTAR---------------------------------------------- 
Ssa                           TVYR---------------------------------------------- 
Mtu                           TPARALSKPGDRESPDAYDLELMWDANDDNQPGAPNRCFEATSAALGALL 
Mbo                           TPARALSKPGDRESPDAYDLELMWDANDDNQPGAPNRCFEATSAALGALL 
Sep                           TPTK---------------------------------------------- 



Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       ------------DFIEKFDYKAALDILDQLSDFPN--LKSLREEIRD--- 
Ssa                           ------------KKAVQIPVIQNEYVTEGVHEFEA--MYKFVEKILDRED 
Mtu                           ERANLKQLIVSYDYSAAVTIAADSRLPDQVSNLIRGAMHRSRLEHLVAPK 
Mbo                           ERANLKQLIVSYDYSAAVTIAADSRLPDQVSNLIRGAMHRSRLEHLVAPK 
Sep                           ------------DSNAGIEYSNPKDKVEEFEIVNEVEKKSEKRCKEINIL 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------------------- 
Ssa                           MSNGDYILNITSGTAQCQAAMYFINFIKDYHTRLARVDSPNGKKTNRSNQ 
Mtu                           FFKDTAFTYDPANKVAEYISALALLAKREQWAEFARSATPAITIVLRAAV 
Mbo                           FFKDTAFTYDPANKVAEYISALALLAKREQWAEFARSATPAITIVLRAAV 
Sep                           SFREAMIRSQILGLIDNYDYEGALNLVSNQ-------------------- 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       ---------NDFPTREGFRMSLET-------------------------- 
Ssu                           ---------TSPLGEKEFLNSLRK-------------------------- 
Smu                           ---------YKYLNKKKLLVFIN--------------------------- 
Sag                           ---------YHYLTKKNLLVFVN--------------------------- 
Spy_CRa                       ---------FKYLTKKKLLIFVN--------------------------- 
Sth_CR3                       ---------FKYLVKKRILVFVN--------------------------- 
Lin                           ---------YKYLSKKKLLVFIN--------------------------- 
Sth_CR2                       --------VVNCLSKKKIAYIREK-------------------------- 
Ssa                           GAPYFEEVVLDDLLKKQTAEKEDERKPEIETGEKLKNNLLQRTYKDFILK 
Mtu                           AKHLPEDRYLDDMGRVDRRKLEREPEIRCALKHPPKSPNAEWYLYTKDWL 
Mbo                           AKHLPEDRYLDDMGRVDRRKLEREPEIRCALKHPPKSPNAEWYLYTKDWL 
Sep                           -----KSFRNGKLLRKKLLSLTKQIKTHEVFPEINEKYRDDALKKSLFHY 
Spy_CRb                       -------FYFQGRSKRPPLDCVNALLSFG--------------------- 
                                            .                                    
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------------------- 
Ssa                           YEYK---------------------------------------------- 
Mtu                           ALLRQFAPDRVGALEVLGRFESRVRNTAAHEIVSISEDRITKDGGLLPEQ 
Mbo                           ALLR---------------------------------------------- 
Sep                           LLLN---------------------------------------------- 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------------------- 



Ssa                           -------------------------------------------AALDILK 
Mtu                           LLKILARETGADLTLYDRLNDEIIRQIDMAPLGMVQLYVSDSVSRISFAD 
Mbo                           ---------------------------------MVQLYVSDSVSRISFAD 
Sep                           ---------------------------------MRYNRLDVAETLIRVKS 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       ------------------LYDFSRVFKNQSILSDILS------------- 
Ssa                           ANPDIISNKDDQEKSKKALENMISVFQKQKVLKELAADSK---------- 
Mtu                           GRVIVWSEELGESQYPIETLDGITLFGRPTMTTPFIVEMLKRERDIQLFT 
Mbo                           GRVIVWSEELGESQYPIETLDGITLFGRPTMTTPFIVEMLKRERDIQLFT 
Sep                           IAEFILKTYIEIHWPTLIIEKDGKPYLNDEDNLSFVYKYN---------- 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       -----------------------------------VTPYLLT-KMLRQPS 
Ssu                           -----------------------------------ISSYLFSSDINRVVS 
Smu                           -----------------------------------TLSYFKREEIAQILE 
Sag                           -----------------------------------SGAYLTKDEVIKLCE 
Spy_CRa                       -----------------------------------SGAFLTKDEVASLQE 
Sth_CR3                       -----------------------------------SLSYFSKDEIYQILE 
Lin                           -----------------------------------VCAYLTEDELLELRR 
Sth_CR2                       ---------------------------------FPLDDS--QEKALNYYL 
Ssa                           ---------------------------------LKYNDTGEFQKVLNYYL 
Mtu                           TDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILNQQA 
Mbo                           TDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILNQQA 
Sep                           ------------------------------LLLEKRKQNFDVSRILGLPA 
Spy_CRb                       ----------------------------YSLLTFECQSALEAVGLDSYVG 
                                                                                 
