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Table S1. Seroin sequences in species listed in alphabetic order. The first two or three letters and the 

signs Sn1, Sn2 and Sn3 in the seroin names denote the insect species and the seroin class. In case of 

gene duplication within class, gene number follows after a hyphen. The splicing versions are 

distinguished by capital letters inserted after the gene specification. The additional number at the end 

of the name indicate minor sequence differences (point mutations or short deletions). For detail 

explanation see section 3.2. * - data on B. huttoni were provided by Dr. Arun Kumar K. P., Centre for 

DNA Fingerprinting & Diagnostics,  Hyderabad, India (Singh et al. 2014). 
 
MG604956, AeSn1A (Acanthobrahmea europaea) 
MAFKIIFISITLAVVVNGIKWPGFDDKFGLNFPQIIPNFPSPPPPVLMPKVTFPSISVEKKGKTPGEIFSAVLIT
AYADNKDGEGHKGGGSWLVNDDGHIESGFFGNNLQPNPDLGQSEETETEII 
 
MG604957, AeSn1B (Acanthobrahmea europaea) 
MAFKIIFISITLAVVVNGIKWPGFDDKFGLNFPQDFKPHKMPKFDIPTMDPSFFKHLSPDEIRSHAPGPNEHYSA
SSVSKHTYSSNKNGKKESGGEMNEIYNDNGAVTEKILQFNQKDED 
 
MG649312, AeSn2A (Acanthobrahmea europaea) 
MRSIIFISAVCLQLFWCNGLPNARGVGAYSYSDSAGNRYGGTYGLNDGQVVDVKGDFPPNFHPQNFQDLDDFFPS
YFANLDNVLQETFHRNVEIQRLAFNAARKAFDLTSNQAGYNPYFDSRFPPYNGFGQYGGFPEFPFHRFGIPNNMN
ENSAYAGAFARPGYSRQIAAINPNNPNMPNVDQENRYSESKSGKNPGSNYMSVSSSSYSTSSDTNGQLKSSRGAE
TIVDDNGRITRYKVQS 
 
MG649313, AeSn2B (Acanthobrahmea europaea) 
MRSIIFISAVCLQLFWCNGLPNARGVGAYSYSDSAGNRYGGTYGLNDGQVVDVKGDFPPNFHPQNFQDLDDFFPS
YFANLDNVLQEFPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSRQIAAINPNNPNMPNVDQENR
YSESKSGKNPGSNYMSVSSSSYSTSSDTNGQLKSSRGAETIVDDNGRITRYKVQS 
 
MG649314, AeSn2C (Acanthobrahmea europaea) 
MRSIIFISAVCLQLFWCNGLPNARGVGAYSYSDSAGNRFPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAF
ARPGYSRQIAAINPNNPNMPNVDQENRYSESKSGKNPGSNYMSVSSSSYSTSSDTNGQLKSSRGAETIVDDNGRI
TRYKVQS 
 
MG649315, AeSn3 (Acanthobrahmea europaea)  
MYKIVTVLVLAVATAQGRPSLPVMDDEIISAVAAGNWDQIRKLIASGLEQDATWKSLTSGNVKDLKAPEGGHVYG
EAEYTFHSATNFNGQTNEQSG 
 
GBCW01005735 (translated to AA), AsSn3 (Agrotis segetum) 
MAKFAPIFLLVGVFIRVQALPLTQEEILEAARKSQFEQLQQLLRDNFAKNADFKNQPVIFDGVRNLKPVGGGHVY
GEAEYSFHSASNIDGKTKEDHAGHKVINNDGKVKEFDFTPKAGLLPALPGFKPPSQFGNDYSASDSSAKYASSTA
DKPGDFVKQPVLPSNIPFPPLSFTDIKDLKPTQGGKVFGEAEFQYHTATNVDGKVSEDRGGHKVINNNGQVQEFD
LTPVPQKSLVGSYSRN 
 
XP_013188735, AtSn1A (Amyelois transitella) 
MASTILLIVSFIAATNADYVWVDEESDAPQGYKRMYVPPLPQPPPLPGFGQLPPLPQPPPLYVPDLNQGFQHFQP
NFVPINIPSPADIKNTKPAPGQVFNGVSIKSVSGVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNIEDPF
VLAISSEKPHFQMPKIPDPVTFEPITFKPIVFKPFKPITFKPITFEPITFDPITFKPIDMNYKPADGENYVAVSH
SSHVETSNIDGVVSNSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE 
 
XP_013188737, AtSn1B (Amyelois transitella) 
MASIIILIISLVAFVNAGYVWVDDEEEAPAPPGYKRMYTPPLMQPPPLPGFGYLPPLPQPPPLYVRDFSQGFQHF
PSPFASVNIPSPADIKNIKPEPGQVFSGVSLKSTRGFDKDKDGNTVKTGGTTIVVNDNGEVKETKVGKNPPNIED
PIVYPSIPEPVKIKRKPHVFKPHVFKPFEPITFKPIDMNYKPADGENFVAVSHSTHSESSNINGVVSNSGGSNDM
VNLNGETDREAVEFVNQDDPQNTSAEKNDN 
 
XP_013188736, AtSn1C (Amyelois transitella)  
MHTANSFHWTSHYGHIHGNSADYVWVDEESDAPQGYKRMYVPPLPQPPPLPGFGQLPPLPQPPPLYVPDLNQGFQ
HFQPNFVPINIPSPADIKNTKPAPGQVFNGVSIKSVSGVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNI
EDPFVFPTPHFQMPKIPDPVTFEPITFKPIVFKPFKPITFKPITFEPITFDPITFKPIDMNYKPADGENYVAVSH
SSHVETSNIDGVVSNSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE 
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XP_013188734, AtSn1D (Amyelois transitella) 
MHTANSFHWTSHYGHIHGNSADYVWVDEESDAPQGYKRMYVPPLPQPPPLPGFGQLPPLPQPPPLYVPDLNQGFQ
HFQPNFVPINIPSPADIKNTKPAPGQVFNGVSIKSVSGVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNI
EDPFVLAISSEKPHFQMPKIPDPVTFEPITFKPIVFKPFKPITFKPITFEPITFDPITFKPIDMNYKPADGENYV
AVSHSSHVETSNIDGVVSNSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE 
 
XP_013188731, AtSn2 (Amyelois transitella)  
MNYYFIVLGVICLQTKWIYGIPVGVSSFSYQDSSGNRYGGTYQIPDGQFGHFFAPNDLPFQIPFEQNNYLPQGNF
FPDYFRNFEYLIQEAFRSNFANQNLALKAARKAFDLTSHQAGYIPYFPFRSGDFEDSQMFNSHNSAFAGAAAGPG
YTHQIAAINPGNPNQPNVNVLERFDDQPSIPGSNFVSMSSKSYAMSSNINGKETSNRGSETVVNNNGKITEYSVH
S 
 
XP_013333213, AtSn3A (Amyelois transitella)  
MSKIVILLLLVTVACQGFPTDPNEDLATLAARGDWDAVHRLINTRFSRKDIWAPSPESTGNVKSLKPVEGGEVYG
EAEYTFHSSSNVNGQKTESSGGHKVINDNGRIQEFDFQPKY 
 
XP_013188666, AtSn3B (Amyelois transitella)  
MRSFSLVFLIAACIGSNKVNVMAQFDFFGITIPKFTEFTVPTLPKINIPPINPNTVKNMKPVNGESLNAVFVSST
SSQKNVDGTVQNTSNVKVINNSNGNVTEYSFKN 
 
MG604949, AkSn1A (Anagasta kuehniella)  
MASAVLLIVVCVAVVNAGYVWVEEEDDAPPGYKRFQQEFPKNPDPVKFKPFVFKPFKPITFKPFEPITFKPIDIN
YKPGEGETYVAQSHSTHSESSNVNGVEKNSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE 
 
MG604947, AkSn1B (Anagasta kuehniella) 
MASAVLLIVVFVAVVNAGYVWVEEEDDAPPGYKRNFPEFASINIPSPGDIKNIKPEPGRVFNGVSVKSVSNYEKD
EDGEPIRTGGTTFIVNENGEVKETKVGKNPPNIEDPIVFPSSFQQEFPKNPDPVKFKPFVFKPFKPITFKPFEPI
TFKPIDINYKPGEGETYVAQSHSTHSESSNVNGVEKNSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE 
 
MG604948, AkSn1B2 (Anagasta kuehniella) 
MASAVLLIVVFVAVVNAGYVWVEEEDDAPPGYKRNFPEFASINIPSPGDIKNIKPEPGRVFNGVSVKSVSNYEKD
EDGEPIRTGGTTFVVNENGEVKETKVGKNPPNIEDPIVFPSSNPDPVKFKPFVFKPFKPITFKPFEPITFKPIDI
NYKPGEGETYVAQSHSTHSESSNVNGVEKNSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE 
 
MG604946, AkSn1C (Anagasta kuehniella) 
MASAVLLIVVFVAVVNAGYVWVEEEDDAPPGYKRMYVPPLQQPPPLPPGFGVLPPLSQPPPLYVRDFSKPLPEFQ
HFQNFPEFASINIPSPGDIKNIKLEPGRVFNGVSVKSVSNYEKDEDGEPIRTGGTTFVVNENGEVKETKVGKNPP
NIEDPIVFPSSFQQEFPKNPDPVKFKPFVFKPFKPITFKPFEPITFKPIDINYKPGEGETYVAQSHSTHSESSNV
NGVEKNSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE 
 
MG604950, AkSn2 (Anagasta kuehniella), partial sequence 
HISGTPVGVSSFAYQDSSGNSITQTSDFSRSAESRFGLPPLRPLKFLKPLSRSSDFGNFGNMFNSPNSAFAGGFA
SPGFTHQIAAISPPNPSNPNVNVFERFNEGSAIPGANFVSMKVQPTTSSSNVNGKEISNRGSENCRQINNGKVTG
YSVHS 
 
DQ666525, AmSn1 (Antheraea mylitta)  
MALTKIFLALSLVALSNAVLMWPNDDDRFPPLPRNNIRRYPSRGFPLFPDFQSVLSFPFNFVGGGGFPGGGAFAG
GGAFAGGGGFAGDGGFTSGGVFSSIPFPSPSDITNTKPAPGQTYTGIFAHSGGGEHYIMANLNGHVVKYSDDGET
ASETVINK 
 
MG604951, AySn1A (Antheraea yamamai) 
MALTKIFLTLSLVALSNAVLMWPNDDGRFPPLPQNNYRRYPSRGLPLFPDFQSVLSFPFNFVGGGGFPGGGAFAG
GGAFAGGGGFAGDGGFTSGGVFSSIPIPSPSDITNTKPAPGQTYTGIFAHSGGGEHYIMANLNGHVVKYSEDGET
ASESVINK 
 
MG604952, AySn1B (Antheraea yamamai) 
MALTKIFLTLSLVALSNAVLMWPNDDGRFPPLPQMNMFFPDPIKFTMPRIVPFHIPPPPIMDRDAIKTHVAGPNE
HFTGFSTSSHSFTSNDNGKITSGGGISTLTNDGKNVEENVLEYGDKGNNDNNNNNNNNNNN 
 
MG604953, AySn1C (Antheraea yamamai) 
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MALTKIFLTLSLVALSNAVLMWPNDDGRFPPLPQNNYRRYPSRGLPLFPDFQSVLSFPFNFVGGGGFPGGGAFAG
GGAFAGGGGFAGDGGFTSGGVFSSIPIPSPSDITNTKPAPGQTYTGIFAHSGGGEHYIMANLNGHVVKYCMY 
 
MH127913, AySn2A (Antheraea yamamai)  
MGTHCFSVQYVAPTSPSGVPDQSGVGAFSYQDSAGNRYGGTYGLRDGQVVDTKGDFPPNFHFNTFQDLDSFFPEY
FRNLGNLLQEAFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFNYPGAGNFPNFGDFPGVPLAFPAMPNFGNEFG
AFAAAVANPGYRQQIAAINPSNPGVPNVNEVRYSNSETPGNNGGYMAVSSTSYSTSSQNADGQITNSRAAETVIN
DNGKITKYSVKN 
 
MH127914, AySn2B (Antheraea yamamai) 
MGTHCFSVQYVAPTSPSGVPDQSGVGAFSYQDSAGNRAFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFNYPGA
GNFPNFGDFPGVPLAFPAMPNFGNEFGAFAAAVANPGYRQQIAAINPSNPGVPNVNEVRYSNSETPGNNGGYMAV
SSTSYSTSSQNADGQITNSRAAETVINDNGKITKYSVKN 
 
MG604955, AySn3 (Antheraea yamamai)  
MSKLIIVVVMAVAFYVTEANPAPNAFDPINNFAPFNPRHFPIAHSFESVRALRPEEGGQVSGMAISTSTRDDGAG
GSVSQGRVLVNKNGKLYETSFRKK 
 
BhSn1-1* (Bombyx huttoni)  
MAFTKFLFVVTLITIASGASFVWEDDDDMFPGVCIVFLQFKMPEMKPLEFDDIKSHVAGDNEHYTGESISSYSSS
STVNGKKESSGGVSVLTNDGKAVKEKVMEYKDGD  
 
BhSn1-2* (Bombyx huttoni) 
MAFTKFLFMLSLITIASAGFVWQDDNFPGFPSDMWPSIQIPTIPPFDPKIPNFAFSFPSPDNIKKTKPQPGQTYS
GVYVSSNGGKGTMVANINGEVIEKKFGEDSKKSKSKS 
 
NP_001037045, BmSn1-1 (Bombyx mori) 
MAFTKFLFVITLITIASAGFVWEDDDDLFPGFSDAFKMREIPEIKSLEFDDIKTHVAGDNEQYTGESKSSYSSSS
TVNGKTVSSGGVSELTNDGKAVEEKVMEYKDGD 
 
