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Matrix S1.  
Alignment matrix used for phylogenetic reconstruction in strategy 2, containing 18s SSU rDNA 
and five protein-coding genes (actin, alpha and beta tubulin, 14-3-3, and elongation factor 2).  
The alignment consists of 126 taxa, being 62 amoebozoans and 64 outgroups. 
 
Matrix beginning on next page of this document. 
 
 
Movie S1.  
Time-lapse imaging of typical pseudopodial movement in isolate ATCC 50979 of Sapocribrum 
chincoteaguense. 
 
Movie S2.  
Time-lapse imaging of typical pseudopodial movement in isolate ATCC 50979 of Sapocribrum 
chincoteaguense. 
 
 
Movies are available separately and not linked in this document. 



126 3584 
Am_my_Ctah 
gattaagccatgcatgtctaagtatgcgaaactgcgaatggctcattaaatcagttatagtttatttgataac
tacttggataaccgtagtaattctagagctaatacatgcggcgatgattcattcaaatttctgccctatcaac
tttcgatggtagtgtagtggactaccatggttgtaacgggtgacggagaattagggttcggttccggagaggg
cgcctgagagatggcgaccacttctaaggaaggcagcaggcgcgcaaattacccaatggcaatacgccgaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagtcggatgtttttactttgaaaaaattagagtgtttaaagcaggtgaatattttagcatgggataa
tagaatataatgattaatagagatagttgggggtattcatatttaattgtcagaggtgaaattcttggattta
tgaaagatgaacttctgcgaaagcatttatcaaggatgttttcattgatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaactataaactttgccgaccagggatcgggagaccttgcgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacaagggaaaactcaccgggtccagacatagtaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagacctcagcctgctaaataacttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgtctcgggctgcacgcgcgctacactgacgaattcaacgaggggtaat
cttttgaaatttcgtcgtgctggggatagatcattgcaattattgatcttcaacgaggaattcctagtaagcg
caagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatga
tccgatgaaatctccggagaagttgcttaaaccttatcatttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------- 
Am_Ce_Acul 
gattaagccatgcatgtctaagtatgcgagactgcggatggctcattaaatcagttatagtttatttgatggc



tacttggataaccgtggtaattctagagctaatacatgcggcgacgattcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggtcgtaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgagtaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatctatttaccgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatgggataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatctgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaacgatgccgaccagcgattaggagagcttgtgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccggacatagtaaggattgaca
gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgccggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgattaatccaacgaggggtaat
ctttgcaaatttaatcgtgctggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaaatcctcggagaagtcgattgaaccttaccatttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------------------
GNQIGKKFWEVIAEEHGIDSSGKYTGEDPLQLDRINVYFNEANGGKYVPRAVLVDLEPGTMDAIRSGPHGKLF
RPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAENSDLLQGFQVCHSLGGGTGSGMGTLLISKIREE
FPDRMMCAFSVMPSPKVSDTVVEPYNATLSVHQLVENADQVMCIDNEALYDICFRTLKLSNPNYSDLNHLVSQ
VMSGITASLRFPGQLNSDLRKLAVNLIPFPRLHFFMVGYAPLTAPNSTAYRNFNVAEITQQIFDAKNIMAASD
PRHGRFLTASAVFRGKVSTKEVDQQMLN---------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------- 
Am_Ce_Acas 
gattaagccatgcatgtctaagtatgcgagactgcggatggctcattaaatcagttatagtttatttgatggc
tacttggataaccgtggtaattctagagctaatacatgcggcgacgattcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggtcgtaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt



agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgagtaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatctatttaccgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatgggataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatctgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaacgatgccgaccagcgattaggagagcttgtgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccggacatagtaaggattgaca
gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgccggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgattaatccaacgaggggtaat
ctttgcaaatttaatcgtgctggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaaatcctcggagaagtcgattgaaccttaccatttagaggaaggagaagtcgtaacMGDEVQALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSG
DGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMAT
AASSSSLEKSYELPDGQVITIGNERFRCPETLFQPSFLGMEAAGIHETTYNSIMKCDVDIRKDLYGNVVLSGG
TTMFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPSIVHRKCF
EIISIHIGQAGVQVGNSCWELYCLEHGLNPDG---
TFFSESGSGKYVPRAVYFDLEPSVVDAVKQGPQAKLFHPESLMSGKEDAANNYARGHYTTGKNLIENTLDKIR
KLADDCEGLQGFLIFHSVGGGTGSGFGSLLLERLSVDYAKKSKLDFCVYPSPQISTSVVEPYNSVLSTHSLLE
HTDVAFMLDNEAIYDICRTNLGLEKPTYQNLNRIIAQVISSLTASLRFDGALNVDINEFQVNLVPYPRIHFLL
ISYAPLITPEKSRHENLSVQALTTAVFEPANMMAKCDPRHGKYMAVCMMYRGDVVPKDVSSSIAQIKTKKTIQ
FVDWCPTGFKCGINYSKPAAVPGGDLAKVPRACCMLSNSTAIAEVFSRIDHKFDLMYAKRAFVHWYVGEM---
------------------------
MREIIHIQAGQCGNQIGKKFWEVIADEHGIDGTGKYIGDDPLQLDRINVYFTEASGGNYVPRAVLVDLEPGTM
DAIRSGVHGKLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAENSDLLQGFQVCHSLGGGTGSG
MGTLLISKIREEFPDRMMCTFSVMPSPKVSDTVVEPYNATLSVHQLVENADQVMCIDNEALYDICFRTLKLSN
PNYSDLNHLVSQVMSGVTASLRFPGQLNSDLRKLAVNLIPFPRLHFFMVGYAPLTAPNSTAYRNFNVAEITQQ
IFDAKNIMAACDPRHGRYLTASAVFRGKVSTKEVDQQMLNVQSKNSNYFVEWIPNNIKSSVCDIAPAGQKITA
TFLANSTAIQSLFKRVSDQFQAMFKRKAFLHWYTGEGMDEMEFSEAESNMNDLVSEYQQYQEAGVDEDMASRE
ENVYMAKLAEQAERYDEMVQAMKNVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESETQVKRIRDY
RTLIENELGGICKDILSVLDDHLIPSSESKVFYYKMKGDYHRYLAEFAQGDHRKGAADLSLGAYKAATDIAVT
ELPPTHPIRLGLALNFSVFNYEILNAPDKACQLAKQAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLTLWTSD
MMVNFTVEQIRSIMDKKGNIRNMSVIAHVDHGKSTLTDSLIAAAGIIATAKAGEARFMDTRADEQERCITIKS
TGVSLYYALPDDGRDFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQALGERIKPVL
MVNKMDRALLELQLDQEEAYQSFAKTIETANVIISTYALGDVQVYPEKGTVAFGSGLHGWGFTLSKFANMYAK
KFGVEKEKLMTRLWGENYFDAKAKKWKKSKPLKRAFCQFVLDPIYRLFHSIMNHESEKVNKMLGSLGIVLKGD
EKDQVGKPLLKTVMKKFLPAADALLEMIVLHLPSPAIAQKYRVDVLYEGPLDDECATAIRNCDPEGPLMLYVS
KMIPTSDKGRFYAFGRVFSGKCSTGQKVRIMGPNYQPGKKDDLFIKNIQRTVLMMGRYTEPIEDCPCGNTIGL
VGIDQYLLKSGTITTSETAHNLRVMKFSVSPVVRVAVEPKNPSDLPKLVEGLKRLSKSDPCVRCYIEESGEHI
VAGAGELHLEICLKDLQDEFTGVELKTTDPVVSFRETVTDKSNQTCLSKSPNKHNRLYLTAEPFADGLSEAIE
DGKITPRDDPKSRARELSEKYGWDVTEARKIWCFGPETTGPNTLVDVSKGVQYLNEIKDSFVAAFQWATKEGV
LCEENMRSIKYNIHDVTLHTDAIHRGGGQIIPTARRVIYACQLTASPRLMEPVYLVEIQCPESAMGGIYATLN
RRRGHVISEEQRPGTPLYNVKAYLPVMESFGFTADLRSATSGQAFPQCVFDHWQVIQGDPLVPG-
KPQEIVLATRKRKGLALEIPPLDRFLDKL 
Am_Ce_Apol 
gattaagccatgcatgtctaagtatgcgagactgcggatggctcattaaatcagctatagtttatttgatggc
tacttggataaccgtggtaattctagagctaatacatgcggcgacgattcattcaaatttctgccctatcaac
tttcgatggtaggattgaggcctaccatggtcgtaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgagtaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa



gctcgtagttggatctatttaccgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatgggataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgttagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatctgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccatagacgatgccgaccagcgattaggagagcttgtgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccggacatagtaaggattgaca
gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgccggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgattaatccaacgaggggtaat
ctttgcaaatttaatcgtgctggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaaatcctcggagaagtcgattggaccttaccatttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------QVGNACWELYCLEHGIHRDG---
TFFNETSSGKYVPRALHFDLEPSVTDQIRNGPMASLYHPDQLLNAYEDAANNYARGHYPIGKENIEMVSDRVR
KLTEKCDGLQGFFLFHSVGGGTGSGFGSLLLERLSYDFPKKSKLDFCVFPSPRASTSVVELYNAMFSTRSLLE
YADMAFMLDNEALYDICKTKLNVASPTYSNLNRLIAQVISSITVSLRFEGALPIDIHEFQVGLIPYPRIHFLL
CSYAPIVGAAHVDRERLTVEELTSAAFDPSSMMAKCDPRNGKYMAVYMMYRGDVVTKDVHASLSKITTSKTVQ
FVDWCPTSPKCGVNKEPPAAVPGGDLAQVPRACCMLSNTTAIAEVFSRMDHKFDLMFAKRAFVHWYVGEGM--
-------------------------------------------------------------------------
----------------------------------------------------------
EGAELVDSVLDVVRKEAENSDLLQGFQVCHSLGGGTGSGMGTLLISKIREEFPDRMMCTFSVMPSPKVSDTVV
EPYNATLSVHQLVENADQVMCIDNEALYDICFRTLKLSNPNYSDLNHLVSQVMSGVTASLRFPGQLNSDLRKL
AVNLIP-------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------------------ 
Am_Ce_Arhy 
gattaagccatgcatgtctaagtatgcgagactgcggatggctcattaaatcagttatagtttatttgatggc
tacttggataaccgtggtaattctagagctaatacatgcggcgacgattcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggtcgtaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgagtaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatctatttaccgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatgggataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatctgccaaggatgttttcattaatcaagaacgaaagttaggggatcga



agacgatcagataccgtcgtagtcttaaccataaacgatgccgaccagcgattaggagagcttgtgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccggacatagtaaggattgaca
gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgccggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgattaatccaacgaggggtaat
ctttgcaaatttaatcgtgctggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaaatcctcggagaagtcgattgaaccttaccatttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------GNQIGKKFWEVIADEHGIDGTG-YNVYFTEASG-NYVPRAV---
LEPGTMDAIRSGVHGKLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAENSDLLQGFQVCHSLG
GGTGSGMGTLLISKIREEFPDRMMCTFSVMPSPKVSDTVVEPYNATLSVHQLVENADQVMCIDNEALYDICFR
TLKLSNPNYSDLNHLVSQVMSGVTASLRFPGQLNSDLRKLAANLIPFPRLHFFMVGYAPLTAPNSTAYRNFNV
AEITQQIFDAKNIMAACDPRHGRYLTASAVFRG-VSTKEVDQPMLN---------------------------
-------------------------------------------------------------------------
-----------------
GNQIGKKFWEVIADEHGIDGTGKYIGDEPLQLDRINVYFTEASGGNYVPRAVLVDLEPGTMDAIRSGVHGKLF
RPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAENSDLLQGFQVCHSLGGGTGSGMGTLLISKIREE
FPDRMMCTFSVMPSPKVSDTVVEPYNATLSVHQLVENADQVMCIDNEALYDICFRTLKLSNPNYSDLNHLVSQ
VMSGVTASLRFPGQLNSDLRKLAANLIPFPRLHFFMVGYAPLTAPNSTAYRNFNVAEITQQIFDAKNIMAACD
PRHGRYLTASAVFRGKVSTKEVDQPMLN---------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------- 
Am_Ce_Aqui 
gattaagccatgcatgtctaagtatgcgagactgcggatggctcattaaatcagttatagtttatttgatggc
tacttggaacaccgtggtaattctagagctaatacatgcggcgacgattcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggtcgtaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgagtaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatctatttaccgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatgggataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatctgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaacgatgccgaccagcgattaggagagcttgtgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca



ggagtggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccggacatagtaaggattgaca
gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgccggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgattaatccaacgaggggtaat
ctttgcaaatttaatcgtgctggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaaatcctcggagaagtcgattgaaccttaccatttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------------------
FNQIGKKFWEVIADEHGIDGTGKYIGDDPLQLDRINVYFTEASGGNYVPRAVLVDLEPGTMDAIRSGVHGKLF
RPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAENSDLLQGFQVCNSLGGGTGSGMGTLLISKIREE
FPDRMMCTFSVMPSPKVSDTVVEPYNATLSVHQLVENADQVMCIDNEALYDICFRTLKLSNPSYSDLNHLVSQ
VMSGVTASLRFPGQLNSDLRKLAVNLIPFPRLHFFMVGYAPLTAPNSTAYRNFNVAEITQQIFDAKNIMAACD
PRNGRYLTALAVFRG----NQIDQQMLN---------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------- 
Op_ch_mbre 
gattaagccatgcatgtctaagtatgtgaaactgcgaaaggctcattaaatcagttatagtttatttgatagc
tacatggatacccgtggtaattctagagctaatacatgcggaggtgaatcattcaaatttctgccctatcaac
tttcgatggtaaggtattggcttaccatggttacaacgggtaacggggaattagggttcgattccggagaggg
ggcctgagaaatggccaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacaatacagatgtaattggaatgagaacaatgtaaataccttatcgagtaccaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagtcggacttctttactttgaaaaaattagagtgttcaaagcaggtgaatacattagcatggaataa
tggaatataatgattaatagggatagttgggggcattagtatttaattgtcagaggtgaaattcttggattta
tgaaagactaacatctgcgaaagcatttgccaaggatgttttcattgatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcagtgagccttatgggaaacc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacataggaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgtttttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa



caacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacggagtcaacgaggggtaat
cttttgaaactttgtcgtgctggggatagatctttgcaattatcgatcttgaacgaggaattcctagtaagcg
tgattcatcagatcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
tttagtgaggcctcggaagaacttggtcaaacttgatcatttagaggaagtaaaagtcgtaacMDDEVAALVV
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSG
DGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMQT
AASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEQTGIHEATYNSIMKCDVDIRKDLYANTVLSGG
TTMFPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCF
EVLSVHIGQAGCQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFH
PEQLISGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFASLLMERLSVDY
GKKSKLEFAVYPAPQVSTAVVEPYNSILTCHTTLEHSDCAFLMDNEAIYDICRRNLDIERPTYTNLNRLIAQV
VSSVTASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYHEQLSVAEITNSCFEPANQMVKCDP
RHGKYMACCVLYRGDVVPKDVNASIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRSVCMLSN
TTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSMREIVHIQAGQCGN
QIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRAGPFGQIFRP
DNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAEGCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYP
DRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSACM
SGVTTCLRFPGQLNSDLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRNLSVPELTQQMFDAKNMMAACDPR
HGRYLTVAAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNIKTAVCDIPPRGLKMSSTFVGNSTAIQELFK
RVSEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMTDREDIVSQAKLAEQAER
YDDMANAMKKVTELSNEERNLLSVAYKNVVGARRSSWRVISSIESKT--
ERKQQMAREYRESIEKELKEICEQVLELLNSHLIPKSESRVFYLKMKGDYYRYLAEVAVGNERDEIVNDSQAA
YKEAFDLSQAEMAPTHPIRLGLALNFSVFYYEIKNSPDEACSLAKQAFDEAIAELDTLNEESYKDSTLIMQLL
RDNLTLWTSDSMVNFTVDQIRAIMDKRHNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRQD
EQDRCITIKSTAISLYYELAEDGNAFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDAVSGVCVQTETVLRQ
AIAERIKPVLFLNKMDRALLELQLEQEDLFQTFRRIVESINVIIATYPMGQIQVDVSAGTVGFGSGLHGWAFT
LKQFATMYASKFGIEVDKLMKRLWGDQFFNAKEKKWRKN--
YVRGFNMFVLDPIFKVFDSVMNFKKDDTAKLITKLGIKLSADEKELEGKPLMKAMMRRWLPAGDAMLEMITIH
LPSPVTAQNYRMEMLYEGPHDDAAALGIKNCDPEAPLMMYVSKMVPTTDKGRFYAFGRVYSGKVATGMKARIM
GPNFVVGKKDDLFVKTIQRTILMMGRFIEPIEDVPCGNICGLVGVDQFLVKTGTLTSFDGAHNMKVMKFSVSP
VVRVAVECKNPSDLPKLVEGLKRLAKSDPMVQCIIEESGEHIVAGAGELHLEICLKDLEEDHAGIPLKKSDPV
VSYRETVDDESEIMCLSKSPNKHNRLFMKARPLSDGLAEAIDDGKVSAKDDPKTRGRFLADNFEWDVTEARKI
WCFGPEGTGPNVIVDVSKGVQYLNEIKDSVTTGFNWASKEGVLADENMRAIRFDLHDVTLHADAIHRGGGQII
PTARRVLYACCLTAQPRLMEPVFLVEIQCPETAMGGVYSVLTRRRGMVFEENPVSGTPMYNVKAYLPVNESFG
FDSALRAGTGGQAFPQCVFDHWEKMNGNPLQEGSKEYEIVKFSRTRKGLSPEPFTLDKYYDKL 
Op_ch_Mova 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacttggataaccgtagtaattctagagctaatacatgcggcgatgaatcattcaaatttctgccctatcaac
tttcgatggtaaggtattggcctaccatggtcgcaacgggtaacggggaattagggttcggttccggagaggg
ggcctgagaaatggccaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacaatgcaggtgtaattggaatgagtacaatttaaatctcttaacgagaaccaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaatttctttactttgaaaaaattagagtgttcaaagcaggtgaatacattagcatggaataa
tggaatataatgattgatagggacagttgggggcattagtatttaattgtcagaggtgaaattcttggattta
tgaaagactaacttctgcgaaagcatttgccaagaatgttttcattaatcaagaacgaaagttaggggatcga
agacgattagataccgtcgtagtcctaaccataaactatgccgactagggatcagtgggccttatgagaaatc
aaagtttttgggttctggggggtgtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatagtaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactttaggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacgaaggcagcgaggggtaat
cttctgaaacttcgtcgtgatggggatagatctttgtaattatcgatcttcaacgaggaattcctagtaagcg
cggttcatcagatcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg



tttagtgaggtctcgggagaacttgctcaaacttgatcatttagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
EVISV-
IGQAGAQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFHPEQLIS
GKEDAANNYARGHYTIGKEIVDLVL----------------------------------------
DYGKKSKLEFAVYPAPQVSTAVVEPYNSILTCHTTLEHSDCAFLMDNEAIYDICRRNLDIERPTYTNLNRLVA
QVVSSVTASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPIISAEKAYHEQLSVAEITYACF---------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------------
SESREDLVAQAKLAEQAERYDDMATSMKKVTELSNEERNLLSVAYKNIVGARRSSWRIVSSIESKT--
ERKQAMAREYRTKIETELKDICNEVLSLLDNHLVPKSESKVFYLKMKGDYYRYLAEVASGADRTKIVQNSQDA
YQAAFDISKSEMPPTHPIRLGLALNFSVFYYEILNSPERACHLAKQAFDDAIAELDTLNEESYKDSTLIM---
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------- 
Op_fu_afum -------------------------
gtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagctacatggatacctgtggtaattcta
gagctaatacatgcggcgatggttcattcaaatttctgccctatcaactttcgatggtaggatagtggcctac
catggtggcaacgggtaacggggaattagggttcgattccggagagggagcctgagaaacggctaccacatcc
aaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggtagtgacaataaatactgatacgggc
gtaattggaatgagtacaatctaaatcccttaacgaggaacaattggagggcaagtctggtgccagcagccgc
ggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaagctcgtagttgaacctttttactgt
gaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataatagaatataatgattaatagggata
gtcgggggcgtcagtattcagctgtcagaggtgaaattcttggatttgctgaagactaactactgcgaaagca
ttcgccaaggatgttttcattaatcaggaacgaaagttaggggatcgaagacgatcagataccgtcgtagtct
taaccataaactatgccgactagggatcgggcggccttacgagaaatcaaagtttttgggttctggggggagt
atggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacaaggcgtggagcctgcggcttaatttg
actcaacacggggaaactcaccaggtccagacaaaataaggattgacagattgagagctctttcttgatcttt
tggatggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcgataacgaacgagacct
cggccc-
ttaaatagcttcttagggggactattggaagtgcgcggcaataacaggtctgtgatgcccttagatgttctgg
gccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaaccctgtcgtgctggggatagagc
attgcaattattgctcttcaacgaggaatgcctagtaggcacgagtcatcagctcgtgccgattacgtccctg
ccctttgtacacaccgcccgtcgctactaccgattgaatggctcggtgaggccttcggaaaagttggtcaaac
ccggtcatttagaggaagtaaaagtcgtaacLNHHARQLNLDNETLTCE------------



IASIVGRPRHHGIMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNELRVAPEEHPV
LLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVPIYEGFALPHAIS
RVDMAGRDLTDYLMKILAERGYTFSTTAEREIVRDIKEKLCYVALDFEQEIQTASQSSSLEKSYELPDGQVIT
IGNERFRAPEALFQPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGISDRMQKEITALAP
SSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISLNVGQAGCQIANSCWE
LYCLEHGIQPDGHFSTFFSETGQGKYVPRTIYCDLEPNVVDEVRTGTYRSLFHPENMITGKEDASNNYARGHY
TVGKEMIDQVLDKVRRVADNCAGLQGFLVFHSFGGGTGSGFGALLMERLSVDYGKKSKLEFCVYPAPQNATSV
VEPYNSILTTHTTLEHSDCSFMVDNEAIYDICRRNLGIERPSYENLNRLIAQVVSSITASLRFDGSLNVDLNE
FQTNLVPYPRIHFPLVAYAPVISAAKASHEANSVNEITSACFEPNNQMVKCDPRNGKYMATCLLYRGDVVPKE
THAAVATLKTKRTIQFVDWCPTGFKIGICYQPPQQVPGGDLAKLDRAVCMLSNTTAIAEAWSALDHKFDLMYS
KRAFVHWYVGEGMEEGEFSEAREDLAALERDYEEVAADSMREIVHLQTGQCGNQIGAAFWQTISGEHGLDGSG
SYNGSSDLQLERMNVYFNEANGDKYVPRAVLVDLEPGTMDAVRAGPFGELFRPDNFVFGQSGAGNNWAKGHYT
EGAELVDQVIDVVRREAEGCDCLQGFQVTHSLGGGTGAGMGTLLISKIREEFPDRMMATFSVVPSPKVSDTVV
EPYNATLSVHQLVEHSDETFCIDNEALYDICMRTLKLSNPSYGDLNHLVSAVMSGVTTCLRFPGQLNSDLRKL
AVNMVPFPRLHFFMVGFAPLTSRGAHSFRAVSVPELTQQMFDPKNMMAASDFRNGRYLTCSAIFRGKVSMKEV
EDQMRNIQSKNQSYFVEWIPNNIQTALCSIPPRGLKMSSTFIGNSTSIQELFKRVGDQFTAMFRRKAFLHWYT
GEGMDEMEFTEAESNMNDLVSEYQQYQDASISEG-
MGHEDAVYLAKLAEQAERYEEMVENMKVVAELTVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESESQVAL
IKEYRQKIEAELAKICDDILDVLDKHLIPSAESKVFYHKMKGDYHRYLAEFAVGDRRKAAADASLEAYKNATE
VAQTDLAPTHPIRLGLALNFSVFYYEILNSPDQACHLAKLAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMVNFTIEEIRSLMDRPTNIRNMSVIAHVDHGKSTLTDSMIQRAGIISAAKAGEGRYMDTRPDEQDRGI
TIKSTAISLYAKFPDDGAEFLVNLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQALTERI
KPVLIINKVDRALLELQVSKEDLYQSFSRTVESVNVIIATYALGDVQVYPDRGTVAFGSGLHGWAFTVRQFAV
KYAKKFGVDRKKMLERLWGDNYFNPQTKKWTKTEPEQRAFNMFILDPIFKIFAAVNNDKTEEIHKLVEKLEIK
LASDEKDLKGKALLKVIMRKFLPAADAMLEMICIHLPSPVTAQKYRAETLYEGPMDDECAIGIRDCDPKAPLM
LYVSKMVPTSDKGRFYAFGRVFSGIVKSGLKVRIQGPNYIPGKKDDLFVKAIQRTILMMGRFVEPIEDVPAGN
IVGLVGVDQFLLKSGTLTTSETAHNLKVMKFSVSPVVQRGVEVKNAQDLPKLVEGLKRLSKSDPCVLTMINES
GQHIVAGAGELHLEICLKDLEEDHAGVPLRISDPVVSYRETVGGESSMTALSKSPNKHNRLYVTAQPLGEEVS
LAIESGKINPRDDFKARARLLADDYGWDVTDARKIWCFGPDTTGANLLVDQTKAVQYLNEIKDSFVSGFQWAT
REGPIAEEPMRSIRFNILDVTLHADAIHRGGGQIIPTARRVLYAATLLAEPSLLEPIFNVEIQVPEQAMGGIY
GVLTRRRGHVYSEEQRPGTPLFNVKAYLPVNESFGFNGDLRQATGGQAFPQSVFDHWSILGGSPLDPTTKPGQ
TVAEMRKRKGLKEQVPGYDNYYDKL 
Op_fu_aory 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggatacctgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtggcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaatactgatacgggcgtaattggaatgagtacaatctaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacctttttactgtgaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataa
tagaatataatgattaatagggatagtcgggggcgtcagtattcagctgtcagaggtgaaattcttggatttg
ctgaagactaactactgcgaaagcattcgccaaggatgttttcattaatcaggaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggcggccttacgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacaa
ggcgtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacaaaataaggattgaca
gattgagagctctttcttgatcttttggatggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagacctcggccc-
ttaaatagcttcttagggggactattggaagtgcgcggcaataacaggtctgtgatgcccttagatgttctgg
gccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaaccctgtcgtgctggggatagagc
attgcaattattgctcttcaacgaggaatgcctagtaggcacgagtcatcagctcgtgccgattacgtccctg
ccctttgtacacaccgcccgtcgctactaccgattgaatggctcggtgaggccttcggaaaagttggtcaaac
ccggtcatttagaggaagtaaaagtcgtaac------------------------------------------
-------------------------------------------------------------------------
---



MTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVPIYEGFALPHAISRVDMAGRDLTDYLMK
ILAERGYTFSTTAEREIVRDIKEKLCYVALDFEQEIQTASQSSSLEKSYELPDGQVITIGNERFRAPEALFQP
SVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGISDRMQKEITALAPSSMKVKIIAPPERKY
SVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISLNVGQAGCQIANSCWELYCLEHGIQPDGHFS
TFFSETGQGKYVPRTIYADLEPNVVDEVRTGTYRTLFHPENMITGKEDASNNYARGHYTVGKEMIDQVLDKVR
RVADNCAGLQGFLVFHSFGGGTGSGFGALLMERLSVDYGKKSKLEFCVYPAPQNATSVVEPYNSILTTHTTLE
HSDCSFMVDNEAIYDICRRNLGIERPSYENLNRLIAQVVSSITASLRFDGSLNVDLNEFQTNLVPYPRIHFPL
VAYAPVISAAKASHEANSVNEITMSCFEPNNQMVKCDPRNGKYMATCLLYRGDVVPKETHAAVATLKTKRTIQ
FVDWCPTGFKIGICYQPPKQVPNGDLANLSRAVCMLSNTTAISEAWSALDHKFDLMYSKRAFVHWYVGEGMEE
GEFSEAREDLAALERDYEEVASDSMREIVHLQTGQCGNQIGAAFWQTISGEHGLDGSGVYNGSSDLQLERMNV
YFNEASGNKYVPRAVLVDLEPGTMDAVRAGPFGQLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDQVVDVVRR
EAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMATFSVVPSPKVSDTVVEPYNATLSVHQLVEH
SDETFCIDNEALYDICMRTLKLSNPSYGDLNHLVSAVMSGVTTCLRFPGQLNSDLRKLAVNMVPFPRLHFFMV
GFAPLTSRGAHSFRAVSVPELTQQMFDPKNMMAASDFRNGRYLTCSAIFRGKVSMKEVEDQMRNIQSKNQTYF
VEWIPNNIQTALCSIPPRGLKMSSTFIGNSTSIQELFKRVGDQFTAMFRRKAFLHWYTGEGMDEMEFTEAESN
MNDLVSEYQQYQDASISEG-
MGHEDAVYLAKLAEQAERYEEMVENMKVVAELTVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESESQVTL
IKEYRQKIESELAKICDDILEVLDKHLIPSAESKVFYHKMKGDYHRYLAEFAIGDRRKGAADASLEAYKAATE
VAQTDLAPTHPIRLGLALNFSVFYYEILNSPDQACHLAKLAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMGSMRYGLIRSLMDKPKNIRNMSVIAHVDHGKSTLSDSLVQRAGVIAAAKAGEARFMDTRADEQERGI
TIKSTAITLYSKFDDDGNEFLINLIDSPGHVDFSAEVTAALRVTDGALVVVDSVSGSCVQTETVLRQAIAERI
KPVLIINKIDRSMMEQQLPKEDLYQNFCRIIETVNVTIATYVLGNVMVHAEKGTVAFGSGLQGWAFTVRQFAI
RYAKKFGVDRKKMLERLWGDNFFNPKTKKWTTKKPLERAFNQFCLDPIYKIIDAVTNNKRDQITTLVEKLEIK
LTSEEKEYEGKLLLKTIMRKFLPAADAMLEMICIHLPSPVTAQKYRAETLYEGPHDDEAFNAIKDCDP-
APLMLYVSKMVPTSDKGRFYAFGRVYSGIVRSGLQVRIQGPNYTPGKKEDLFIKKIQRTVLMMGGKTEAIDDV
PCGNIVGLVGVDQFLLKSGTLTTSETAHNLKVMKFSISPVVQRSVEVKNAADLPKLVEGLKRLSKSDPCVLTM
INESGEHVVAGAGELHLEICLKDLEEDHAGVPLKISDPVVSYRESVSGKSSMTALSKSPNKHNRLYVTAEPIE
EECALAIEAGKINPRDDFKTRARLMADDYGWDVTDARKIWTFGPDTTGANLLVDQTKAVQYLNEIKDSVVSGF
QWATREGPVAEEPMRAVRFNILDVTLHADAIHRGGGQIIPTARRVLYAAQLLADPSLLEPIFNVEIQVNENAM
GGIYGVLTRRRGHVYAEEQRPGTPIYTIKAYLPVNESFGFTGDLRAATGGQAFPQSVFDHWAVLGGSPLDVTT
KPGQVVTEMRKRKGLKEVVPGYENYYDKL 
Op_fu_anid 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggatacctgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtggcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaatactgatacgggcgtaattggaatgagaacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacctttttactgtgaaaaaattagagtgttcaaagcaggcggatacattagcatggaataa
tagaatataatgattaatagggatagtcgggggcgtcagtattcagctgtcagaggtgaaattcttggatttg
ctgaagactaactactgcgaaagcattcgccaaggatgttttcattaatcaggaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggcggccttacgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacaa
ggcgtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacaaaataaggattgaca
gattgagagctctttcttgatcttttggatggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagacctcggccc-
ttaaatagcttcttagggggactattggaagtgcgcggcaataacaggtctgtgatgcccttagatgttctgg
gccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaaccctgtcgtgctggggatagagc
attgcaattattgctcttcaacgaggaatgcctagtaggcacgagtcatcagctcgtgccgattacgtccctg
ccctttgtacacaccgcccgtcgctactaccgattgaatggctcggtgaggcctccggaaaagctggtcaaac
ccggtcatttagaggaagtaaaagtcgtaacMEEEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHHG
IMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPINPKSN
REKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVPIYEGFALPHAISRVDMAGRDLTDY
LMKILAERGYTFSTTAEREIVRDIKEKLCYVALDFEQEIQTASQSSSLEKSYELPDGQVITIGNERFRAPEAL



FQPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGISDRMQKEITALAPSSMKVKIIAPPE
RKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISLNVGQAGCQIANSCWELYCLEHGIQPDG
HFSTFFSETGQGKYVPRTIYADLEPNVVDEVRTGTYRSLFHPENLITGKEDASNNYARGHYTVGKEMIDQVLD
KVRRMADSCSGLQGFLVFHSFGGGTGSGFGALLMERLSVDYGKKSKLEFCVYPAPQNATSVVEPYNSILTTHT
TLEHSDCSFMVDNEAIYDICRRNLGIERPSYENLNRLIAQVVSSITASLRFDGSLNVDLNEFQTNLVPYPRIH
FPLVAYSPVISADKASHEANSVQDITMSCFEPNNQMVKCDPRNGKYMATCLLYRGDVVPKETHAAVATLKTKR
TIQFVDWCPTGFKIGICYQPPQQVPNGDLAKVNRAVCMLSNTTAISEAWSALDHKFDLMYSKRAFVHWYVGEG
MEEGEFSEAREDLAALERDYEEVASDSMREIVHLQTGQCGNQIGAAFWQTISGEHGLDGSGVYNGTSDLQLER
MNVYFNEASGNKYVPRAVLVDLEPGTMDAVRAGPFGELFRPDNFVFGQSGAGNNWAKGHYTEGAELVDNVVDV
VRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMATFSVVPSPKVSDTVVEPYNATLSVHQL
VEHSDETFCIDNEALYDICMRTLKLSNPSYGDLNHLVSAVMSGVTTCLRFPGQLNSDLRKLAVNMVPFPRLHF
FMVGFAPLTSRGAYSFRAVSVPELTQQMFDPKNMMAASDFRNGRYLTCSAIFRGKVSMKEVEDQMRNIQSKNQ
SYFVEWIPNNIQTALCSIPPRGLKMSSTFIGNSTSIQELFKRVGDQFTAMFRRKAFLHWYTGEGMDEMEFTEA
ESNMNDLVSEYQQYQDASISEG-
MGHEDAVYLAKLAEQAERYEEMVENMKVVAELTVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESESQVAL
IKEYRQKIEGELAKICQDILDVLDQHLIKSAESKVFYHKMKGDYHRYLAEFAVGDNRKAAADASLEAYKSATE
VAQTDLAPTHPIRLGLALNFSVFYYEILNSPDQACHLAKLAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMVNFTIEELRSLMDRKANIRNMSVIAHVDHGKSTLSDSLVSRAGIIAGAKAGDARFMDTRPDEQERGI
TIKSTAISLYAKFADDGNEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQALTERI
KPVLIINKVDRSLLELQVEKEDLYQSFLRTVESVNVIIATYALGNVQVYPEKGTVAFGSGLHGWAFTVRQFAV
KFAKKFGVDRKKMLERLWGDNYFNPKTKKWTKTKPVERAFNMFILDPIYKIFQLVTNDKKDQIPALLEKIEVK
LANDEKDLTGKQLLKTIMRKFLPAADAMLEMICIHLPSPVTAQKYRAETLYEGPQDDEAFAGIRDCDPKAPLM
LYVSKMVPTSDKGRFYAFGRVYAGTVKSGLKVRIQGPNYTPGKKDDLFIKAIQRTILMMGRFVEPIEDVPAGN
IVGLVGVDQFLLKSGTLTTSETAHNLKVMKFSVSPVVQRSVEVKNAGDLPKLVEGLKRLSKSDPCVLTMINES
GEHVVAGAGELHLEICLKDLEEDHAGVPLRISDPVVSYRETVSGTSSMTALSKSPNKHNRLYLTAEPLDEEVS
KAIEEGKINPRDDFKARARILADEYNWDVTDARKIWCFGPDTTGANLLVDQTKAVQYLNEIKDSVVSGFQWAT
REGPVAEEPMRSIRFNILDVTLHADAIHRGGGQIIPTARRVLYAATLLAEPGILEPIFNVEIQVPEQAMGGIY
GVLTRRRGHVYTEEQRVGTPLFTVKAYLPVNESFGFPGELRQATGGQAFPQSVFDHWAVLGGSPLDPTTKPGQ
IVAEMRKRKGIKEQVPGYENYYDKL 
Op_fu_pchr -------------------------
gtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagctacatggatacctgtggtaattcta
gagctaatacatgcggcgatggttcattcaaatttctgccctatcaactttcgatggtaggatagtggcctac
catggtggcaacgggtaacggggaattagggttcgattccggagagggagcctgagaaacggctaccacatcc
aaggaaggcagcaggcgcgcaaattacccaatcccgatacggggaggtagtgacaataaatactgatacgggc
gtaattggaatgagtacgatctaaatccactaacgaggaacaattggagggcaagtctggtgccagcagccgc
ggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaagctcgtagttgaacctttttactgt
gaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataatagaatataatgattaatagggata
gtcgggggcgtcagtattcagctgtcagaggtgaaattcttggatttgctgaagactaactactgcgaaagca
ttcgccaaggatgttttcattaatcaggaacgaaagttaggggatcgaagacgatcagataccgtcgtagtct
taaccataaactatgccgactagggatcgggcggccttacgagaaatcaaagtttttgggttctggggggagt
atggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacaaggcgtggagcctgcggcttaatttg
actcaacacggggaaactcaccaggtccagacaaaataaggattgacagattgagagctctttcttgatcttt
tggatggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcgataacgaacgagacct
cggccc-
ttaaatagcttcttagggggactattggaagtgcgcggcaataacaggtctgtgatgcccttagatgttctgg
gccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaaccctgtcgtgctggggatagagc
attgcaattattgctcttcaacgaggaatgcctagtaggcgcgagtcatcagctcgtgccgattacgtccctg
ccctttgtacacaccgcccgtcgctactaccgattgaatggctccgtgaggccttcggaaaagttggtcaaac
gcggtcatttagaggaagtaaaagtcgtaacMEDEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQG
VMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKAN
REKMTQIMFETFNAPAFYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGFALPHAILRLDLAGRDLTDL
LVKNLMERGYPFNTTAEREIVRDIKEKLCYVALDFEQELQTAAHSSAIEKSYELPDGQVITIGNERFRAPEAL
FQPAFLGLEAAGIHETTYNSIYKCDLDIRRDLYGNIVLSGGTTMFPGIADRMQKELTALAPSSMKVKIVAPPE
RKYSVWIGGSILASLSTFQNLWCSKQEYDESGPGIVHRSTYEVISVHVGQAGVQIGNACWELYTVEHGLSPDG