 
Sth_CR1                       LSLVDSVILNILNQLFHFSYRIRYLQK-SDEKLLQKFLESKD-------- 
Ssu                           LADIDLVTLKIVNSLYQYDIKMVYMYK-GISKLEENYLSS---------- 
Smu                           YIHLSDMVVLFLEPRKIDGFAQYILDE-DYFLITESNN------------ 
Sag                           YINLMQKSVLFLEPRRLYDLPQYVIDK-DYFLIGENMV------------ 
Spy_CRa                       YISLTNLTVLFLEPRELYDFPQYILDE-DYFLITKNMV------------ 
Sth_CR3                       YTKLSQADVLFLEPRQIEGIQQFILDK-DYILMPYNN------------- 
Lin                           YVSLNQVKVLFVEPRKTEGFSQVILDS-DYFLQVEKGM------------ 
Sth_CR2                       MIDVLKEREHIADVLIKAKSLAEFVIE-ETIKKDHEGLIVFDGN------ 
Ssa                           MIDILNRRGQVTDVLVKAKSFAEFVIG-NYLFRKYERYVKTTSKGFKLNL 
Mtu                           LIRAHTSGQDVAESIRTMKHSLAWVDR-SGSLAELNGFEGNAAKAYFTAL 
Mbo                           LIRAHTSGQDVAESIRTMKHSLAWVDR-SGSLAELNGFEGNAAKAYFTAL 
Sep                           FIDILTILEPNSQLLKEVNAVNDINGLRNSIAHNLDTLNLDKNKNYKKIM 
Spy_CRb                       FFHTDRPGRASLALDLVEEFRSYIVDRFVFSLINKGQLQKKHFEVKENGS 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       ------------------LPKLNP-------------------------- 
Ssa                           ESLNNDEISEICDYITQEIKKVNPKGSFGRKSDLM--------------- 
Mtu                           GHLVPQEFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYI 
Mbo                           GHLVPQEFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYI 
Sep                           LSVEAIKNMLHISFPEIEEEDYNYFEEKNKEFKELLMINKITVELDLP-- 
Spy_CRb                       ILLTENGRAIFIDLWQKRKHTEVEHPFTKEKVKLMLLPYVQAQLLAKAIR 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 



Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------SFPDKVAHGLSEI 
Ssa                           ---------IHSFRHLVIFLEGRSAIVTSTQKVTELNSKRNNVAHGLAEI 
Mtu                           GFLHQDSRGHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDT 
Mbo                           GFLHQDSRGHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDT 
Sep                           --ESIRFQYLGSVLHGVLMDYLSDDIADQLHHEFAYSPLKQRIYHKNKKI 
Spy_CRb                       GDLESYPPFMVMMVLVTYDVNTETPAGRKRLRHVAKLCVDYGQRVQNSVF 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       DTRLLSRKK--LKQLSENLQLLLVDCLG-----IDSSYFNY-YDKQNKEL 
Ssa                           S---VLQEE--LNELVKGLKKLVIAAYSDKKVYLYQEYFDY-YDQKNQDL 
Mtu                           GAVFATREA--TRSIARAFGNRIARTATYIKGDPHRYTFQYALDLQLQSL 
Mbo                           GAVFATREA--TRSIARAFGNRIARTATYIKGDPHRYTFQYALDLQLQSL 
Sep                           IWEIVCMSDNLFKEVVKLFSSKNSLLLKYYQTNIDIQSFQIEKINVQNMM 
Spy_CRb                       ECSVTPAEFVDIKHRLTQIIDEKTDSIRFYLLGKNWQRRVETLGRSDSYD 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       TKMLE--------------------------------------------- 
Ssa                           ISCLK--------------------------------------------- 
Mtu                           VRVIEAGHPSRLVDIDITSEPSGAMP---TRSREEYFNLPLKVDESSGTI 
Mbo                           VRVIEAGHPSRLVDIDITSEPSGAMP---TRSREEYFNLPLKVDESSGTI 
Sep                           NQLLQVEDLSRYVRLNIQTPMSFKYQNSYMIFPDVKRFFRSIMIQFDAFF 
Spy_CRb                       PDKGVLLL------------------------------------------ 
                                                                                 