NP_001037046, BmSn1-2 (Bombyx mori) 
MAFTKFLFMLSLITIASAGFVWQDDNFPGFPSDMWPSIQIPTIPPFDPKIPNFAFSFPSPDNIKKTKPQPGQTYS
GVYVSSNGGKGTMVANINGEVIEKKFGEDSKKSKSKS 
 
XP_004932380, BmSn2A (Bombyx mori)  
MRNILMVCAICLVLAVGNALPNNRGVGAFAYQDSSGNRYGGTYGLKDGAVVDKQGDFPPNFQPESFQDLDYFFPE
YLRNFENLLREPFFRFTPIRTKSFFPYTPLRFEPFRPFPSYPQRAFSSNIEAQRLAFEAAQKAFDLTSNQAGYIP
GFDRFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSHQVASINPPNPNMPNVNKYTSYSGAQPNDGNQ
FVSVSSSSYSSSVNDNGEVKNHRAAETVVNNNGKVTKYKVEN 
 
XP_004932382, BmSn2B (Bombyx mori)   
MRNILMVCAICLVLAVGNALPNNRGVGAFAYQDSSGNRYGGTYGLKDGAVVDKQGDFPPNFQPESFQDLDYFFPE
YLRNFENLLREPFFRFTPIRTKSFFPYTPLRFEPFRPFPSYPQRFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAG
AAAGPGFSHQVASINPPNPNMPNVNKYTSYSGAQPNDGNQFVSVSSSSYSSSVNDNGEVKNHRAAETVVNNNGKV
TKYKVEN 
 
XP_004932383, BmSn2C (Bombyx mori) 
MRNILMVCAICLVLAVGNALPNNRGVGAFAYQDSSGNRPFFRFTPIRTKSFFPYTPLRFEPFRPFPSYPQRAFSS
NIEAQRLAFEAAQKAFDLTSNQAGYIPGFDRFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSHQVAS
INPPNPNMPNVNKYTSYSGAQPNDGNQFVSVSSSSYSSSVNDNGEVKNHRAAETVVNNNGKVTKYKVEN 
 
XP_004932379, BmSn3 (Bombyx mori) 
MKLVLVTVLIVVSVQAVPSFPIGDELFDAASSGDWEKVHELINSKLNENDSWKPVSAGSVKSLKPIPGGHVYGES
EYTFHSSSDINGQKTDKSGGHKIINDDGKVYEFDFNPKVKGY  
 
GADL01001805 (translated to AA), CsSn1 (Carposina sasakii) 
MTYNFFTCAAFVVVVVHAGAAWQQANAWSGFQFPQMPNFILPTPPTPPTPPTLPTFPTLPFAPFRPFAPFLPFAP
VAPIAPVILPPLRPADIINMVPGPGQSFNGISVSSVSGVTKDKDGNIVKTGGTTILTNEDGVTQEFKVGENPPDI
NKPIVVPPLPTPPKLPTLPKLPSLPTLPTLPNFEPIEVKIPEFNPIEIDVAPGGENHFSTFSSSSFSHSSDINGE
KTAGGGHKIYVNVDGEVQQEGSLYGVN 
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FC974337 (translated to AA), CfSn1A (Choristoneura fumiferana), partial 
sequence 
PGQGQVFHGVAAQSSSGMVQDKDGKWVRAGGNSVLANDNGKVQELKQGEAPPDLNVPIRAPTMPKMPELKFTHLP
KIKPMEPIKFEPITFKSFKPITFKPIVFEPIPPIDTEKLKTYQPKEGEQFFGSAVSSFSSSETVNGKTAAEGGGS
IIVNDNGKADEQHVVFHEGDKDFAEE 
 
FC967135 (translated to AA), CfSn1B (Choristoneura fumiferana), partial 
sequence 
AVGAHAKFVWQNDNEWPAFQQIRMPKMPEMKPFKFEPITFKPIVFEPIPPIDTEKLKTYQPKEGEQFFGSSVTSF
SSSKTVNGKTVSEGGGSVIVNDNGKADEQHVVFHEGDKDFAEE 
 
MG649316, CpSn1A (Cydia pomonella) 
MASVRILIVAAVLVGCANAKFVWEPDTNDDFPAFKPFKMQMPVPPTPPQLPFPFPSFQNFAPFQPIRPIQPFAPN
AFNFPMPHIISADEIKNAKPGPNGVYNGVMVSSSSNSYVDKDGKVVKKGGTSVLTNQDGKVQEWKQGNAPPDLNK
PIQVGPLW  
 
MG649317, CpSn1B (Cydia pomonella)  
MASVRILIVAAVLVGCANAKFVWEPDTNDDFPAFKPFKMPKFEPITFDPIEPIVFEPIEFEPIKFDPIEPIKIDD
IKNHKPGKGEKYSGYSVSASKSTKTVNGKVVEDKAASSVLTNDNGKVDQQHAGYNKGEKEPRRNK 
 
MG649318, CpSn1B2 (Cydia pomonella) 
MASVRILIVAAVLVGCANAKFVWEPDTNDDFPAFKPFKMPKFEPITFDPIEPIEFEPIKFDPIEPIKIDDIKNHK
PVKGEKYSGYSVSASKSTKTVNGKVVEDKAASSVLTNDNGKVDQQHAGYNKGEKEPRRNK 
 
MG649319, CpSn1C (Cydia pomonella) 
MASVRILIVAAVLVGCANAKFVWEPDTNDDFPAFKPFKMQMPVPPTPPQLPFPPFPSFQNFAPFQPIRPIQPYAP
NAFNFPMPHIISADEIKNAKPGPNGVYNGVMVSSSSNSYVDKDGKVVKKGGTSVLTNQDGKVQEWKQGNAPPDLN
KPIQMPKFEPITFDPIEPIVFEPIEFDPIEPIKIDDIKNHKPGKGEKYSGYSVSASKSTKTVNGKVVEDKAASSV
LTNDNGKVDQQHAGYNKGEKEPRRNK 
 
MG649320, CpSn3 (Cydia pomonella)  
MPKFTFVLVIVALAISVQGFPTFEDDVAAAAASGDWAKVHEILRKNFASSFGQNTMTDVRNLKPQNGGHVFAEAK
STFEHSSNINGKSSHERGGHEVVNNDGKVSEWDLN 
 
OWR44300, DpSn2 (Danaus plexipus) 
MKVLLISAILLQAWCNAYPKPKGVASYVYTDTDGNRYGGTYDLGNNIAPFSDPIISSFSDPYVPEFFNNFGNILP
QIDLKNQRPALLNDPRAFNPTYQRRGYNPSFSRFPFGGFPFGPSAFNVNRFGENAAFASSAIAPGYRHQSAIISP
ANADIPNVSLTDRYADPSDDGKFYSVSSSSFASSDNDNGKLSGFRQAETVVNDNGKITKYRVHS 
 
OWR47400, DpSn3 (Danaus plexipus) 
MYKLIIVFVVSAAVLAEGRPSLAKELVESAKSGNWDLFHELVRQQHALADWAFDFTSDVENLKPVDGANVSGHSI
IVTKQWSDDGTNHSEHGEGREVINDNGQVTVRRFQI 
 
MG604938, GmSn1A (Galleria mellonella) 
MATKILIFLSFVALSSAGFVWVDDDNNSFPKLRQLYVPPLPQPPPLPNIPGLPQPPPLPQPPPLFGFDFSPILPI
PPIPPIPPILPTPPFINIPAPEDIKNIKPKPGQFFNGISVKSRSGYALDKDGNRVKTGGTAVLINDNGEVNETIV
GDNPPKFEESRKESSSN 
 
MG604939, GmSn1B (Galleria mellonella) 
MATKILIFLSFVALSSAGFVWVDDDNNRFPKLRQPIFPKIPKFEPFTFKPFVFKPFVFEPITFKPIDVNYQPKEG
ENFVAVSTSSHHESSNVNGVEKSSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTNENSGENNE 
 
MG604940, GmSn1B2 (Galleria mellonella) 
MATKILIFLSFVALSSAGFVWVDDDNNRFPKLRQIPKFEPFTFKPFVFKPFVFEPITFKPIDVNYQPKEGENFVA
VSTSSHHESSNVNGVEKSSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTNENSGENNE 
 
MG604941, GmSn1C (Galleria mellonella)  
MATKILIFLSFVALSSAGFVWVDDDNNRFPKLRQLYVPPLPQPPPLPNIPGLPQPPPLPQPPPLFGFDFSPILPI
PPIPPIPPILPTPPFINIPAPEDIKNIKPKPGQFFNGISVKSRSGYALDKDGNRVKTGGTAVLINDNGEVNETIV
GDNPPKFEESRKESSSIFPKIPKFEPFTFKPFVFKPFVFEPITFKPIDVNYQPKEGENFVAVSTSSHHESSNVNG
VEKSSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTNENSGENNE 
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MG604944, GmSn2A (Galleria mellonella) 
MGSVLSGALLITRPGAPEGVGAYAYQDSAGNRSPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTHQIAS
INPSNPDMPNVDVMNRFADVSQTPGGNYVAMSSRAYSVSSNVNGKEYKDRGAETTVNNNGKITTYRVKS 
 
MG604943, GmSn2B (Galleria mellonella) 
MGSVLSGALLITRPGAPEGVGAYAYQDSAGNRAFHSNLENQRIALNAASKAFDLTSNQAGYIPSFPHRSPFNNFP
GFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTHQIASINPSNPDMPNVDVMNRFADVSQTPGGNYVAMSSRAYSVS
SNVNGKEYKDRGAETTVNNNGKITTYRVKS 
 
MG604942, GmSn2C (Galleria mellonella) 
MGSVLSGALLITRPGAPEGVGAYAYQDSAGNRYGGTYGLNDGQFFGQKGQHFPIPFAQNNFQNNFLDLDDFFPEY
FRNFENLLQEAFHSNLENQRIALNAASKAFDLTSNQAGYIPSFPHRSPFNNFPGFGVIPSFPTFGMSNFPNSAFA
GGAAGPGFTHQIASINPSNPDMPNVDVMNRFADVSQTPGGNYVAMSSRAYSVSSNVNGKEYKDRGAETTVNNNGK
ITTYRVKS 
 

MG604945, GmSn3 (Galleria mellonella)  
MSRLTVVFVLATFLCVNIANANEFPFFGGNFPFPSFDFPKINIPKIKPINIDDIKNLKPSDGGVVNGAAVSSSST
VENVNGVPVRKQQTRIITNDNGQVKEVTYDN  
 
GADK01000222 (translated to AA), GmoSn1 (Grapholita molesta) 
MASATFLIVVAVLVGCANGKFVWQSDDNDDFPAFKMQMPVPPTPPKLPFAPFPPFQPFAPFQPFAPFQPVQPFFP
FPPNAFKVPMPRILTADEIRNAKPGQNGVYNGIMVSSSSSSYVDKDGKVVRKGGTSVLSNQDGKVKEWKEGNAPP
DLNKPVQVRQPW 
 
HMEL015978, HmSn1(Heliconius melpomene)  
MHDFSVYFQLLSLSEVELLLLYQCQIMAYTILLFTAFIAASVNEDMNLRMPPIPPIVIPTPEDIVKNKGPNFNGI
SVSSSSSSTVDKDGKVIQTGGTTVVTNNDGVVKEFVFGDNPPNVISASSSFTQATNINGVKTSVGGGSLVSNVNG
DVQENINYFGSNTV 
 
AHX25884, HaSn1(Helicoverpa armigera)  
MAVTTVLIVASLVAIASAGFPGFPWPENDDVFPPLPVPFFEFDAPQPKPLNHNNRFKKFEFNFEPLNPERLKKIV
PGENEYFKGKSVRSHSYSSNVNGVVNQEASVIRVENDNGKVNEETISFRKGPER 
 
XP_021200362, HaSn2A (Helicoverpa armigera) 
MMKIIFLVFIPLAWSYGPNTQGGGAFAYVDSTGNRYGGTYGLEDGKVVRTSGDPIPEHFADTVDPYHGADFGPLF
FGNFDHLLQEVFQKNFENQRLAFDAARQAFDLSSNQLGGYYPNPNVDYRYPPFGGFGMPMSGFGNSAFASASAGP
GYQHHVAAISPSNPRMPNVDRVSHFADTSLPDGRKYYSVSSKSYSSSSNINGREISNRGAETLVNDNGKVTHYKV
QN 
 
XP_021200363, HaSn2B (Helicoverpa armigera) 
MMKIIFLVFIPLAWSYGPNTQGGGAFAYVDSTGNRYGGTYGLEDGKVVRTSGDPIPEHFADTVDPYHGADFGPLF
FGNFDHLLQEYPPFGGFGMPMSGFGNSAFASASAGPGYQHHVAAISPSNPRMPNVDRVSHFADTSLPDGRKYYSV
SSKSYSSSSNINGREISNRGAETLVNDNGKVTHYKVQN 
 
XP_021200479, HaSn3 (Helicoverpa armigera) 
MAKFASTLILVVAIISVQGGPVTYDEILAAARQQQFDKVQEFPQSETDSEDEMQLRSNFGKNTEVWKPSFNSVRD
LKPADGAHVYGEAEYSFHSASNIDGKTSEEHAGHKIINDDGKIEEFDFTPSSTQFPLLSPIITSLGGHSPISNDY
GADYSFHHVPVGVGEMSEYISGKKVDSKNKNIALSALKLPITPISFTGVRDLKPEKGGQVYGEAQYAYRSATSVN
GKTTEDKGGHKIINNNGKVKEFDFTPSADQTNVSFF 
 
GBTA01037100 (translated to AA), HasSn3 (Helicoverpa assulta) 
MSKFASTLILVVAIISVQGGPVTYDEILAAARQQQWDKVQELLKSNFGKNTEVWKPSFNSVRDLKPADGAHVYGE
AEYSFHSASNIDGKTSEEHAGHKVINDDGKVEEFDFTPSSTQFPLLSPIITSLGGHSPISSDYGGADYSFHHVPV
GVGDTSEYISGKKVDSKNQNTALSALKLPLTPLSFTGIRDLKPEKGGQVYGEAQYAYRSATNVNGKTTEDKGGHK
IINNNGKVKEFDFTPSADQTNVSFF 
 