DFSTFFSETSSGKHVPRSLYVDLEPNVIDEVRSGTYRSLFHPETLVTGKEDAASNYARGHYTVGKEMIDTVMD
KVRRLADNCNGLQGFFVFHSFGGGTGSGFGALVLERLSTDYGKKSKLEFSVYPAPTMANSVVEPYNSVLTTHT
TLEHSDCSFMVDNEAIYDICKKRLGITSPGFTNLNRLIAQVVSSITASLRFDGSLNVDLNEFQTNLVPFPRIH
FPLATFAPIISAEKAHHEQNSVADMTFSCFETGNQMVKCDPREGKYMACALLYRGDVVPKDVNAAVAIIKTKR
TIQFVDWCPTGFKLGICNEPPAHIPGGDLAKVSRSLCMLSNTTAISTAWSRLDHKFDLLYSKRAFVHWYVGEG
MEEGEFSEAREDLAALEKDYEEVGIDSMREIVHLQTGQCGNQIGAKFWEVVSDEHGIDRDGLYKGNNDLQLER
INVYYNEVGANKYVPRAVLVDLEPGTMDSVRSGPLGNLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDV
VRKEAEGTDCLQGFQITHSLGGGTGAGMGTLLISKIREEYPDRMMATYSVVPSPKVSDTVVEPYNATLSVHQL
VENSDETFCIDNEALYDICFRTLKLTTPTYGDLNHLVSVVMSGITTCLRFPGQLNSDLRKLAVNMVPFPRLHF
FMTGFAPLTARGSQQYRAVTVPELTQQMFDAKNMMAASDPRHGRYLTVAAVFRGRVSMKEVEEQMQNVQNKNS
AYFVEWIPNNVLTAQCDIPPRGQKMAVTFLGNSTAIQELFKRVSDQFTAMFRRKAFLHWYTQEGMDEMEFTEA
ESNMQDLVAEYQQYQDATVEEEAQSREDSVYLAKLAEQAERYEEMVENMKRVAELTVEERNLLSVAYKNVIGA
RRASWRIVSSIEQKEESEAQVAMIKGYREKIESELAKICEDILDVLEKHLIPSAESKVFYHKMMGDYHRYLAE
FATGDKRKESADKSLEAYKAASDVAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAIAELD
TLSEESYKDSTLIMQLLRDNLTLWTSDMMAN----
QIRALMDKPTNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASAKAGDMRFTDTRDDEKERGITIKSTAISMYFE
VDKEGNEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQALTERIKPVVVINKVDRA
LLELQVDKEELFQSFRRTIENVNVIISTYALGDVQVYPEKGTVAFGSGLHGWAFTLRQFATRYAKKFGVDKEK
MMSKLWGDNFFNPATRKWSSKKPLERAFNMFVLDPIFKIFDAVMNFKKDAIAPMLEKLDVKLAQDERDLEGKA
LLKVIMRKFLPAGDSLLEMIVINLPSPATAQRYRVETLYEGPMDDETAIGIRDCDPKGPLCLYVSKMVPTSDK
GRFYAFGRVFSGTVRAGPKVRIQGPNYVPGKKDDLFIKSIQRTILMMGRYVEPIEDCPAGNIVGLVGIDQFLL
KSGTLTTSETAHNMKVMKFSVSPVVQVAVEVKNAADLPKLVEGLKRLSKSDPCVQAWISESGEHIVAGAGELH
LEICLKDLQEDHAGVPLKVSDPVVPYRETVKAESSIVALSKSQNKHNRLYVKAMPIEEELTLAIESGKVNARD
DYKLRARLLADEFGWDVTDARKIWCFGPDTTGPNLLVDVTKGVQYLNEIKDSCVAAFQWATKEGVLCEENMRG
IRFNILDVTLHTDAIHRGGGQIIPTCRRVCYAACLLAEPTLQEPVYLVEIQCPENAIGGIYSVLNKRRGQVFS
EEQRPGTPMFTVKAYLPVMESFGFNGELRAATSGQAFPQSVFDHWELLNGSPLEKGSKLEELVKSIRTRKGLK
PDIPPLDTYYDKL 
Op_fu_cimm 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggatacccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtggcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccaacacggggaggt
agtgacaataaatactgatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacctttttactgtgaaaaaattagagtgttcaaagcaggcggatacattagcatggaataa
tagaatataatgattaatagggatagtcgggggcgtcagtattcggctgtcagaggtgaaattcttggatttg
ctgaagactaactactgcgaaagcattcgccaaggatgttttcattaatcaggaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcggacggccttacgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacca
ggcgtggag-
ctgcggcttaatttgactcaacacggggaaactcaccaggtccagacaaaataaggattgacagattgagagc
tctttcttgatcttttggatggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcga
taacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaataacaggtct
gtgatgcccttagatgttctgggccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaac
cctgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaatgcctagtaggcacaagtcatca
gcttgtgccgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggctcagtgagg
ccttcggaaaagttggtcaaacttggtcatttagaggaagtaaaagtcgtaacMEEEVAALVIDNGSGMCKAG
FAGDDAPRAVFPSIVGRPRHHGIMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNE
LRVAPEEHPVLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVPIY
EGFALPHAISRIDMAGRDLTDYLMKILAERGYSFSTTAEREIVRDIKEKLCYVALDFQQEIQTASQSSSLERS
YELPDGQVITIGNERFRAPEALFQPSVLGLESGGIHATTYNAIMKCDVDVRRDLYGNIVMSGGTTMYPGIADR
MQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISLNVGQA
GCQMANSCWELYCLEHGIQADGHFETFFSETGQGKYVPRTIYCDLEPNVVDEVRTGPYRSLFHPEQMITGKED
ASNNYARGHYTVGKEMIDQVMDKVRRVADNCSGLQGFLVFHSFGGGTGSGFGALLMERLAVDYGKKTKLEFCV