 
Sth_CR1                       -------------------------------------------------- 
Ssu                           -------------------------------------------------- 
Smu                           -------------------------------------------------- 
Sag                           -------------------------------------------------- 
Spy_CRa                       -------------------------------------------------- 
Sth_CR3                       -------------------------------------------------- 
Lin                           -------------------------------------------------- 
Sth_CR2                       -------------------------------------------------- 
Ssa                           -------------------------------------------------- 
Mtu                           GKMFVLVIYDISDNRRRASLAKILAGFGYRVQESAFEAMLTKGQLAKLVA 
Mbo                           GKMFVLVIYDISDNRRRASLAKILAGFGYRVQESAFEAMLTKGQLAKLVA 
Sep                           EEYRMYDKETLNFLEKNVNIVDYKLKSTRFNLEKVKIPSFTGEIVFKIKG 
Spy_CRb                       -------------------------------------------------- 
                                                                                 
 
Sth_CR1                       ---------------------------------------- 
Ssu                           ---------------------------------------- 
Smu                           ---------------------------------------- 
Sag                           ---------------------------------------- 
Spy_CRa                       ---------------------------------------- 
Sth_CR3                       ---------------------------------------- 
Lin                           ---------------------------------------- 
Sth_CR2                       ---------------------------------------- 
Ssa                           ---------------------------------------- 
Mtu                           RIDRFAIDCDNIRIYKIRGVAAVTFYGRGRLVSAEEFVFF 
Mbo                           RIDRFAIDCDNIRIYKIRGVAAVTFYGRGRLVSAEEFVFF 
Sep                           PLPFLQLTHFLLKFGEFSGSGIKTSLGMGKYSII------ 
Spy_CRb                       ---------------------------------------- 
                                                                       
 



C 
 
Sth_CR1         ---MTWRVVHVSQSEKMRLKLDNLLVQKMG--QEFTVPLSDISIIVAEGGDTVVTLRLLS 
Ssu             ---MTWRIVHIHQSEKMRLKLDNLVIKKQG--DEFTIPLSDISIIVAEGGDTVVTLRLLS 
Smu             ---MGWRTVVVNTHSKLSYKNNHLIFKDAY--QTEMIHLSEIDILLLETTDIVLSTMLIK 
Spy_CRa         --MAGWRTVVVNTHSKLSYKNNHLIFKDAY--KTELIHLSEIDILLLETTDIVLSTMLVK 
Sth_CR3         --MAGWRTVVVNIHSKLSYKNNHLIFRNSY--KTEMIHLSEIDILLLETTDIVLTTMLVK 
Sag             --MAGWRTVVVNTHSKLSYKNNHLIFKDSY--QTEMIHLSEIDILIMETTDIVLSTMLIK 
Lin             ---MGWRTVVVNSHSKLSYKNQHLVFKSAY--QQEMIHLSEIDVLILETTDITLTTMLIN 
Sth_CR2         ----MSDLYSQRSNYYLSLSEQRIIIKNDNKEIVKEVSISLVDNVLLFG-NAQLTTQLIK 
Ssa             ----MADLYIQNSSYSLSISDRKLMIKNQERTMLKAISLGLIDNILIFG-NSQLSTQLLK 
Mtu             ----MVQLYVSDSVSRISFADGRVIVWSEELGES-QYPIETLDGITLFG-RPTMTTPFIV 
Mbo             ----MVQLYVSDSVSRISFADGRVIVWSEELGES-QYPIETLDGITLFG-RPTMTTPFIV 
Sep             ----MKDVIYVENHYFVTAKENSIKFRNVIDKSEKFYLFEEIEAIIFDHYKSYFSHKLVI 
Spy_CRb         MKKLLNTLYLTQEDFYVTKEGDNIVIKQEGK-VLKRFPFRIIDGIVCFS-YLGVSSALVK 
                                :      : . .          :  :. :        .:  ::  
 