MG649321, HcSn1A (Hepialus californicus) 
MGGFSVIVFAACLLVSNVGVSSGFVFLPGFGFPHPVNAFQQARDIQSFVHNQIRSMTPFAGGVPVPVGPGVHVFN
GPNGAGVVSAAGAGGGVVSTGTGGGTVVSTSTGGGTGGFVSTLGGGGGHYGGGSTFVSSGGPKGGFGVIQTSSNI
DGKQSGQVLINDNGKVTAYELPPGGGTVFTVQSNKGGPGVASSSYSSSYSNGDGEKSSEGGVIDDN 
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MG649322, HcSn1A2 (Hepialus californicus) 
MGGFSVIVFAACLLVSNVGVSSGFPHPVNAFQQARDIQSFVHNQIRSMTPFAGGVPVPVGPGVHVFNGPNGAGVV
SAAGAGGGVVSTGTGGGTVVSTSTGGGTGGFVSTLGGGGGHYGGGSTFVSSGGPKGGFGVIQTSSNIDGKQSGQV
LINDNGKVTAYELPPGGGTVFTVQSNKGGPGVASSSYSSSYSNGDGEKSSEGGVIDDN 
 
MG649323, HcSn2 (Hepialus californicus) 
MASASAFASSDSIRNRTPGFASAQASASGTGGIGRSNRAFMNNINNQRAALEASQRAFALAAQGSGGYQGPASFG
YGYNPGYNPGYNPGYNAGFPQGGFQQAGNQGGAGNPQAAFASASIDPTGTRQIASISPSNSNSPNVDVHGPAPSR
DGGGDGKFYGVSSSSFSSSSNVNGVPTSQRTAHTVINDNGKITEHKVAS 
 
MG652368, MbSn1A (Mamestra brassicae)  
MAFTTLLVTVSMVAIANAGWPHNDNPFPGFAGPMPFVFAYPKIPPHNPYQFGYSSFRHSIPFVDPKKIESYVPGP
GETYKGSSIRSSAFSTNYNGKVNQGGSLHMIDNDNGRVKQQHHTFGTPP 
 
MG652369, MbSn1A2 (Mamestra brassicae)  
MAFTTLLVTVSMVAIANGLNFGHFFLAGWPHNDNPFPGFAGPMPFVFAYPKIPPHNPYQFGYSSFRHSIPFVDPK
KIESYVPGPGETYKGSSIRSSAFSTNYNGKVNQGGSLHMIDNDNGRVKQQHHTFGTPP 
 
MG652370, MbSn1B (Mamestra brassicae)  
MAFTTLLVTVSMVAIANAGWPHNDNPFPGFAGPMMPSLRFGPLASQSSLPGMPNFGQNFPFFQLPAFPTMPAMTF
PSLPSASDIANAKPGKGGTFTGVVITSKTEAKRKDDGTIVKESGSTILMNNDGVVTVKKCMYLLAMFFWLTNSF 
 
MG652371, MbSn2A (Mamestra brassicae) 
MMKILFVVMLSLAWSYGVPNSEGGGAFAFVDSSGNRYGGTYGLKDGKVVSRTGDPFPQHFAENIPYPNFANNIPY
QNFGDNIPYQNFADTVYPLEEDFGQAYFSNLENLLQEVFNKNLESQKLAFNAARKAFDLTSNQAGGYAGGYSGGY
SGGYYPNPNIASRYPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQHHVASINPSNPANPNVDRTINHFSDTSAP
RSGFYSVSSNSYSSSSNVNGKELNNRGAETVVNDNGKVTHYKVQS 
 
MG652372, MbSn2B (Mamestra brassicae) 
MMKILFVVMLSLAWSYGVPNSEGGGAFAFVDSSGNRYGGTYGLKDGKVVSRTGDPFPQHFAENIPYPNFANNIPY
QNFGDNIPYQNFADTVYPLEEDFGQAYFSNLENLLQEYPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQHHVAS
INPSNPANPNVDRTINHFSDTSAPRSGFYSVSSNSYSSSSNVNGKELNNRGAETVVNDNGKVTHYKVQS 
 
KOB72512, ObSn3 (Operophtera brumata), partial sequence 
APQLPFEDIIAAANLGNWDKVQSLLSSKFGTAGWQPVPLGNVRSLKPVKGGHVYGESEYTFQSSSDQNGQKTEQS
AGHKIINNDGDVKEFDFKPKFEQNPFFKLS 
 
GAQJ01002982 (translated to AA), OfSn1A (Ostrinia furnacalis) 
MPIMPRLPTLPIMPTPPIPPKAPRFPFGGFQMPFIPLPKIPTAAEMASVKPGPNQVYNGVAVKSSSSFTRDKDGK
LVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSMPEFKFSLPPLPPMPPMPPMPPMPAMPPMPAMKPIKPI
IINPLDIEQHQPGENEHFVGVSTSSYSHSSNINGVEKSGGGAHYVVNVDGEVEKEVLHFGQGDKE 
 
GAQJ01002988 (translated to AA), OfSn1B (Ostrinia furnacalis) 
MPEFKFSLPPLPPMPPMPPMPPMPAMPPMPAMKPIKPIIINPLDIELHQPGENEHFVGVSTSSYSHSSNINGVEK
SGGGAHYVVNVDGEVEKEVLHFGQGDKE 
 
MG674516, OnSn1A (Ostrinia nubilalis)  
MARTILIIVSLVAAVHAGFVWTNDNENNFSPFQHIRMPIMPRLPTLPIMPTPPIPPKAPRFPFGGFQMPFIPLPK
IPTAAEMASVKPGPNQVYNGVAVKSSSSFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSVR
FY 
 
MG674517, OnSn1A2 (Ostrinia nubilalis)  
MARTILIIVSLVAAVHAGFVWTNDNENNFSPFQHIRAPRFPFGGFQMPFIPLPKIPTAAEMASVKPGPNQVYNGV
AVKSSSSFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSVRFY 
 
MG674518, OnSn1B (Ostrinia nubilalis)  
MARTILIIVSLVAAVHAGFVWTNDNENNFSPFQHIRMPEFKFSLPPLPPMPPMPPMPPMPAMPPMPAMKPIKPII
INPLDIEQHQPGENEHFVGVSTSSYSHSSNINGVEKSGGGAHYVVNVDGEVEKEVLHFGQGDKE 
 
MG674519, OnSn1C (Ostrinia nubilalis) 
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MARTILIIVSLVAAVHAGFVWTNDNENNFSPFQHIRMPIMPRLPTLPIMPTPPIPPKAPRFPFGGFQMPFIPLPK
IPTAAEMASVKPGPNQVYNGVAVKSSSSFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSMP
EFKFSLPPLPPMPPMPPMPPMPAMPPIKPIIINPLDIELHQPGENEHFVGVSTSSYSHSSNINGVEKSGGGAHYV
VNVDGEVEKEVLHFGQGDKE 
 
MG674520, OnSn2A (Ostrinia nubilalis), partial sequence 
SLRTGDPAPAGVGAYAYQDSAGNRYGGTYGLDGAKEYSSKGKPIGPGNRGTADPWGNFADAQAFSGGFGGGWPNF
APYQQNFQQYDDFFPEYFNNLQTLLNEAFSSNFENQKLAYNAARKAFDLTSNQAGYIPNFTSRLNNFNFGGFPPF
GMPMPMGPNSAFAGASAGPGFTHQVAALNPENPSEPNVNVMSRFGEDVPRGRGKYVSVSSSSFSSSSNVNGKEKT
HKAAETYVNNNGKVTHYRVES 
 
MG674521, OnSn2B  (Ostrinia nubilalis) , partial sequence 
SLRTGDPAPAGVGAYAYQDSAGNSRLNNFNFGGFPPFGMPMPMGPNSAFAGASAGPGFTHQVAALNPENPSEPNV
NVMSRFGEDVPRAGRGKYVSVSSSSFSSSSNVNGKEKTHKAAETYVNNNGKVTHYRVES 
 
MG674522, OnSn3 (Ostrinia nubilalis)  
MSKFALLAVLAVLAVAQGYPQKEVEISDAASNGDWNLVHKLIQQRFENQRNLWEPSLTIPTGNVRSLKPLEGGHV
YGESEYTFRSESNVNGKKTESKGGHRVVNKDGVVTEYDIEPKF 
 
MH127915, OsSn2 (Oligotricha striata, Trichoptera), partial sequence 
LYIHARGGNNDGAASASASFGPGGGHQSANIYPENPSNPNINNRFGSPGTKPGGEYGVSTSSFSSSSNVNGKKSS
HKQASTSINDNGKVTTFVVRDSLFWPV 
 
XP_014366087, PmSn1A (Papilio machaon) 
MAYFFLIATIVLVVGVNADPSNDNQNPFQGFPFDQFQKPFQNIHVNSFQPFFPFPLHPIIPPFPTIKIPSPDDII
GKKPSPGESFNGVLVQSSSGFTTDENGNVIKNGGTTVLTNDNGEVKEFKVGKTPPVIKSNIVPPFQNPKITITKG
KMPVMPPMPLFFPQIHITSFNNDNLKRIKPGPNQHFVGSSSSSFTVSSNVNGRKNYAGATKTIVNNNGHVDEQAL
IIENSV 
 
XP_014366086, PmSn1B (Papilio machaon) 
MAYFFLIATIVLVVGVNADPSNDNQNPFQGFPFDQFQKPFQNIHVNSFQPFFPFPLHPIIPPFPTIKIPSPDDII
GKKPSPGESFNGVLVQSSSGFTTDENGNVIKNGGTTVLTNDNGEVKEFKVGKTPPVIKSNIVPPFQNPKITITKG
KTPPINLSKLPKIDLPKLPDINIPGIINIKGVQLPSIDFSQLPDIPESEMPVMPPMPLFFPQIHITSFNNDNLKR
IKPGPNQHFVGSSSSSFTVSSNVNGRKNYAGATKTIVNNNGHVDEQALIIENSV 
 
KPJ09383, PmSn2 (Papilio machaon) 
MAFLAIENQFNDHDTKRSGSPNPDGVGVFAYQDSAGRRYECVYKPNVNEADDSSESSNVNKINEVLPYDTNWPCR
RFLPPLPPLPPLKPLTPFKPLRPLPPLKPLPRLLSPFPTLSPFPQLPPLPHFKKLRDVIFGNIENQQRAAFEAAQ
NTFGAFNNFPFIPNFDFRYPPYGHFNNFGPSYRAPFDMPGSNSAFAAGAVGPGFRHQVAAINPGNPQMPNVDTTM
NREPENRQGFYSVSSSSYASSLNNNGVPQNQRGAETVVNDNGRITKYVLGIPGCARQEDVVCRSRRTAYCGRHWE
RPTSTTEQTKDNDDDTEVLTSNVMILKI 
 
XP_014366094, PmSn3 (Papilio machaon) 
MMKLCPVIFVIGFLFINVEGAPFDANDISAAAANGDWDTFHRLIRNKFLLAHNRIEDKFRSMRRRLSQGFDFKPN
FESIRSLQPDGPDSNVYGEAQYSFHSSSNVNGQKSEQRGGRRIINKNGVVEEYELP 
 
XP_013149659, PpSn1 (Papilio polytes) 
MAYFTLIATIVLVVGVNADSSDNDNPFPGFPFNQFQRPFHNVHVNSFQPFFPFPLHPVIPPFPTIKIPSPDDIIG
KNPNPGETYSGIVVQSSSGYTTDENGNVVKTGGTTVVTNDNGEVKEYKVGKNPPVIKNNIVPPVPVVPPMPLFFP
EIHISSFNNDNLKNIKPGPNQHFVGSSSSSFTVSSNVNGKKNYAGASKTIVNNNGKVDEQALVIENSV 
 
XP_013149635, PpSn2A (Papilio polytes) 
MKVVYLVSAIVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNVNKINEVLPFDTNWQCR
RFLPPLPPLPPLKPLTPFKPLRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKTLRDTIFGNIENQQRAAFEAAQ
NSFGAFNNFPFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRHQVAAINPGNPQMPNVDTTM
NRAPENRQGFYSVSSSSYASSMNNNGVPQNQRGAETVVNDNGRITKYVVHN 
 
XP_013149637, PpSn2B (Papilio polytes) 
MKVVYLVSAIVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNVNKINEVLPFDTNWQCR
RFLPPLPPLPPLKPLTPFKPLRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKTLRYPPYGHFNYFGPSYRAPFD
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MSGSNSAFAAGAVGPGFRHQVAAINPGNPQMPNVDTTMNRAPENRQGFYSVSSSSYASSMNNNGVPQNQRGAETV
VNDNGRITKYVVHN 
 
XP_013149638, PpSn2C (Papilio polytes) 
MKVVYLVSAIVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNVNKINEVLPFDTNWQDT
IFGNIENQQRAAFEAAQNSFGAFNNFPFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRHQV
AAINPGNPQMPNVDTTMNRAPENRQGFYSVSSSSYASSMNNNGVPQNQRGAETVVNDNGRITKYVVHN 
 
XP_013149639, PpSn2D (Papilio polytes) 
MKVVYLVSAIVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNVNKINEVLPFDTNWQYP
PYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRHQVAAINPGNPQMPNVDTTMNRAPENRQGFYSVSSSSYAS
SMNNNGVPQNQRGAETVVNDNGRITKYVVHN 
 
NP_001298377, PpSn3 (Papilio polytes)  
MKLCPVIFIIGFLFFSVEGAPFNQNEINAAAANGDWETFHRLLSQGFDFKPNFDSIRSLQPDGPDSKVYGEAQYS
FHSSSNVNGQQSEQRGGRRIINKNGVVEEYELP 
 