YPAPQNATAIVEPYNSILTTHTTLENSDCSFMVDNDAIYDICRRSLGIERPSYENLNRLIAQVVSSVTASLRF
DGSLNVDLAEFQTNLVPYPRIHFPLVSYAPVVSAAKAAHEANSVQEITMACFEPSSQMVKCDPRSGKYMATCL
LYRGDVVPKDVHASVATLKTKRTIQFVDWCPTGFKIGICYEPPQRVPNGDLAKVDRAVCMLSNTTAIGEAWSA
LSHKFDLMFSKRAFVHWYVGEGMEEGEFSEAREDLAALERDYDEVARDSMREIVHLQTGQCGNQIGAAFWQII
SGEHGLDSSGMYAGSSDLQLERMNVYFNEAAGRKYVPRAVLVDLEPGTMDAVRAGPFGQLFRPDNFVFGQSGA
GNNWAKGHYTEGAELVDQVIDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMATFSVV
PSPKVSDTVVEPYNATLSVHQLVEHSDETFCIDNEALYDICMRTLKLANPSYGDLNHLVSAVMSGVTTCLRFP
GQLNSDLRKLAVNMVPFPRLHFFMVGFAPLTSRGAYSFRAITVPELTQQMYDPKNMMAASDFRNGRYLTCSAI
FRGKVSMKEVEDQMRNVQNKNHTYFVEWIPNNIQTALCSIPPRGLPMASTFIGNSTSIQELFKRVGDQFTAMF
RRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDASISEG-
MGIEDAVYLAKLAEQAERYEEMVQNMKVVAELSVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESEAQVTL
IKEYRQKIESELAEICEDILDVLDKHLIPSAESKVFYHKMKGDYHRYLAEFALGDRRKKSADNSLEAYKNATE
VAQTDLAPTHPIRLGLALNFSVFYYEILNSPDQACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMVNFTVEEIRQLMDRPANIRNMSVIAHVDHGKSTLTDSMVQRAGIISAAKAGEARFTDTRQDEQDRCI
TIKSTAISLYAHLSDDGNEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQALSERI
KPVCIINKVDRALLELQVSKEDLYQSFARTIESVNVIIATYALGDVQVYPYKGTVAFGSGLHGWAFTVRQFAV
KYAKKFGVDRNKMMERLWGDNYFNPKTKKWTKVKQLERAFNQFILDPIFKIFNAITHSKKDEISVLLEKLEIK
LSSDEKDLEGKPLLKVVMKKFLPAADALLEMMVLHLPSPVTAQKYRAETLYEGPPDDEVCIGIRDCDPKAPLM
LYVSKMVPTSDKGRFYAFGRVFAGTVRSGLKVRIQGPNYTPGKKEDLHIKAIQRTILMMGRFIEPIEDVPAGN
IVGLVGVDQFLLKSGTLTTCETAHNLKVMKFSVSPVVQRSVEVKNANDLPKLVEGLKRLSKSDPCVLTYISES
GEHVIAGAGELHLEICLKDLEEDHAGVPLRVSDPVVSYRETVGAESSITALSKSPNKHNRLYVKAEPLAEEVS
NAIEAGKISPRDDFKARARVLADEFGWDVTDARKIWCFGPDTTGANLVVDQTKAVQYLNEIKDSVVSGFQWAS
REGPIAEEPMRSVRFNILDVTLHADAIHRGGGQIIPTARRVIYAATLLAEPGILEPVFLVEIQVPEQAMGGIY
GVLTRRRGHVFSEEQRPGTPLFTVKAYLPVNESFGFSADLRSATSGQAFPQSVFDHWQILGGSPLDPTTKPGQ
IVQEMRKRKGIKEVVPGVENYYDKL 
Op_fu_cpos 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggatacccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtggcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccaacacggggaggt
agtgacaataaatactgatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacctttttactgtgaaaaaattagagtgttcaaagcaggcggatacattagcatggaataa
tagaatataatgattaatagggatagtcgggggcgtcagtattcggctgtcagaggtgaaattcttggatttg
ctgaagactaactactgcgaaagcattcgccaaggatgttttcattaatcaggaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcggacggccttacgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacca
ggcgtggag-
ctgcggcttaatttgactcaacacggggaaactcaccaggtccagacaaaataaggattgacagattgagagc
tctttcttgatcttttggatggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcga
taacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaataacaggtct
gtgatgcccttagatgttctgggccgcacgcgcgctacactgacagggccagcgaggggtaatcttgttaaac
cctgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaatgcctagtaggcacaagtcatca
gcttgtgccgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggctcagtgagg
ccttcggaaaagttggtcaaacttggtcatttagaggaagtaaaagtcgtaacMEEEVAALVIDNGSGMCKAG
FAGDDAPRAVFPSIVGRPRHHGIMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNE
LRVAPEEHPVLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVPIY
EGFALPHAISRIDMSERDLTDYLMKILAERGYSFSTTAEREIVRDIKEKLCYVALDFQQEIQTASQSSSLERS
YELPDGQVITIGNERFRAPEALFQPSVLGLESGGIHATTYNAIMKCDVDVRRDLYGNIVMSGGTTMYPGIADR
MQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISLNVGQA
GCQMANSCWELYCLEHGIQADGHFETFFSETGQGKYVPRTIYCDLEPNVVDEVRTGPYRSLFHPEQMITGKED
ASNNYARGHYTVGKEMIDQVMDKVRRVADNCSGLQGFLVFHSFGGGTGSGFGALLMERLAVDYGKKTKLEFCV
YPAPQNATAIVEPYNSILTTHTTLENSDCSFMVDNDAIYDICRRSLGIERPSYENLNRLIAQVVSSVTASLRF
DGSLNVDLAEFQTNLVPYPRIHFPLVSYAPVVSAAKAAHEANSVQEITMACFEPSSQMVKCDPRSGKYMATCL