Sth_CR1         ALSKYNIALVVCDNEHLPTGIYHSQNGHFRAYKRLKEQLDWSQKQKDKAWQIVTYYKINN 
Ssu             ALSKYNIALIVCDNHHLPTGIYHSQNGHFRAYKKLQAQLSWAPLQKDKLWQIIIYFKITN 
Smu             RLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSHQISWTEEVKCDVWTTIIAQKILN 
Spy_CRa         RLVDENVLVIFCDDKRLPTAMLMPFYGRHDSSLQLGKQMSWSETVKSQVWTTIIAQKILN 
Sth_CR3         RLVDENILVIFCDDKRLPTAFLTPYYARHDSSLQIARQIAWKENVKCEVWTAIIAQKILN 
Sag             RLVDENILVIFCDDKRLPTAMLMPYYARHDSSLQLSRQMSWIEDVKADVWTSIIAQKILN 
Lin             CLVAENILILFCDDKRLPIGKVLPFYGRHDSSLQLSKIRPYLQ----------------- 
Sth_CR2         ALSKNKVNVYYFSNVGQFISSIETHRQDEFQKQELQAKAYFEEDFRLEVARSIATTKVRH 
Ssa             SLSRHGIPVFYFSSKGEFLFSMDSFKEADYEKQREQAQASFDKSFCLKMSKRIASAKIMN 
Mtu             EMLKRERDIQLFTTDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILN 
Mbo             EMLKRERDIQLFTTDGHYQGRISTPDVSYAPRLRQQVHRTDDPAFCLSLSKRIVSRKILN 
Sep             KCIENDIAIIFCDKKHSPVTQLISSYGMVNRLKRIQSQFQLSGRTKDRIWKKIVINKIFN 
Spy_CRb         LCTENQINLSFHTPQGRFCGRYIGSTNGNVLLRREHYRLSDREE-SLEYAKRFILAKISN 
                        :                        .                           
 
Sth_CR1         QEDVLAMFEK--------------SLDNIRLLSDYKEQIEPGDRTNREGHAAKVYFN--- 
Ssu             QQDVLAMQEK--------------SLSTIQLLSDYREHIELGDRTNREGHAAKVYFN--- 
Smu             QSCYLGECF---------------YFEKSQSIMDLYHDLEPFDPSNREGHSARIYFN--- 
Spy_CRa         QSCYLGACS---------------YFEKSQSIMDLYHGLENFDPSNREGHAARIYFN--- 
Sth_CR3         QSYYLGECS---------------FFEKSQSIMELYHGLERFDPSNREGHSARIYFN--- 
Sag             QSFYLGECS---------------FFEKSQSIMNLYHDLEPFDPSNREGHAARIYFN--- 
Lin             ------------------------------------------------------------ 
Sth_CR2         QIALLREFDTDG------LLDTSDYSRFEDSVNDIQKAYSITEIMGYEGRLAKSYFYYLN 
Ssa             QLNLLKAYDEQG------LFDEEDFKRFKSACESLESAKSISEIMGIEGRIAKSYFYYLN 
Mtu             QQALIRAHTS-G------QDVAESIRTMKHSLAWVDRSGSLAELNGFEGNAAKAYFTALG 
Mbo             QQALIRAHTS-G------QDVAESIRTMKHSLAWVDRSGSLAELNGFEGNAAKAYFTALG 
Sep             QTRCLENNLH---------------NENVKLMLGFAKEVSSGDKSNKEAHATRIYFK--- 
Spy_CRb         SRKYLLRFKRDHRQQIDTKLFEAVNDELIWALEMVQAADNKDSLRGIEGQAANQYFRIFN 
                                                                             