XP_013177374, PxSn1A (Papilio xuthus)  
MAHFFLIATIALLVGVNADPSNDNQNPFQGFPFNQFQRPFQNFHVNGFQPFFPFPLHPIIPPFPTIKIPSPDDII
GKNPSPGETFSGVVVQSSSGYTTDENGNVIKTGGTTVLTNDNGDVKEFKVGKNPPVIKSNIVPPVPVVPPTPVFF
PQIHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVARNVNGKKNYAGATKTIVNNNGQVDEQALIIENSV 
 
KPI97590, PxSn1B (Papilio xuthus) 
MAHFFLIATIALLVGVNADPSNDNQNPFQGFPFNQFQRPFQNFHVNGFQPFFPFPLHPIIPPFPTIKIPSPDDII
GKNPSPGETFSGVVVQSSSGYTTDENGNVIKTGGTTVLTNDNGDVKEFKVGKNPPVIKSNIVPPVPVVPPTPVFF
PQIHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVARNVNGKKNYAGATKTIVNNNGQVDEQALIIENSVPVVPPT
PVFFPQIHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVASNVNGKKNYAGATKTIVNNNGQVDEQALIIENSDND
NKEQEASDSSYMKQNMEAPASYIPLYYGYVPFYELIGY 
 
XP_013177102, PxSn2 (Papilio xuthus) 
MKFLYLVSAVVLHCSWSYGSPSPDGVGVFAYQDSTGRRYECVYEADDSSESSNVNKINEVLPFDTNWPCRRFLPP
LPPLPPLKPLTPFKPLRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKKFRDVIYDNIENQQRAAFEAAQNTYGA
FNNFPFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAAAVGPGFRHQVAAINPGNPQMPNVDTTINRQPQ
NRQGQGFYSVSSSSYASSLNNNGVPQNQRGAETVVNDNGRITKYAVHN 
 
XP_013177509, PxSn3 (Papilio xuthus) 
MMKLCPVLFVIGFIFINVEGAPFDQNDISAAAANGDWNTFHRLIQNKFRLARNRIEDKFKLMRRRLSQGFDFKPN
FDSIRSLQPDPDSNVYGEAQYSFHSSSNVNGQKSEQRGGRRIVNKNGVVEEYELP 
 
PIENAPT00000019993, PnSn1A (Pieris napi) 
MALRCVVAFLAVTCTHALNQYQNEYGNFQNNHGFRQPQFPSITMPPIKPIVFPTFPTFSPEDIINQRGGPGVNYN
GVAISSSSFTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDGSNINIVSSFPQPKIPKVPFLPLPPVPKIDPIV
IPKYRPGPNEEFRGRSFVSYRHSSNINGERSGGGVDTIINNDNGRVDKKTYKYGDLKDDF 
 
PIENAPT00000019992, PnSn1B (Pieris napi) 
MALRCVVAFLAVTCTHALNQYQNEYGNFQNNHGFRQPQFPSITMPPIKPIVFPTFPTFSPEDIINQRGGPGVNYN
GVAISSSSFTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDGSNINIVLQFPQPKIPKFPVLPQIKLPLPLLPV
PPFPQIKVPFLPLPPVPKIDPIVIPKYRPGPNEEFRGRSFVSYRHSSNINGERSGGGVDTIINNDNGRVDKKTYK
YGDLKDDF 
 
PIENAPT00000019991, PnSn1C (Pieris napi)                            
MPPIKPIVFPTFPTFSPEDIINQRGGPGVNYNGVAISSSSFTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDG
SNINIVSSFPQPKIPKVPFLPLPPVPKIDPIVIPKYRPGPNEEFRGRSFVSYRHSSNINGERSGGGVDTIINNDN
GRVDKKTYKYGDLKDDF 
 
PIENAPT00000008671, PnSn2 (Pieris napi), partial sequence 
YSVRITSGLPDPRGVGVYAYQDSLGNRYGGSYGLDDKDIVRNSDPYFGQYPTVAQVPYLGNFADSFYPNYISNYD
NILQEVFASNLEAQRLASYAAHKAYELTTNQIREFPNFSRFPSFGPIFGAGGLVPYDIMSRPNSAFASGAIGPGF
SHQIAAINPENDAMRNIEVTNRFNDAPGNNKFYGVSSSSYSSSSNVNGKAQNLRGAETVVNNNGKITKYRVQDP 
 
PIENAPT00000007293, PnSn3 (Pieris napi) 
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MIKIFVLFAAMCALVTGNTLSVEDFIKAASAGDFKTLRKFVNPNFAFDNFPGQPNLNTDVASLQPGPGAHVFGQA
ESSFSSYSNNNGKVSSESGGYGLINKDGVVSSYSFTPKNIVTPVENIPQN 
 
maker-scaffold23-augustus-gene-1.98-mRNA-1, PiSn1 (Plodia interpunctella)  
MHTTNHFQHLHKNKHAYAHSAGYVWVDEEDDAPPGYKRMYVPPIMQPPPLPGFGNLPPLPQPPPLYVRDFSQPFE
HFHPFPQFVPINIPSPADIKNTKSEPGKVFNGVSVKSVSGFGEDEDGKPIRTGGTTIVVNENGEVKETKVGKNPP
NIED 
 
maker-scaffold23-augustus-gene-1.96-mRNA-1, PiSn2 (Plodia interpunctella) 
MSCRKRTPVGVSSFAYQDSSGNRYGGTYHTPDGQLDQFFEPKDLQFQTPYQQNSYQAQGNFFPDYFRNLQFLIQD
ITETREFSRSGERRSNLTPLHPLRAIKPFLKPLPPLRPLRLFRPRHAKSGSGAFESNLANQALALKAAQQAFDLT
SSQAGYIPYLPFRSGDFGNFGNMFNSANSAFAGGFAGPGFTHQIAAISPPNPNNPNVNVFERFNEGSAIPGANFV
SMKSTAYSSSSNINGKEISNRGSETVVNNNGKVTGYSVHS 
 
maker-scaffold23-exonerate_est2genome-gene-1.26-mRNA-1, PiSn3 (Plodia 
interpunctella)  
MTNFSVVVVLAAFVCALNANPTNFGSGGLDTSFDDAWEKLSISTPKPLTEQDIENLRPSNDTVVQGQSHYTSKHV
ETKNGVITNEESDTKDVTNDNGNVSKHETKN 
 
BAS31058, SrSn1A (Samia cynthia ricini) 
MAFTKILLALSFVALSNAFLLWPNGASSFAGSKNDYTGFPAPRFPLFPDFSGVLNFPTSFVSSAFSGFPRFPSVP
FPSPDDIRNTKARPGQTYTGLFTSSGGGGGGVIIANIDGQVLEKHFGETSSTTIDTLKKMAFTKILLALLSFVAL
S 
  
BAS31061, SrSn1B (Samia cynthia ricini)  
MAFTKILLALSFVALSNAFLLWPNGASSFAGSKMFPSFPSFGNLFNPFSILPPIINPDDIKTHVAGPNEHFSAVS
TSSHSFSSNVDGKVTEGGGMSTIVNDGKNVKESVLVYGDDDGDRDGDHDGNHDTDNDD 
 
BAS31060, SrSn1C (Samia cynthia ricini) 
MALMKIFLALLFVGLSNAVLMWPNDDPRFPSSKNYYTRYPAPGYPTFPDSSDFMNFPFKFVFNDFPRFQSFPKVP
FPSPDDIRNTNPRPGQTYTGLYASTGGSGGGVIIANVDGQVLEKRFPETTSDTSNN 
 
GARL01003268 (translated to AA), SeSn3A (Spodoptera exigua) 
MAKIVSTLILLIVIITVQGQAPEYEEVIKAARAGNWEQVQKILNSNLGKQAGWMPPSFDSLRELKPENGGHVYGE
AEYAYHSASNINGRTTEQSVGHKIINEDGRVKEFDFTPSTDYSPVIQSVISPIIQKAGDYGAAGYNQQYAGSGAG
KPNIAGQRLNNNLQQDYYPRNSANLALPVPHLSFTNVRDLKPPQGGHVYGEAQYAYHTASNINGKKSEDSGGHKI
INNDGKIKEFDFTPKPKFGPLKKLPLAVLDKDIGELKSLFLQ 
 
GARL01003267 (translated to AA), SeSn3A2 (Spodoptera exigua) 
MAKIVSTLILLIVIITVQGQAPEYEEVIKAARAGNWEQVQKILNSNLGKQAGWMPPSFDSLRELKPENGGHVYGE
AEYAYHSASNINGRTTEQSVGHKIINEDGRVKEFDFTPSTDYSPVIQSVISPIIQKAGDYGAAGYNQQYAGSGAG
KPNIAGQRLNNNLQQDYYPRNSANLALPVPHLSFTNVRDLKPPQGGHVYGEAQYAYHTASNINGKKSEDSGGHKI
INNDGKIKEFDFTPKPKFGPVSYY 
 
MG674523, SliSn1A (Spodoptera littoralis)  
MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPMKYNFPPYKFKPIRPFKMKSVFDSFENFHN
FDDFPKFPEIKPIDFDMIKTYQPGNGENFQGHSIISNSYSSNNNGEISQGGHIAVVQNNNGEVKEEKIVF 
 
MG674524, SliSn1A2 (Spodoptera littoralis) 
MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPMLSALRFGPISMPNPGFPKFPTIPSPTFLF
PFPTMPTFQSIQDMVKTMPNKGSYSGVVVSTQTESKMKDDGTLVKKGGSTIVINDDGKVTVHTSKFLLLN 
 
MG674526, SliSn1A4 (Spodoptera littoralis) 
MGLSTFMLTAFLVVMTSAGWPGWPTGDNPFAGYHSPMLSALRFGPISMPNPGFPKFPTIPSPTFLFPFPTMPTFQ
SIQDMVKTMPNKGSYSGVVVSTQTESKMKDDGTLVKKGGSTIVINDDGKVTVHTSKFLLLN 
 
MG674528, SliSn2A (Spodoptera littoralis)  
MIKIIFLVMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFADIAYPNEDDFGTAY
FANLENLLQEVFQRNIENQRLAFDAARKAFDLTSNQAGYYPTPNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGA
AAGPGFQHQVASIFPVNPANPNVNHFADTVQQPGRNGFYSVSSNSFSSSSNVNGKTLNSRGAETLVNDNGRITHY
KVEN 
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MG674529, SliSn2B (Spodoptera littoralis)  
MIKIIFLVMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFADIAYPNEDDFGTAY
FANLENLLQEFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQHQVASIFPVNPANPNVNHFADTVQQPGRNGF
YSVSSNSFSSSSNVNGKTLNSRGAETLVNDNGRITHYKVEN 
 
EZ983678 (translated to AA), SliSn3 (Spodoptera littoralis) 
MARIISTLILVVVVIAVQGQAPEYEEVIKAAKAGNWDQVQELLNSNLGKQAGWKPPSFNSLRELKPENGGHVYGE
AEYAYHSASNVNGRTTEQNAGHKIINEDGRVKEYDFTPSTSYAPHIPSIISPVGQKAGDYVASDYHYQYGGSVSG
KPNFASQKLNNNLPQDYYPRNSAVVPIPALSFTNVRELKPPQGGHVYGEAQYAYHTASNINGQKSEDAGGHKIIN
NDGKVKEFDFTPKPISGPLKKLPLAVLDKNIGRVKSLILQ 
 
XM_022965570 (translated to AA), SlSn1 (Spodoptera litura) 
MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPMLTSLRFGPISMPNPGIPKFPTIPSPTFLF
PFPTMPTFQSIQDMVKTMPNKGSYSGVVVSTQTESKMKDDGTLVKKGGSTILINDDGKVTVHTTGNNPPDLNQIK
PTTITLHQQKYNFPPYKFRPIRPFKLKNVFDSFENFQNFDDFPKFPEIKPIDFDIIKTYQPGNGENFRGHSIISN
SYSTNNNGQVSQGGHIAVVQNDNGQVKEEKIVF 
 
XM_022966172 (translated to AA), SlSn2A (Spodoptera litura) 
MIKIIFLVMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFADFAYPNEDDFSTAY
FANLENLLQEVFQRNIENQRLAFDAARKALDLTSNQAGYYPTPNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGA
AAGPGFQHQVASIFPVNPANPNVNHFADTVQQPGRNGFYSVSSNSFSSSSNVNGKAVNSRGAETLVNDNGRITHY
KVEN 
 
XM_022966173 (translated to AA), SlSn2B (Spodoptera litura) 
MIKIIFLVMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFADFAYPNEDDFSTAY
FANLENLLQEFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQHQVASIFPVNPANPNVNHFADTVQQPGRNGF
YSVSSNSFSSSSNVNGKAVNSRGAETLVNDNGRITHYKVEN 
 
XP_022822185, SlSn3 (Spodoptera litura) 
MARIISTLILVVVVIAVQGQAPEYEEVIKAAKAGNWDQVQELLSNLGKQAGWKPPSFNSLRELKPENGGHVYGEA
EYAYHSASNVNGRTTEQNAGHKIINEDGRVKEYDFTPSTSYAPHIPSIISPVGQKAGDYVASDYHYQYGGSVSGK
PNFASQKLNNNLPQDYYPRNSAVVPIPALSFTNVRELKPPQGGHVYGEAQYAYHTASNINGQKSEDAGGHKIINN
DGKVKEFDFTPKPISGPLKKLPLAVLDK 
 
GBAS01010279 (translated to AA), TlSn1 (Telchin licus) 
MALKKIIFITVSLAAMVHAGYVWQDDDQDMWPRYQAYNMPNPYFPPLPALPPLPSLPTFGHFSFPPFPPLPRFPP
LPKIPTPGEISKIKPAPGQVVSGIAVKSSSGIATDKDGNVIHSGGTTVVTNDNGDVKEIKIGKSPPNINDPIIIP
PFPEFKFEPIPPIPPIPPIDFDDIRSYQPDPDENFVAYSTSSHSHSSNINGKKSSGGGTSTILNVNGAVDEEAVR
IGQHDKKKKKKKY 
 
MG674530, TbSn1 (Tineola bisselliella)  
MIIKLFLLLTTFVVISQADMDFPPFPEFPKMHFPKMEFRPLRFPKIVIPSPLEMRQMKPRPGETFHGVAVQSVSG
SEVDESGKVVIKEGATVITNHNGNVKEFRYDHPDESPVVEFAVSRK 
 
MG674531, TbSn3 (Tineola bisselliella)   
MAKFTLLFVIATLAVCVQALPYRQNDVASMAVQQKWEELSRLLNERIQARFGLTPVDPNVFQGRHFDIKNLHPTD
GGHVYGESKFEYHTATNVNGHEDKHSGGHKVINKDGHVTEFDYTPQN 
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Supplementary figure legends 
 
 
Figure S1. Alignments of amino acid sequences of the Sn1 seroins. Line at the bottom 

of the figure indicates range of individual modules. Fuzzy borders of the modules are indicated by 

the broken line. Note that 18 top sequences represent the N-version, the bottom 17 sequences 

the C-versions, and the remainder are the L-versions of Sn1 seroins. 