 
Sth_CR1         ELFGK---QFVR---VTQKEADVINAGLNYGYAIMRAQMARIVAGYGLNGLLGIFHKNEY 
Ssu             ELFGK---QFVR---LTQQETDAVNAGLNYGYTIFRAQMARIIAGYGLNALIGIFHKNEY 
Smu             TLFGN---VFS------REQDNDINAGLDYGYTLLLSMFAREVVVSGCMTQFGLKHANQF 
Spy_CRa         TLFGN---DFS------RDLEHPINAGLDYGYTLLLSMFAREVVVSGCMTQFGLKHANQF 
Sth_CR3         TLFGN---DFT------RESDNDINAALDYGYTLLLSMFAREVVVCGCMTQIGLKHANQF 
Sag             TLFGN---DFS------REQDNPINAGLDYGYSLLLSMFAREVVKCGCMTQFGLKHANQF 
Lin             ------------------------------------------------------------ 
Sth_CR2         LLVPD---DFHFNGRSRRTAEDCFNSALNFGYSILYSCLMGLIKKNGLSLGFGVIHKHHQ 
Ssa             LLVEE---DFQFYSRNRSPSLDRFNALLNFGYSILYSCFIGLIRKNGLSAGFGVTHQPHT 
Mtu             HLVPQ---EFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYIGFLHQDSR 
Mbo             HLVPQ---EFAFQGRSTRPPLDAFNSMVSLGYSLLYKNIIGAIERHSLNAYIGFLHQDSR 
Sep             DLFGK---QFKR-----GRYNDVINSGLNYGYSILRSFINKELAIHGFEMSLGIKHQSKE 
Spy_CRb         DLVLTDKKTFYFQGRSKRPPLDCVNALLSFGYSLLTFECQSALEAVGLDSYVGFFHTDRP 
                                                                             
 
Sth_CR1         NQFNLVDDLMEPFRQ-IVDVWVYDNLRDQEFLKYEYR----------------------L 
Ssu             NQFNLADDLMEPFRQ-IVDVWVYMNLREADFLTYQHR----------------------L 
Smu             NQFNFASDIMEPFRP-IVDRIVYENRNNS---FIKIK----------------------R 
Spy_CRa         NQFNFASDIMEPFRP-LVDKIVYENRNQP---FPKIK----------------------R 
Sth_CR3         NQFNLASDIMEPFRP-IIDRIVYQNRHNN---FVKIK----------------------K 
Sag             NQFNLASDIMEPFRP-IVDRIIYENRQSD---FVKMK----------------------R 
Lin             ------------------------------------------------------------ 
Sth_CR2         HHATLASDLMEEWRPIIVDNTLMELIRNGKLLLSHFENKDQD--FILTDEGREIFAWALR 
Ssa             HHAVLASDLMEEWRPVIVDDTVMSLIKHGDIRGGAF------------------------ 



Mtu             GHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDTGAVFATREATRSIARAFG 
Mbo             GHATLASDLMEVWRAPIIDDTVLRLIADGVVDTRAFSKNSDTGAVFATREATRSIARAFG 
Sep             NPFNLADDIIEVFRP-FVDNIVYEIVFKKNIDTFDINEK--------------------K 
Spy_CRb         GRASLALDLVEEFRSYIVDRFVFSLINKGQLQKKHFEVKENG-----------SILLTEN 
                                                                             
 
Sth_CR1         GLTDLLNAKIKYGKETCSVTVAMDKYVKGFIKYISEKDSSKFHCPVVSSLEWRK- 
Ssu             ELTNLLNAKIRYGKENCSVTVAMDKFVKGFIRCIEDKDTNQFFCPVVSSLEMEKL 
Smu             ELFSMFSDTYLYNNKEMYLTNIVSDYTKKVIKALNNDGKGVPEFRI--------- 
Spy_CRa         ELFTLFSDTFSYNGKEMYLTNIISDYTKKVVKALNNEGKGVPEFRI--------- 
Sth_CR3         ELFSIFSETYLYNGKEMYLSNIVSDYTKKVIKALNQLGEEIPEFRI--------- 
Sag             ELFSMFSETYSYNGKEMYLSNIVSDYTKKVIKSLNSDGNGIPEFRI--------- 
Lin             ------------------------------------------------------- 
Sth_CR2         SRILEVHRYIELDKKRYSFLYTADRQIKSLIRAFRELDPSLYETSYTGGH----- 
Ssa             ------------------------------------------------------- 
Mtu             NRIARTATYIKGDPHRYTFQYALDLQLQSLVRVIEAGHPSRLVDIDITSEPSGA- 
Mbo             NRIARTATYIKGDPHRYTFQYALDLQLQSLVRVIEAGHPSRLVDIDITSEPSGA- 
Sep             LLLNVLYERCIIDKKVVRLLDSVKIVIQSLIRCYEENTPTYLLLPKMIEVGN--- 
Spy_CRb         GRAIFIDLWQKRKHTEVEHPFTKEKVKLMLLPYVQAQLLAKAIRGDLESYPPFMV 