 

Figure S2. Alignments of amino acid sequences of the Sn2 seroins. Line at the bottom 

indicates range of individual modules. Fuzzy borders of the modules are indicated by the broken 

line. The sequences from B1 to C2 are highly diversified due to alternative splicing. 

 

Figure S3. Alignment of amino acid sequences of the Sn3 seroins. The segments of the 

bottom line indicate the fuzzy borders of the modules. The large modules B2 and C2 were found 

in most noctuids but in no species from other superfamilies. 

 

Figure S4. Alignment of 117 seroin protein sequences used for the construction of 
phylogenetic trees (shown in Figures 3 and S5). 

 
Figure S5. Phylogenetic trees based on 117 seroin protein sequences. (A) Maximum 

likelihood tree reconstructed with NNI search algorithm, statistical evaluation calculated by 

aBayes test is shown next to the branches, only values higher than 50 are presented. (B) Maximum 

likelihood tree reconstructed with SPR search algorithm (from 10 random trees), statistical 

evaluation calculated by aBayes test is shown next to the branches, only values higher than 50 are 

presented. (C) Bayesian inference tree based on 3,000,000 generations (50% burn-in), nodes 

support values are Bayesian posterior probabilities, only values higher than 0.95 are shown. 
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MbSn2A   -MMKILFV---VMLSLAWSYGVPNSEGGGAFAFVDSSGNRYGGTYGLKDGKVVSRTGDPFPQHFAE------------NIPYPNFANNIPYQNFGDNIPYQNFADTVYPL----------------------EEDFGQAYFSNLENLLQEVFNKNLESQKLAFNAARKAFDLTSNQAGGYAG--SGGYYPNPNIASRYPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQH---------HVASINPSNPANPNVDRTINHFSDTSAPRSG--FYSVSSNSYSSSSNVNGKEL-NNRGAETVVNDNGKVTHYKVQS----------------------------------------------------  
MbSn2B   -MMKILFV---VMLSLAWSYGVPNSEGGGAFAFVDSSGNRYGGTYGLKDGKVVSRTGDPFPQHFAE------------NIPYPNFANNIPYQNFGDNIPYQNFADTVYPL----------------------EEDFGQAYFSNLENLLQE-----------------------------------------------YPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQH---------HVASINPSNPANPNVDRTINHFSDTSAPRSG--FYSVSSNSYSSSSNVNGKEL-NNRGAETVVNDNGKVTHYKVQS----------------------------------------------------  
SliSn2A  -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFAD-------------IAYPN------------------------------------------------EDDFGTAYFANLENLLQEVFQRNIENQRLAFDAARKAFDLTSNQAGYYPT--------PNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKTL-NSRGAETLVNDNGRITHYKVEN----------------------------------------------------  
SliSn2B  -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFAD-------------IAYPN------------------------------------------------EDDFGTAYFANLENLLQE----------------------------------------------FAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKTL-NSRGAETLVNDNGRITHYKVEN----------------------------------------------------  
SlSn2A   -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFAD-------------FAYPN------------------------------------------------EDDFSTAYFANLENLLQEVFQRNIENQRLAFDAARKALDLTSNQAGYYPT--------PNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKAV-NSRGAETLVNDNGRITHYKVEN----------------------------------------------------  
SlSn2B   -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHRYGGTYGLKDGRVIPTSGDPIPQRFAD-------------FAYPN------------------------------------------------EDDFSTAYFANLENLLQE----------------------------------------------FAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKAV-NSRGAETLVNDNGRITHYKVEN----------------------------------------------------  
HaSn2A   -MMKIIFL---VFIPLAWSYG-PNTQGGGAFAYVDSTGNRYGGTYGLEDGKVVRTSGDPIPEHFAD-----TVDPYHGADFGP-------------------------------------------------------LFFGNFDHLLQEVFQKNFENQRLAFDAARQAFDLSSNQLGGYY------------PNPNVDYRYPPFGGFGMPMSGFGNSAFASASAGPGYQH---------HVAAISPSNPRMPNVDRVSHF-ADTSLP-DGRKYYSVSSKSYSSSSNINGREI-SNRGAETLVNDNGKVTHYKVQN----------------------------------------------------  
HaSn2B   -MMKIIFL---VFIPLAWSYG-PNTQGGGAFAYVDSTGNRYGGTYGLEDGKVVRTSGDPIPEHFAD-----TVDPYHGADFGP-------------------------------------------------------LFFGNFDHLLQE---------------------------------------------------YPPFGGFGMPMSGFGNSAFASASAGPGYQH---------HVAAISPSNPRMPNVDRVSHF-ADTSLP-DGRKYYSVSSKSYSSSSNINGREI-SNRGAETLVNDNGKVTHYKVQN----------------------------------------------------  
BmSn2A   -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNRYGGTYGLKDGAVVDKQGD-FPPNFQP------ESFQDLD--FPEYLRNFENLLRE---------------PFTRFTPIRTKSFFPYTPLRFEPFRPFPSYP-------QRAFSSNIEAQRLAFEAAQKAFDLTSNQAGYIPGFD------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN----------------------------------------------------  
BmSn2B   -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNRYGGTYGLKDGAVVDKQGD-FPPNFQP------ESFQDLDYFFPEYLRNFENLLRE---------------PFFRFTPIRTKSFFPYTPLRFEPFRPFPSYP-------Q-----------------------------------------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN----------------------------------------------------  
BmSn2C   -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNR----------------------------------------------------------------------PFFRFTPIRTKSFFPYTPLRFEPFRPFPSYP-------QRAFSSNIEAQRLAFEAAQKAFDLTSNQAGYIPGFD------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN----------------------------------------------------  
AySn2A   -MGTHCFSV--QYVAPTSPSGVPDQSGVGAFSYQDSAGNRYGGTYGLRDGQVVDTKGD-FPPNFHF------NTFQDLDSFFP-------------------------------------------------------EYFRNLGNLLQEAFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFN---YPGAGNFPNFGDFPGVPLAFPAMPNFGNEFGAFAAAVANPGYRQ---------QIAAINPSNPGVPNVNEVRYS--NSETPGNNGGYMAVSSTSYSTSSNADGQIT-NSRAAETVINDNGKITKYSVKN----------------------------------------------------  
AySn2B   -MGTHCFSV--QYVAPTSPSGVPDQSGVGAFSYQDSAGNR--------------------------------------------------------------------------------------------------------------AFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFN---YPGAGNFPNFGDFPGVPLAFPAMPNFGNEFGAFAAAVANPGYRQ---------QIAAINPSNPGVPNVNEVRYS--NSETPGNNGGYMAVSSTSYSTSSNADGQIT-NSRAAETVINDNGKITKYSVKN----------------------------------------------------  
AeSn2A   -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNRYGGTYGLNDGQVVDVKGD-FPPNFHP------QNFQDLDDFFP-------------------------------------------------------SYFANLDNVLQETFHRNVEIQRLAFNAARKAFDLTSNQAGYNPYFD-SRFPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SESKSGKPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS----------------------------------------------------  
AeSn2B   -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNRYGGTYGLNDGQVVDVKGD-FPPNFHP------QNFQDLDDFFP-------------------------------------------------------SYFANLDNVLQE-------------------------------------FPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SESKSGKPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS----------------------------------------------------  
AeSn2C   -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNR---------------------------------------------------------------------------------------------------------------------------------------------------FPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SSKSGKNPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS----------------------------------------------------  
GmSn2A   -MGSVL-----SGALLITRPGAPEGVGA--YAYQDSAGNR--------------------------------------------------------------------------------------------------------------------------------------------------------SPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTH---------QIASINPSNPDMPNVDVMNRF--ADVSQTPGGNYVAMSSRAYSVSSNVNGKEY-KDRGAETTVNNNGKITTYRVKS----------------------------------------------------  
GmSn2B   -MGSVL-----SGALLITRPGAPEGVGA--YAYQDSAGNR--------------------------------------------------------------------------------------------------------------AFHSNLENQRIALNAASKAFDLTSNQAGYIPSF------PHRSPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTH---------QIASINPSNPDMPNVDVMNRF--ADVSQTPGGNYVAMSSRAYSVSSNVNGKEY-KDRGAETTVNNNGKITTYRVKS----------------------------------------------------  
GmSn2C   -MGSVL-----SGALLITRPGAPEGVGA--YAYQDSAGNRYGGTYGLNDGQFFGQKGQHFPIPFAQN--NFQNNFLDLDDFFP-------------------------------------------------------EYFRNFENLLQEAFHSNLENQRIALNAASKAFDLTSNQAGYIPSF------PHRSPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTH---------QIASINPSNPDMPNVDVMNRF--ADVSQTPGGNYVAMSSRAYSVSSNVNGKEY-KDRGAETTVNNNGKITTYRVKS----------------------------------------------------  
AkSn2    -------------HISGTPVGVSS------FAYQDSSGNS-----------------------------------------------------------------------------------------------------------------------------------ITQTSDFSRSAESRFGLPPLRPLKFLKPLSRSSDFGNFGNMFNSPNSAFAGGFASPGFTH---------QIAAISPPNPSNPNVNVFERFNEGSAIP--GANFVSMKVHSYSSSSNVNGKEISNRGSENCRQINNGKVTGYSVHS----------------------------------------------------  
PiSn2    --MSCRKRTP-VGVSSFA-YQDSSGNRYGG-TYHTPDGQL------------DQFFEPK-DLQFQTP--YQQNSYQAQGNFFPDYFRNLQFLIQDITETREFSRSGE---RRSNLTPLHPLRAIKPFLKPLPPLRPLRLFRPRHAKSGSGAFESNLANQALALKAAQQAFDLTSSQAGYIPYL---------------PF-RSGDFGNFGNMFNSANSAFAGGFAGPGFTH---------QIAAISPPNPNNPNVNVFERFNEGSAIP--GANFVSMKSTAYSSSSNINGKEISNRGSE-TVVNNNGKVTGYSVHS----------------------------------------------------  
AtSn2    -MNYYFIVLGVICLQTKWIYGIPVG--VSSFSYQDSSGNRYGGTYQIPDGQFGHFFAPN-DLPFQIP--FEQNNYLPQGNFFP-------------------------------------------------------DYFRNFEYLIQEAFRSNFANQNLALKAARKAFDLTSHQAGYIPYF---------------PF-RSGDFED-SQMFNSHNSAFAGAAAGPGYTH---------QIAAINPGNPNQPNVNVLERF---DDQPSPGSNFVSMSSKSYAMSSNINGKET-SNRGSETVVNNNGKITEYSVHS----------------------------------------------------  
OnSn2A   ----------------SLRTGDPAPAGVGAYAYQDSAGNRYGGTYGLDGAKEYSSKGKPIG-PGNRG----------------------------TADPWGNFADAQ---AFSGGFGGGWPNFAPYQQNFQQYDDFFPEYFNNLQTLLNEAFSSNFENQKLAYNAARKAFDLTSNQAGYIPNF----------TSRLNNFNFGGFPPFGMPMPMGPNSAFAGASAGPGFTH---------QVAALNPENPSEPNVNVMSRF-GEDVPR-GRGKYVSVSSSSFSSSSNVNGKEK-THKAAETYVNNNGKVTHYRVES----------------------------------------------------  
OnSn2B   ----------------SLRTGDPAPAGVGAYAYQDSAGNS-----------------------------------------------------------------------------------------------------------------------------------------------------------RLNNFNFGGFPPFGMPMPMGPNSAFAGASAGPGFTH---------QVAALNPENPSEPNVNVMSRF-GEDVPRAGRGKYVSVSSSSFSSSSNVNGKEK-THKAAETYVNNNGKVTHYRVES----------------------------------------------------  
PnSn2    -------------YSVRITSGLPDPRGVGVYAYQDSLGNRYGGSYGLDDKDIVRNSDPYFG--QYPTV--------------------------AQVPYLGNFADSFY-----------------------------PNYISNYDNILQEVFASNLEAQRLASYAAHKAYELTTNQIREFPNFS---------RFPSFGPIFGAGGLVPYDIMSRPNSAFASGAIGPGFSH---------QIAAINPENDAMRNIEVTNRF---NDAP-GNNKFYGVSSSSYSSSSNVNGKAQ-NLRGAETVVNNNGKITKYRVQDP---------------------------------------------------  
DpSn2    -MK-VLLISA-ILLQ-AWCNAYPKPKGVASYVYTDTDGNRYGGTYDL-GNNIAPFSDPII---SSFSD---------------------------------------------------------------------PYVPEFFNNFGNILPQIDLKNQRPALLNDPRAFNPTYQRRGYNPSFS---------RFPFGGFPFG-PSAFNVNRFG-ENAAFASSAIAPGYRH---------QSAIISPANADIPNVSLTDRY---ADPSDDG-KFYSVSSSSFASSDNDNGKLS-GFRQAETVVNDNGKITKYRVHS----------------------------------------------------  
PxSn2    -MKFLYLVSA-VVLHCSWSYGSPSPDGVGVFAYQDSTGRRYECVY-----EADDSSESSNV--NKINEVLPFDTNWPCRRFLP---------PLPPLPPLKP-LTPFKP-LRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKKFR--DVIYDNIENQQRAAFEAAQNTYGAFNNF--------PFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAAAVGPGFRH---------QVAAINPGNPQMPNVDTTIN---RQPQNRQGQGFYSVSSSSYASSLNNNGVPQ-NQRGAETVVNDNGRITKYAVHN----------------------------------------------------  
PmSn2    -MAFLAIENQ-FNDHDTKRSGSPNPDGVGVFAYQDSAGRRYECVYKPNVNEADDSSESSNV--NKINEVLPYDTNWPCRRFLP---------PLPPLPPLKP-LTPFKP-LRPLPPLKPLPRLLSPFPTLSPFPQLPPLPHFKKLR--DVIFGNIENQQRAAFEAAQNTFGAFNNF--------PFIPNFDFRYPPYGHFNNFGPSYRAPFDMPGSNSAFAAGAVGPGFRH---------QVAAINPGNPQMPNVDTT-----MNREPENRQGFYSVSSSSYASSLNNNGVPQ-NQRGAETVVNDNGRITKYVLGIPGCARQEDVVCRSRRTAYCGRHWERPTSTTEQTKDNDDDTEVLTSNVMILKI  
PpSn2A   -MKVVYLVSA-IVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNV--NKINEVLPFDTNWQCRRFLP---------PLPPLPPLKP-LTPFKP-LRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKTLR--DTIFGNIENQQRAAFEAAQNSFGAFNNF--------PFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRH---------QVAAINPGNPQMPNVDTT-----MNRAPENRQGFYSVSSSSYASSMNNNGVPQ-NQRGAETVVNDNGRITKYVVHN----------------------------------------------------  
PpSn2B   -MKVVYLVSA-IVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNV--NKINEVLPFDTNWQCRRFLP---------PLPPLPPLKP-LTPFKP-LRPLPPMKPLPRLLSPFPTLSPFPQLPPLPHFKTLR-----------------------------------------------YPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRH---------QVAAINPGNPQMPNVDTT-----MNRAPENRQGFYSVSSSSYASSMNNNGVPQ-NQRGAETVVNDNGRITKYVVHN----------------------------------------------------  
PpSn2C   -MKVVYLVSA-IVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNV--NKINEVLPFDTNWQDT-----------------------------------------------------------------------IFGNIENQQRAAFEAAQNSFGAFNNF--------PFIPNFDFRYPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRH---------QVAAINPGNPQMPNVDTT-----MNRAPENRQGFYSVSSSSYASSMNNNGVPQ-NQRGAETVVNDNGRITKYVVHN----------------------------------------------------  
PpSn2D   -MKVVYLVSA-IVLQCSWSYGSPGPDGVGVFAYQDSTGRRYECVYKPNINEADDSSESSNV--NKINEVLPFDTNWQ--------------------------------------------------------------------------------------------------------------------YPPYGHFNYFGPSYRAPFDMSGSNSAFAAGAVGPGFRH---------QVAAINPGNPQMPNVDTT-----MNRAPENRQGFYSVSSSSYASSMNNNGVPQ-NQRGAETVVNDNGRITKYVVHN----------------------------------------------------  
HcSn2    -----------MASASAFTTSYSSRNRTPGFASAQASASATGGI-----------------------------------------------------------------------------------------------------GRSNRVFMNNVNNQRAALEASQRAFAAASQGYGGYQG--YGYNAGYNPGYNPGYNPGYNAGFPQGGFPQAGHQGGGGGNPQASFASASIDPTGTRQVASISPSNPNSPNIDVRGPA---PSHGGGDGKFYGVSSSSFSSSSNVDGTPT-SHRTAHTVVNDNGKITEHKVSS----------------------------------------------------  
OsSn2    -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LYIHARGGNNDGAASASASFGPGGGH---------QSANIYPENPSNPNINNRFGS------PGKPGGEYGVSTSSFSSSSNVNGKKS-SHKQASTSINDNGKVTTFVVRDSLFWPV----------------------------------------------  
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HaSn1     -MAVTTVLIV-ASLVAIASAGFPG------FPWPENDDVFPPLPVP-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------FFEFDAPQPKPLNHN--------------NRFKKFEFNFEPLNPERLKKIVPGENEYFKGKSVRSHSYSSNVNGVVN-QEASVIRVENDNGKVNEETISFRKGPER-----------  
MbSn1A    -MAFTTLLVT-VSMVAIAN-----------AGWPHNDNPFPGFAGPM--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PFVFAYPKIPPHNPYQF------------GYSSFRHSIPFVDPKK---IESYVPGPGETYKGSSIRSSAFSTNYNGKVN-QGGSLHMIDNDNGRVKQQHHTFGTPP-------------  
MbSn1A2   -MAFTTLLVTVSMVAIANGLNFGHFFL---AGWPHNDNPFPGFAGPM--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PFVFAYPKIPPHNPYQF------------GYSSFRHSIPFVDPKK---IESYVPGPGETYKGSSIRSSAFSTNYNGKVN-QGGSLHMIDNDNGRVKQQHHTFGTPP-------------  
MbSn1B    -MAFTTLLVT-VSMVAIANAG-----------WPHNDNPFPGFAGPM-----------------MPSLRFGPLASQSSLPGMPNFGQNFPF--------------FQLPAFPTMPAMTFPSLPSASDIANAKP--GKGGTFTGVVITSKT-EAKRKDDGTIVKESGSTILMNNDGVVTVKKCMYLLAMFFWLTNSF--------------------------------------------------------------------------------------------------------------------------------------------------------------  
SlSn1     -MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPM-------------LTSLRFGPISMPNPGIPKFPTIPS--PTFLF-----------------------PFPTMP---TFQSIQDMVKTMPNKGSYSGVVVSTQT-ESKMKDDGTLVKKGGSTILINDDGKVTVHTTGNNPPDLNQIKPT-----------------------------------TITLHQQKYNFPPYKFRPIRPFKLKNVFDSFENFQNFDDFPKFPEIKPIDFDIIKTYQPGNGENFRGHSIISNSYSTNNNGQVS-QGGHIAVVQNDNGQVKEEKIVF-----------------  
SliSn1A   -MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPM----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------KYNFPPYKFKPIRPFKMKSVFDSFENFHNFDDFPKFPEIKPIDFDMIKTYQPGNGENFQGHSIISNSYSSNNNGEIS-QGGHIAVVQNNNGEVKEEKIVF-----------------  
SliSn1A2  -MGLSTFMLTAFLVVMTSGFNYGHFFLAGWPGWPTGDNPFAGYHSPM-------------LSALRFGPISMPNPGFPKFPTIPS--PTFLF-----------------------PFPTMP---TFQSIQDMVKTMPNKGSYSGVVVSTQT-ESKMKDDGTLVKKGGSTIVINDDGKVTVHTSKFLLLN----------------------------------------------------------------------------------------------------------------------------------------------------------------------  
SliSn1A4  -MGLSTFMLTAFLVVMTS---------AGWPGWPTGDNPFAGYHSPM-------------LSALRFGPISMPNPGFPKFPTIPS--PTFLF-----------------------PFPTMP---TFQSIQDMVKTMPNKGSYSGVVVSTQT-ESKMKDDGTLVKKGGSTIVINDDGKVTVHTSKFLLLN----------------------------------------------------------------------------------------------------------------------------------------------------------------------  
AeSn1A    -MAFKIIFISITLAVVVNG-----------IKWPGFDDKFGLNFPQ-------------------------------IIPNFPS--PPPPV---------------------LMPKVTFP---SISVEKKGKT---PGEIFSAVLITAYA-----DNKDGEGHKGGGSWLVNDDGHIESGFFGNNLQPNPDLGQSEETETEII-------------------------------------------------------------------------------------------------------------------------------------------------------  
AeSn1B    -MAFKIIFISITLAVVVNG-----------IKWPGFDDKFGLNFPQ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DFKPHKMPKF---------DIPTMDPSFFKHLSPDEI-----RSHAPGPNEHYSASSVSKHTYSSNKNGKKE-SGGEMNEIYNDNGAVTEKILQFNQKDED-----------  
AySn1A    -MALTKIFLT-LSLVALSNAV---------LMWPNDDGRFPPLPQ-----------------NNYRRYPSRGLPLFPDFQSVLS--FPFNFGGGAFAGGGGFAGDGGFTSGGVFSSIPIP---SPSDITNTKP--APGQTYTGIFAHSGG--------------GEHYIMANLNGHVVKYSEDGETASESVINK----------------------------------------------------------------------------------------------------------------------------------------------------------------  
AySn1B    -MALTKIFLT-LSLVALSNAV---------LMWPNDDG-RFPPLPQ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNMFFPDPIKF---------TMPRIVPFHIPPPPI--MDRDAIKTHVAGPNEHFTGFSTSSHSFTSNDNGKIT-SGGGISTLTNDGKNVEENVLEYGDKGNNDNNNNNNNNNN  
AySn1C    -MALTKIFLT-LSLVALSNAV---------LMWPNDDGRFPPLPQ-----------------NNYRRYPSRGLPLFPDFQSVLS--FPFNFGGGAFAGGGGFAGDGGFTSGGVFSSIPIP---SPSDITNTKP--APGQTYTGIFAHSGG--------------GEHYIMANLNGHVVKYCMY---------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
AmSn1     -MALTKIFLA-LSLVALSNAV---------LMWPNDDDRFPPLPR-----------------NNIRRYPSRGFPLFPDFQSVLS--FPFNFGGGAFAGGGGFAGDGGFTSGGVFSSIPFP---SPSDITNTKP--APGQTYTGIFAHSGG--------------GEHYIMANLNGHVVKYSDDGETASETVINK----------------------------------------------------------------------------------------------------------------------------------------------------------------  
BhSn1-1   -MAFTKFLFV-VTLITIASGAS--------FVWEDDDDMFPGVC-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IVFLQFKMPEMKPLEFDDIKSHVAGDNEHYTGESISSYSSSSTVNGKKE-SSGGVSVLTNDGKAVKEKVMEYKDGD-------------  
BhSn1-2   -MAFTKFLFM-LSLITIASAG---------FVWQDDNFPGFPS------------------------------DMWPSIQIPTI--PPFDP-------------------KIPNFAFSFP---SPDNIKKTKP--QPGQTYSGVYVSSNG--------------GKGTMVANINGEVIEKKFGEDSKKSKSKS-----------------------------------------------------------------------------------------------------------------------------------------------------------------  
BmSn1-1   -MAFTKFLFV-ITLITIASAG---------FVWEDDDDLFPGFS-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DAFKM------------------REIPEIKSLEFDDIKTHVAGDNEQYTGESKSSYSSSSTVNGKTV-SSGGVSELTNDGKAVEEKVMEYKDGD-------------  
BmSn1-2   -MAFTKFLFM-LSLITIASAG---------FVWQDDNFPGFPS------------------------------DMWPSIQIPTI--PPFDP-------------------KIPNFAFSFP---SPDNIKKTKP--QPGQTYSGVYVSSNG--------------GKGTMVANINGEVIEKKFGEDSKKSKSKS-----------------------------------------------------------------------------------------------------------------------------------------------------------------  
SrSn1A    -MAFTKILLA-LSFVALSNAF---------LLWPNGASSFAGSK------------------NDYTGFPAPRFPLFPDFSGVLN--FPTSF------------VSSAFSGFPRFPSVPFP---SPDDIRNTKA--RPGQTYTGLFTSSGG-------------GGGGVIIANIDGQVLEKHFGETSSTTIDTLKK-----------------------------------------------------------------------------------MAFTKI------------LLALLSFVALS-----------------------------------------------  
SrSn1B    -MAFTKILLA-LSFVALSNAF---------LLWPNGASSFAGSK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MFPSFPSFGN------------LFNPFSILPPIINPDD---IKTHVAGPNEHFSAVSTSSHSFSSNVDGKVT-EGGGMSTIVNDGKNVKESVLVYGDDDGDRDGDHDGNHDT  
SrSn1C    -MALMKIFLA-LLFVGLSNAV---------LMWPNDDPRFPSSK------------------NYYTRYPAPGYPTFPDSSDFMN--FPFKF------------VFNDFPRFQSFPKVPFP---SPDDIRNTNP--RPGQTYTGLYASTGG-------------SGGGVIIANVDGQVLEKRFPETTSDTSNN------------------------------------------------------------------------------------------------------------------------------------------------------------------  
AkSn1A    -MASAVLLI--VVCVAVVNAG---------YVWVEEEDDAPPGYKR-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------FQQEFPKNPDPVKFKPFVF-----------KPFKPITFKPFEPITFKPIDI-NYKPGEGETYVAQSHSTHSESSNVNGVEK-NSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE---  
AkSn1B    -MASAVLLI--VVFVAVVNAG---------YVWVEEEDDAPPGYKR------------------------------------NF--PEFAS-------------------------INIP---SPGDIKNIKP--EPGRVFNGVSVKSVS-NYEKDEDGEPIRTGGTTFIVNENGEVKETKVGKNPPNIEDPIVFP-----------------------------------SSFQQEFPKNPDPVKFKPFVF-----------KPFKPITFKPFEPITFKPIDI-NYKPGEGETYVAQSHSTHSESSNVNGVEK-NSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE---  
AkSn1B2   -MASAVLLI--VVFVAVVNAG---------YVWVEEEDDAPPGYKR------------------------------------NF--PEFAS-------------------------INIP---SPGDIKNIKP--EPGRVFNGVSVKSVS-NYEKDEDGEPIRTGGTTFVVNENGEVKETKVGKNPPNIEDPIVFP------------------------------------------SSNPDPVKFKPFVF-----------KPFKPITFKPFEPITFKPI-DINYKPGEGETYVAQSHSTHSESSNVNGVEK-NSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE---  
AkSn1C    -MASAVLLI--VVFVAVVNAG---------YVWVEEEDDAPPGYKR-----------MYVPPLQQPPPLPPGFGVLPPLSQPPP--LYVRD------FSKPLPEFQHFQNFPEFASINIP---SPGDIKNIKL--EPGRVFNGVSVKSVS-NYEKDEDGEPIRTGGTTFVVNENGEVKETKVGKNPPNIEDPIVFP-----------------------------------SSFQQEFPKNPDPVKFKPFVF-----------KPFKPITFKPFEPITFKPIDI-NYKPGEGETYVAQSHSTHSESSNVNGVEK-NSGGSTAMLNINGDTEKEAVEFRDDPKNAKEEEDDE---  
AtSn1A    -MASTILLI--VSFIAATNAD---------YVWVDEESDAPQGYKR------------MYVPPLPQPPPLPGFGQLPPLPQ-PP--PLYVP----------DLNQGFQHFQPNFVPINIP---SPADIKNTKP--APGQVFNGVSIKSVS-GVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNIEDPFVLA-------------------ISSEKPHFQMPKIPDPVTFEPITFKPIVFKPFKPITF---------KPITFEPITFDPITFKPID----MNYKPADGENYVAVSHSSHVETSNIDGVVS-NSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE  
AtSn1B    -MASIIILI--ISLVAFVNAG---------YVWVDDEEEAPAPPGYK-------------RMYTPPLMQPPPLPGFGYLPPLPQ--PPPLY--------VRDFSQGFQHFPSPFASVNIP---SPADIKNIKP--EPGQVFSGVSLKSTR-GFDKDKDGNTVKTGGTTIVVNDNGEVKETKVGKNPPNIEDPIVYP----------------------------------------------SIPEPVKIKR---------KPHVFKPHVFKPFEPITFKPI-DMNYKPADGENFVAVSHSTHSESSNINGVVS-NSGGSNDMVNLNGETDREAVEFVNQDDPQNTSAEKNDN-  
AtSn1C    -MH--------TANSFHWTSHYGHIHGNSAYVWVDEESDAPQGYKR------------MYVPPLPQPPPLPGFGQLPPLPQ-PP--PLYVP----------DLNQGFQHFQPNFVPINIP---SPADIKNTKP--APGQVFNGVSIKSVS-GVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNIEDPFVFP-----------------------TPHFQMPKIPDPVTFEPITFKPIVFKPFKPITF---------KPITFEPITFDPITFKPID----MNYKPADGENYVAVSHSSHVETSNIDGVVS-NSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE  
AtSn1D    -MH--------TANSFHWTSHYGHIHGNSAYVWVDEESDAPQGYKR------------MYVPPLPQPPPLPGFGQLPPLPQ-PP--PLYVP----------DLNQGFQHFQPNFVPINIP---SPADIKNTKP--APGQVFNGVSIKSVS-GVSVDKDGNIVKTGGTTFVVNDNGEVKETKVGKNPPNIEDPFVLA-------------------ISSEKPHFQMPKIPDPVTFEPITFKPIVFKPFKPITF---------KPITFEPITFDPITFKPID----MNYKPADGENYVAVSHSSHVETSNIDGVVS-NSGGSSDMVNVNGNTDKELVEFKNDPKHQTEEAEHRNEE  
GmSn1A    -MATKILIF--LSFVALSSAG---------FVWVDDDNNSFPKLRQ------------LYVPPLPQPPPLPNIPGLPQPPPLPQ--PPPLFGFDFSPILPIPPIPPIPPILPTPPFINIP---APEDIKNIKP--KPGQFFNGISVKSRS-GYALDKDGNRVKTGGTAVLINDNGEVNETIVGDNPPKFEESRKESSSN-----------------------------------------------------------------------------------------------------------------------------------------------------------  
GmSn1B    -MATKILIF--LSFVALSSAG---------FVWVDDDNNRFPKLRQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PIFPKIPKFEPFTF---------KPFVFKPFVFEPITFKPIDV----NYQPKEGENFVAVSTSSHHESSNVNGVEK-SSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTN  
GmSn1B2   -MATKILIF--LSFVALSSAG---------FVWVDDDNNRFPKLRQ-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IPKFEPFTF---------KPFVFKPFVFEPITFKPIDV----NYQPKEGENFVAVSTSSHHESSNVNGVEK-SSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTN  
GmSn1C    -MATKILIF--LSFVALSSAG---------FVWVDDDNNRFPKLRQ------------LYVPPLPQPPPLPNIPGLPQPPPLPQ--PPPLFGFDFSPILPIPPIPPIPPILPTPPFINIP---APEDIKNIKP--KPGQFFNGISVKSRS-GYALDKDGNRVKTGGTAVLINDNGEVNETIVGDNPPKFEESRKE-----------------------------------------SSSIFPKIPKFEPFTF---------KPFVFKPFVFEPITFKPIDV----NYQPKEGENFVAVSTSSHHESSNVNGVEK-SSGGSDIVTNVGGKINEEGVEFKKGDRDDENNNEERNTN  
OfSn1A    ---------------------------------------------------------------------MPIMPRLPTLPIMPT--PPIPP-----------KAPRFPFGGFQMPFIPLPKIPTAAEMASVKP--GPNQVYNGVAVKSSS-SFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFP------------------------------SMPEFKFSLPPLPPMPPMPPMPPMPA-------MPPMPAMKPIKPIIINPLDI-----EQHQPGENEHFVGVSTSSYSHSSNINGVEK-SGGGAHYVVNVDGEVEKEVLHFGQGDKE-----------  
OfSn1B    -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPEFKFSLPPLPPMPPMPPMPPMP----------AMPPMPAMKPIKPIIINPLDI--ELHQPGENEHFVGVSTSSYSHSSNINGVEK-SGGGAHYVVNVDGEVEKEVLHFGQGDKE-----------  
OnSn1A    -MARTILII--VSLVAAVHAG---------FVWTNDNENNFSPFQHI---------------------RMPIMPRLPTLPIMPT--PPIPP-----------KAPRFPFGGFQMPFIPLPKIPTAAEMASVKP--GPNQVYNGVAVKSSS-SFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSVRFY---------------------------------------------------------------------------------------------------------------------------------------------------------  
OnSn1A2   -MARTILII--VSLVAAVHAG---------FVWTNDNENNFSPFQHI------------------------------RAPRFPF--GGFQM-----------------------PFIPLPKIPTAAEMASVKP--GPNQVYNGVAVKSSS-SFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFPSVRFY---------------------------------------------------------------------------------------------------------------------------------------------------------  
OnSn1B    -MARTILII--VSLVAAVHAG---------FVWTNDNENNFSPFQHIR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPEFKFSLPPLPPMPPMPPMPPMP----------AMPPMPAMKPIKPIIINPLDI--EQHQPGENEHFVGVSTSSYSHSSNINGVEK-SGGGAHYVVNVDGEVEKEVLHFGQGDKE-----------  
OnSn1C    -MARTILII--VSLVAAVHAG---------FVWTNDNENNFSPFQHI---------------------RMPIMPRLPTLPIMPT--PPIPP-----------KAPRFPFGGFQMPFIPLPKIPTAAEMASVKP--GPNQVYNGVAVKSSS-SFTRDKDGKLVRTGGTHILVNDNGEVQEEKFGTRPPNLNDPIVFP------------------------------SMPEFKFSLPPLPPMPPMPPMPPMPA-------------MPPIKPIIINPLDI-----ELHQPGENEHFVGVSTSSYSHSSNINGVEK-SGGGAHYVVNVDGEVEKEVLHFGQGDKE-----------  
PiSn1     -MHTTNH----FQHLHKNKHAYAHSAG---YVWVDEEDDAPPGYKR------------MYVPPIMQPPPLPGFGNLPPLPQPPP--LYVRD---------FSQPFEHFHPFPQFVPINIP---SPADIKNTKS--EPGKVFNGVSVKSVS-GFGEDEDGKPIRTGGTTIVVNENGEVKETKVGKNPPNIED-------------------------------------------------------------------------------------------------------------------------------------------------------------------  
HmSn1     -MHDFSVYFQ-LLSLSEVELLLLYQC-------------------------------------QIMAYTILLFTAFIAASVNED--MNLRM--------------------PPIPPIVIP---TPEDIVK-----NKGPNFNGISVSSSS-SSTVDKDGKVIQTGGTTVVTNNDGVVKEFVFGDNPPNVIS-----------------------------------------------------------------------------------------------------------ASSSFTQATNINGVKT-SVGGGSLVSNVNGDVQENINYFGSNTV------------  
PnSn1A    -MALRCV----VAFLAVTCTHALNQYQNEYGNFQNNHGFRQPQFPSI---------------------------TMPPIKPIVF--PTFPT-------------------------------FSPEDIINQRG--GPGVNYNGVAISSSS-FTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDGSNINIVSSFP----------------------------------------------------------------QPKIPKVPFLPLPPVPKIDPIV-IPKYRPGPNEEFRGRSFVSYRHSSNINGERS-GGGVDTIINNDNGRVDKKTYKYGDLKDDF----------  
PnSn1B    -MALRCV----VAFLAVTCTHALNQYQNEYGNFQNNHGFRQPQFPSI---------------------------TMPPIKPIVF--PTFPT-------------------------------FSPEDIINQRG--GPGVNYNGVAISSSS-FTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDGSNINIVLQFP----------------------------QPKIPKFPVLPQIKLPLPLLP-VPPFPQ---------IKVPFLPL-PPVPKIDPIVI---PKYRPGPNEEFRGRSFVSYRHSSNINGERS-GGGVDTIINNDNGRVDKKTYKYGDLKDDF----------  
PnSn1C    -----------------------------------------------------------------------------------M--PPIKP----------------------IVFPTFPTF-SPEDIINQRG--GPGVNYNGVAISSSS-FTNVGQDGKVQRGGGTKIITNRNGVIEEHTYPDDGSNINIVSSFP-----------------------------------------------------------------QPKIPKVPFLPLPPVPKIDPIVIPKYRPGPNEEFRGRSFVSYRHSSNINGERS-GGGVDTIINNDNGRVDKKTYKYGDLKDDF----------  
PmSn1A    -MAYFFLIAT-IVLVVGVNADP-----------SNDNQNPFQGFPF------------------DQFQKPFQNIHVNSFQPFFP--FPLHP------------------IIPPFPTIKIP---SPDDIIGKKP--SPGESFNGVLVQSSS-GFTTDENGNVIKNGGTTVLTNDNGEVKEFKVGKTPPVIKSNIVPP------------------------------------------FQNPKITITKGKM----------PVMPPMPLFFPQIHITSFNNDNLKRIKPGPNQHFVGSSSSSFTVSSNVNGRKN-YAGATKTIVNNNGHVDEQALIIENSV-------------  
PmSn1B    -MAYFFLIAT-IVLVVGVNADP-----------SNDNQNPFQGFPF------------------DQFQKPFQNIHVNSFQPFFP--FPLHP------------------IIPPFPTIKIP---SPDDIIGKKP--SPGESFNGVLVQSSS-GFTTDENGNVIKNGGTTVLTNDNGEVKEFKVGKTPPVIKSNIVPP--------------FQNPKITITKGKTPPINLSKLPKIDLPKLPDINIPDIPESEM---------PVMPPMPLFFPQIHITSFNNDNLKRIKPGPNQHFVGSSSSSFTVSSNVNGRKN-YAGATKTIVNNNGHVDEQALIIENSV-------------  
PpSn1     -MAYFTLIAT-IVLVVGVNAD------------SSDNDNPFPGFPF------------------NQFQRPFHNVHVNSFQPFFP--FPLHP------------------VIPPFPTIKIP---SPDDIIGKNP--NPGETYSGIVVQSSS-GYTTDENGNVVKTGGTTVVTNDNGEVKEYKVGKNPPVIKNNIVPP-------------------------------------------------------V---------PVVPPMPLFFPEIHISSFNNDNLKNIKPGPNQHFVGSSSSSFTVSSNVNGKKN-YAGASKTIVNNNGKVDEQALVIENSV-------------  
PxSn1A    -MAHFFLIAT-IALLVGVNADP-----------SNDNQNPFQGFPF------------------NQFQRPFQNFHVNGFQPFFP--FPLHP------------------IIPPFPTIKIP---SPDDIIGKNP--SPGETFSGVVVQSSS-GYTTDENGNVIKTGGTTVLTNDNGDVKEFKVGKNPPVIKSNIVPP----------------------------------------------------------------VPVVPPTPVFFPQIHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVARNVNGKKN-YAGATKTIVNNNGQVDEQALIIENSV-------------  
PxSn1B    -MAHFFLIAT-IALLVGVNADP-----------SNDNQNPFQGFPF------------------NQFQRPFQNFHVNGFQPFFP--FPLHP------------------IIPPFPTIKIP---SPDDIIGKNP--SPGETFSGVVVQSSS-GYTTDENGNVIKTGGTTVLTNDNGDVKEFKVGKNPPVIKSNIVPP--------------VPHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVARNVNGKKNYALIIENSVPVVPPTPVFFPQIHITSFNSDNLKNIKPGPNQHFVGSSSSSFTVASNVNGKKN-YAGATKTIVNNNGQVDEQALIIENSDNDNKEQEASDSSY  
CsSn1     -MTYNFFTCA-AFVVVVVHAG---------AAWQQANAWSGFQFPQ------------MPNFILPTPPTPPTPPTLPTFPTLPF--APFRP---------FAPFLPFAPVAPIAPVILPP--LRPADIINMVP--GPGQSFNGISVSSVS-GVTKDKDGNIVKTGGTTILTNEDGVTQEFKVGENPPDINKPIVVP----------------------------------PLPTPPKLPTLPKLPSLPTLPT----------LPNFEPIEVKIPEFNPIEID----VAPGGENHFSTFSSSSFSHSSDINGEKT-AGGGHKIYVNVDGEVQQEGSLYGVN--------------  
CfSn1A    -----------------------------------------------------------------------------------------------------------------------P---------------GQGQVFHGVAAQSSS-GMVQDKDGKWVRAGGNSVLANDNGKVQELKQGEAPPDLNVPIRAP--------------------------------TMPKMPELKFTHLPKIKPMEPIKF-EPITFKSFKPITFKPIVFEP--IPPIDTEKLKTYQPKEGEQFFGSAVSSFSSSETVNGKTA-AEGGGSIIVNDNGKADEQHVVFHEGDKDFAEE-------  
CfSn1B    --------------AVGAHAK---------FVWQNDNEWPAFQQ--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------IRMPKMPEMKPFKF---------EPITFKPIVFEP--IPPIDTEKLKTYQPKEGEQFFGSSVTSFSSSKTVNGKTV-SEGGGSVIVNDNGKADEQHVVFHEGDKDFAEE-------  
CpSn1A    -MASVRILIVAAVLVGCANAK---------FVWEPDTNDDFPAFKPF----------------------KMQMPVPPTPPQLPF--KPFPS---FQNFAPFQPIRPIQPFAPNAFNFPMPHIISADEIKNAKP--GPNGVYNGVMVSSSS-NSYVDKDGKVVKKGGTSVLTNQDGKVQEWKQGNAPPDLNKPIQVGPLW-----------------------------------------------------------------------------------------------------------------------------------------------------------  
CpSn1B    -MASVRILIVAAVLVGCANAK---------FVWEPDTNDDFPAFKPFKM-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PKFEPITFDPIEPIVF---------EPIEFEPIKFDP--IEPIKIDDIKNHKPGKGEKYSGYSVSASKSTKTVNGKVVEDKAASSVLTNDNGKVDQQHAGYNKGEKEPRRNK------  
CpSn1B2   -MASVRILIVAAVLVGCANAK---------FVWEPDTNDDFPAFKPFKM------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------PKFEPITFDPI---------EPIEFEPIKFDP--IEPIKIDDIKNHKPVKGEKYSGYSVSASKSTKTVNGKVVEDKAASSVLTNDNGKVDQQHAGYNKGEKEPRRNK------  
CpSn1C    -MASVRILIVAAVLVGCANAK---------FVWEPDTNDDFPAFKPF----------------------KMQMPVPPTPPQLPF--PPFPS---FQNFAPFQPIRPIQPYAPNAFNFPMPHIISADEIKNAKP--GPNGVYNGVMVSSSS-NSYVDKDGKVVKKGGTSVLTNQDGKVQEWKQGNAPPDLNKPIQMP----------------------------------------------KFEPITFDPI---------EPIVFEPIEFDP--IEPIKIDDIKNHKPGKGEKYSGYSVSASKSTKTVNKVVE-DKAASSVLTNDNGKVDQQHAGYNKGEKEPRRNK------  
GmoSn1    -MASATFLIV-VAVLVGCANGK--------FVWQSDDNDDFPAFK--------------MQMPVPPTPPKLPFAPFPPFQPFAPF-QPFAP---------FQPVQPFFPFPPNAFKVPMPRILTADEIRNAKP--GQNGVYNGIMVSSSS-SSYVDKDGKVVRKGGTSVLSNQDGKVKEWKEGNAPPDLNKPVQVRQPW-----------------------------------------------------------------------------------------------------------------------------------------------------------  
TbSn1     MIIKLFLLLTTFVVISQADMD---------FPPFPEFPK-------------------------------------MHFPKMEF--RPLRF-----------------------PKIVIP---SPLEMRQMKP--RPGETFHGVAVQSVS-GSEVDESGKVVIKEGATVITNHNGNVKEFRYPDESPVVEFAVSRK--------------------------------------------------------------------------------------------------------------------------------------------------------------  
HcSn1A    -MGGFSVIVF-AACLLVSNVGVSSGF------------VFLPGFGF------PHPVNAFQQARDIQSFVHNQIRSMTPFAGGVP--VPVGP---------------------GVHVFNGP---NGAGVVSAAG--AGGGVVSGTVVSTSTGGFVSTLGGGGGHYGGGSTFVSSGGPKGGFGVIQTSSNIDGKQSGQ-----------------------------------------------------------------------------VLINDNGKVTAYELPPGGGTVFTGVASSSYSSSYNGDGEKS-SEGG---VIDDN---------------------------  
HcSn1A2   -MGGFSVIVF-AACLLVSNVGVSSGF--------------------------PHPVNAFQQARDIQSFVHNQIRSMTPFAGGVP--VPVGP---------------------GVHVFNGP---NGAGVVSAAG--AGGGVVSGTVVSTSTGGFVSTLGGGGGHYGGGSTFVSSGGPKGGFGVIQTSSNIDGKQSGQ-----------------------------------------------------------------------------VLINDNGKVTAYELPPGGGTVFTGVASSSYSSSYNGDGEKS-SEGG---VIDDN---------------------------  
HaSn2A    -MMKIIFL---VFIPLAWSYG-PNTQGGGAFAYVDSTGNR--YGGTY---------------------GLEDGKVVRTSGDPIP--EHFAD-----------------TVDPYHGADFGP---------------------------------------LFFGNFDHLLQEVFQKNFENQRLAFDAARQAFDLSSNQLGGYY------------PNPNVDYRYPPFGGFGMPMSGFGNSAFASASAGPGYQH---------HVAAISPSNPRMPNVDRVSHF-ADTSLP-DGRKYYSVSSKSYSSSSNINGREI-SNRGAETLVNDNGKVTHYKVQN-----------------  
HaSn2B    -MMKIIFL---VFIPLAWSYG-PNTQGGGAFAYVDSTGNR--YGGTY---------------------GLEDGKVVRTSGDPIP--EHFAD-----------------TVDPYHGADFGP---------------------------------------LFFGNFDHLLQE---------------------------------------------------YPPFGGFGMPMSGFGNSAFASASAGPGYQH---------HVAAISPSNPRMPNVDRVSHF-ADTSLP-DGRKYYSVSSKSYSSSSNINGREI-SNRGAETLVNDNGKVTHYKVQN-----------------  
MbSn2A    -MMKILFV---VMLSLAWSYGVPNSEGGGAFAFVDSSGNR--YGGTY---------------------GLKDGKVVSRTGDPFP--QHFAE------------------------NIPYPNFANNIPYQNFGDNIPYQNFAD---------PLEEDFGQAYFSNLENLLQEVFNKNLESQKLAFNAARKAFDLTSNQAGGYAG--SGGYYPNPNIASRYPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQH---------HVASINPSNPANPNVDRTINHFSDTSAPRSG--FYSVSSNSYSSSSNVNGKEL-NNRGAETVVNDNGKVTHYKVQS-----------------  
MbSn2B    -MMKILFV---VMLSLAWSYGVPNSEGGGAFAFVDSSGNR--YGGTY---------------------GLKDGKVVSRTGDPFP--QHFAE------------------------NIPYPNFANNIPYQNFGDNIPYQNFAD---------PLEEDFGQAYFSNLENLLQE-----------------------------------------------YPAFPSFPTFTMPRPMNFGNSAYASAAAGPGYQH---------HVASINPSNPANPNVDRTINHFSDTSAPRSG--FYSVSSNSYSSSSNVNGKEL-NNRGAETVVNDNGKVTHYKVQS-----------------  
SlSn2A    -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHR--YGGTY---------------------GLKDGRVIPTSGDPIP--QRFAD-------------------------FAYP--------------------------------NEDDFSTAYFANLENLLQEVFQRNIENQRLAFDAARKALDLTSNQAGYYPT--------PNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKAV-NSRGAETLVNDNGRITHYKVEN-----------------  
SlSn2B    -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHR--YGGTY---------------------GLKDGRVIPTSGDPIP--QRFAD-------------------------FAYP--------------------------------NEDDFSTAYFANLENLLQE----------------------------------------------FAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKAV-NSRGAETLVNDNGRITHYKVEN-----------------  
SliSn2B   -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHR--YGGTY---------------------GLKDGRVIPTSGDPIP--QRFAD-------------------------IAYP--------------------------------NEDDFGTAYFANLENLLQE----------------------------------------------FAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKTL-NSRGAETLVNDNGRITHYKVEN-----------------  
SliSn2A   -MIKIIFL---VMLPLAWSYGEPNLQGGGAFAYVDSSGHR--YGGTY---------------------GLKDGRVIPTSGDPIP--QRFAD-------------------------IAYP--------------------------------NEDDFGTAYFANLENLLQEVFQRNIENQRLAFDAARKAFDLTSNQAGYYPT--------PNLASRFAFTNIPSLPLPMPMPHFGSNSAFAGAAAGPGFQH---------QVASIFPVNPANPNVNHFA----DTVQQPGRNGFYSVSSNSFSSSSNVNGKTL-NSRGAETLVNDNGRITHYKVEN-----------------  
AeSn2A    -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNR--YGGTY---------------------GLNDG-QVVDVKGDFP--PNFHP------------------QNFQDLDDFFP---------------------------------------SYFANLDNVLQETFHRNVEIQRLAFNAARKAFDLTSNQAGYNPYFD-SRFPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SESKSGKPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS-----------------  
AeSn2B    -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNR--YGGTY---------------------GLNDG-QVVDVKGDFP--PNFHP------------------QNFQDLDDFFP---------------------------------------SYFANLDNVLQE-------------------------------------FPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SESKSGKPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS-----------------  
AeSn2C    -MRSIIFISA-VCLQLFWCNGLPNARGVGAYSYSDSAGNR------------------------------------------------------------------------------------------------------------------------------------------------------------------------FPPYNGFGQYGGFPEFPFHRFGIPNNMNENSAYAGAFARPGYSR---------QIAAINPNNPNMPNVDQENRY-SSKSGKNPGSNYMSVSSSSYSTSSDTNGQLK-SSRGAETIVDDNGRITRYKVQS-----------------  
AySn2A    -MGTHCFSV--QYVAPTSPSGVPDQSGVGAFSYQDSAGNR--YGGTY---------------------GLRDG-QVVDTKGDFP--PNFHF------------------NTFQDLDSFFP---------------------------------------EYFRNLGNLLQEAFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFN---YPGAGNFPNFGDFPGVPLAFPAMPNFGNEFGAFAAAVANPGYRQ---------QIAAINPSNPGVPNVNEVRYS--NSETPGNNGGYMAVSSTSYSTSSNADGQIT-NSRAAETVINDNGKITKYSVKN-----------------  
AySn2B    -MGTHCFSV--QYVAPTSPSGVPDQSGVGAFSYQDSAGNR-----------------------------------------------------------------------------------------------------------------------------------AFNANFENQRLAFNAAQKAFDLTSNQAGYNPNFN---YPGAGNFPNFGDFPGVPLAFPAMPNFGNEFGAFAAAVANPGYRQ---------QIAAINPSNPGVPNVNEVRYS--NSETPGNNGGYMAVSSTSYSTSSNADGQIT-NSRAAETVINDNGKITKYSVKN-----------------  
BmSn2A    -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNR--YGGTY---------------------GLKDG-AVVDKQGDFP--PNFQP------------------ESFQDLD--FPEYLRNFENLLREPFTRFTPIRT--------FFPYTPLRFEPFRPFPSYPQRAFSSNIEAQRLAFEAAQKAFDLTSNQAGYIPGFD------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN-----------------  
BmSn2B    -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNR--YGGTY---------------------GLKDG-AVVDKQGDFP--PNFQP------------------ESFQDLDYFFPEYLRNFENLLREPFFRFTPIRT--------FFPYTPLRFEPFRPFPSYPQ-----------------------------------------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN-----------------  
BmSn2C    -MRNILMVCA-ICLVLAVGNALPNNRGVGAFAYQDSSGNR--------------------------------------------------------------------------------------------PFFRFTPIRT--------FFPYTPLRFEPFRPFPSYPQRAFSSNIEAQRLAFEAAQKAFDLTSNQAGYIPGFD------RFPIFNFPSPGFTDEQFPAMQNYPNQFGAFAGAAAGPGFSH---------QVASINPPNPNMPNVNKYTSY--SGAQPNDGNQFVSVSSSSYSSSVNDNGEVK-NHRAAETVVNNNGKVTKYKVEN-----------------  
AkSn2     -------------HISGTPVGVSS------FAYQDSSGNS--------------------------------------------------------------------------------------------------------------------------------------------------------ITQTSDFSRSAESRFGLPPLRPLKFLKPLSRSSDFGNFGNMFNSPNSAFAGGFASPGFTH---------QIAAISPPNPSNPNVNVFERFNEGSAIP--GANFVSMKVHSYSSSSNVNGKEISNRGSENCRQINNGKVTGYSVHS-----------------  
AtSn2     -MNYYFIVLGVICLQTKWIYGIPVG--VSSFSYQDSSGNR--YGGTY---------------------QIPDG-QFGHFFAPND--LPFQI--------------PFEQNNYLPQGNFFP---------------------------------------DYFRNFEYLIQEAFRSNFANQNLALKAARKAFDLTSHQAGYIPYF-----------------PFRSGDFEDSQMFNSHNSAFAGAAAGPGYTH---------QIAAINPGNPNQPNVNVLERF---DDQPSPGSNFVSMSSKSYAMSSNINGKET-SNRGSETVVNNNGKITEYSVHS-----------------  
GmSn2A    -MGSVL-----SGALLITRPGAPEGVGA--YAYQDSAGNR-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------SPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTH---------QIASINPSNPDMPNVDVMNRF--ADVSQTPGGNYVAMSSRAYSVSSNVNGKEY-KDRGAETTVNNNGKITTYRVKS-----------------  
GmSn2B    -MGSVL-----SGALLITRPGAPEGVGA--YAYQDSAGNR-----------------------------------------------------------------------------------------------------------------------------------AFHSNLENQRIALNAASKAFDLTSNQAGYIPSF------PHRSPFNNFPGFGVIPSFPTFGMSNFPNSAFAGGAAGPGFTH---------QIASINPSNPDMPNVDVMNRF--ADVSQTPGGNYVAMSSRAYSVSSNVNGKEY-KDRGAETTVNNNGKITTYRVKS-----------------  
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