LYRGDVVPKDVHASVATLKTKRTIQFVDWCPTGFKIGICYEPPQRVPNGDLAKVDRAVCMLSNTTAIGEAWSA
LSHKFDLMFSKRAFVHWYVGEGMEEGEFSEAREDLAALERDYDEVARDSMREIVHLQTGQCGNQIGAAFWQII
SGEHGLDSSGMYAGSSDLQLERMNVYFNEAAGRKYVPRAVLVDLEPGTMDAVRAGPFGQLFRPDNFVFGQSGA
GNNWAKGHYTEGAELVDQVIDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMATFSVV
PSPKVSDTVVEPYNATLSVHQLVEHSDETFCIDNEALYDICMRTLKLANPSYGDLNHLVSAVMSGVTTCLRFP
GQLNSDLRKLAVNMVPFPRLHFFMVGFAPLTSRGAYSFRAITVPELTQQMYDPKNMMAASDFRNGRYLTCSAI
FRGKVSMKEVEDQMRNVQNKNHTYFVEWIPNNIQTALCSIPPRGLPMASTFIGNSTSIQELFKRVGDQFTAMF
RRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDASISEGTSERENKTFLARLCEQAERYDEMVTYMKE
VAELTVDERNLLSVAYKNVVGTRRASWRIISSIEQKEESDKHVATIREYREKIEEELERVCQDVLEVLDNNLI
PKAESKVFYYKMKGDYYRYLAEFASGNKRKVAATNAHEAYKNATDVAQSELTPTHPIRLGLALNLSVFYYEIV
NSPDRACHLAKQAFDDAIAELDSLSEESYRDSTLIMQLLRDNLTLWTSS-------------
MDRPANIRNMSVIAHVDHGKSTLTDSMVQRAGIISAAKAGEARFTDTRQDEQDRCITIKSTAISLYAHLSDDG
NEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQALSERIKPVCIINKVDRALLELQ
VSKEDLYQSFARTIESVNVIIATYALGDVQVYPYKGTVAFGSGLHGWAFTVRQFAVKYAKKFGVDRNKMMERL
WGDNYFNPKTKKWTKVKQLERAFNQFILDPIFKIFNAITHSKKDEISVLLEKLEIKLSSDEKDLEGKPLLKVV
MKKFLPAADALLEMMVLHLPSPVTAQKYRAETLYEGPPDDEVCIGIRDCDPKAPLMLYVSKMVPTSDKGRFYA
FGRVFAGTVRSGLKVRIQGPNYTPGKKEDLHIKAIQRTILMMGRFIEPIEDVPAGNIVGLVGVDQFLLKSGTL
TTCETAHNLKVMKFSVSPVVQRSVEVKNANDLPKLVEGLKRLSKSDPCVLTYISESGEHVIAGAGELHLEICL
KDLEEDHAGVPLRVSDPVVSYRETVGAESSITALSKSPNKHNRLYVKAEPLAEEVSNAIEAGKISPRDDFKAR
ARVLADEFGWDVTDARKIWCFGPDTTGANLVVDQTKAVQYLNEIKDSVVSGFQWASREGPIAEEPMRSIRFNI
LDVTLHADAIHRGGGQIIPTARRVIYAATLLAEPGILEPVFLVEIQVPEQAMGGIYGVLTRRRGHVFSEEQRP
GTPLFTVKAYLPVNESFGFSADLRSATSGQAFPQSVFDHWQILGGSPLDPTTKPGQIVQEMRKRKGIKEVVPG
VENYYDKL 
Op_fu_calb --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------
gcctgagaaacggcaaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggta
gtgacaataaataacgatgcaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattggag
ggcaagtctggtgccagcagccgcggtaattccagctccaagagcgtatattaaagttgttgcagttaaaaag
ctcgtagttgaaccttgttactttgagtaaatgagagtgttcaaagcaggtgaatctgttagcatggaataat
agaatataatgattaatagggacggtcgggggcatcagtattcagttgtcagaggtgaaattcttggatttac
tgaagactaactactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcgaa
gatgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggcggccttacgagaaatca
aagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccag
gagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgacag
attgagagctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgct
taattgcgataacgaacgagaccttaacct-
ctaaatagcttcttagggggactattggaagtttgaggcaataacaggtctgtgatgcccttagacgttctgg
gccgcacgcgcgctacactgacggagccagcgaggggaaatcttgggaaactccgtcgtgctggggatagagc
attgcaattattgctcttcaacgaggaattcctagtaagcgcaagtcatcagcttgcgttgtttacgtccctg
cc-----------------------------------------------------------------------
-------------------------------
MDEEVAALVIDNGSGMCKAGFAGDDAPRAVFPSLVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEH
GIVSNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKSNREKMTQIMFETFNVPAFYVSIQAVLSLYSSG
RTTGIVLDSGDGVTHVVPIYAGFSLPHGILRIDLAGRDLTNHLSKILSERGYSFTTSAEREIVRDIKERLCYV
ALDFEQEMQTSSQSSAIEKSYELPDGQVITIGNERFRAPEALFRPADLGLEAAGIDQTTFNSIMKCDMDVRKE
LYGNIVMSGGTTMFPGIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHHKCFEVISINVGQAGCQIGNACWELYSQEHGIRPDGEFSTFFSETGSGKYVPRALYVDLEPNVIDEV
RTGVYKDLFHPEQLIAGKEDAANNYARGHYTVGREILDDILDRVRRMSDQCDGLQGFLFTHSLGGGTGSGLGS
LLLEQLSLDYGKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYDMCRRNLDIARPNF
SSLNNLIAQVVSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPVFSKSRATHEANSVSEITQSCFE
PGNQMVKCDPRTGKYMATCLLYRGDVVTRDVQNAVAQVKSKKTVQLVDWCPTGFKIGICYQPPTAIKGSELAS
ASRAVCMLSNTTAIAEAWRRIDRKFDLMYSKRAFVHWYVGEGMEEGEFTEAREDLAALERDYIEVGTDSMREI



IHLSTGQCGNQIGAAFWETICGEHGLDNNGTYVGNNELQKSKLDVYFNEATSGKYVPRAVLVDLEPGTIDNVK
TSQIGNLFRPDNFIFGQSSAGNVWAKGHYTEGAELVDSVLDVVRREAEGCDSLQGFQITHSLGGGTGSGMGTL
LISKIREEFPDRMMATFSVVPSPKVSDTVIEPYNATLSVHQLVENSDETFCIDNEALYNICQNTLKLPQPSYA
ELNNLVSSVMSGVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTSMGSKSFRSVTVPELTQQMFDA
KNMMAASDPRNGRYLTVAAFFRGKVSVKEVDDEMHKIQTRNSSYFVDWIPNNVQTAVCSVPPKDLDMSATFIG
NSTSIQELFKRVGDQFSAMFRRKAFLHWYTSEGMDEMEFTEAESNMNDLVSEYQQYQEASI-
DEPASREDSVYLAKLAEQAERYEEMVENMKAVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEEAESQ
VALIRDYRAKIEAELSKICEDILSVLSDHLITSAESKVFYYKMKGDYHRYLAEFAIAEKRKEAADLSLEAYKA
ASDVAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAVADLETLSEDSYKDSTLIMQLLRDN
LTLWTDLSMVAFTIEQIRGLMDKVTNVRNMSVIAHVDHGKSTLSDSLVQKAGIISAAKAGDARFMDTRKDEQE
RGITIKSTAISLYASMTDDGNSFLVNLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQALG
ERIKPVVVINKVDRALLELQTTKEDLYQTFARTVESVNVIISTYVLGDVQVYPQKGTVAFASGLHGWAFTVRQ
FANKYSKKFGVDKEKMMERLWGDSYFNPKTKKWTNKKPLERAFNMFILDPIFRLFAAIMNFKKDEIPVLLEKL
EIQLKGDEKDLEGKALLKVVMRKFLPAADALLEMIVLHLPSPVTAQAYRAETLYEGPSDDPFCTAIRNCDPNA
DLMLYVSKMVPTSDKGRFYAFGRVFAGTVKSGQKVRIQGPNYQVGKKEDLFLKSIQRTVLMMGRSVEQIDDCP
AGNIIGLVGIDQFLLKSGTITTNEAAHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLTYM
SESGEHIVAGTGELHLEICLQDLENDHAGVPLRISPPVVSYRETVEGESSMVALSKSPNKHNRIYVKAQPIDE
EVSLDIENGVINPRDDFKARARILADKHGWDVVDARKIWCFGPDGNGPNLVVDQTKAVQYLNEIKDSVVAAFQ
WATKEGPIFGENCRSVRVNILDVTLHADAIHRGGGQIIPTMRRVTYASMLLAEPAIQEPVFLVEIQCPENAIG
GIYSVLNKKRGQVISEEQRPGTPLFTVKAYLPVNESFGFTGELRQATGGQAFPQLIFDHWQVMSGDVTDENSK
PGAIVKEKRVRAGLKPEVPEYTEYYDKL 
Op_fu_cgla 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggataactgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacgatacaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacttttttactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataa
tggaatataatgattaatagggacggtcgggggcatcagtattcaattgtcagaggtgaaattcttggattta
ttgaagactaactactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcga
agatgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggtggccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgaca
gattgagagctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagacgttctgggccgcacgcgcgctacactgacggagccagcgagtggtaat
cttgtgaaactccgtcgtgctggggatagagcattgtaattattgctcttcaacgaggaattcctagtaagcg
caagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctagtaccgattgaatgg
cttagtgaggcctcaggagaatctggtcaaacttggtcatttagaggaactaaaagtcgtaac----------
-----
MCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEHGIVTNWDDMEKIWHH
TFYNELRVAPEEHPVLLTEAPMNPKSNREKMTQIMFETFNVPAFYVSIQAVLSLYSSGRTTGIVLDSGDGVTH
VVPIYAGFSLPHAILRIDLAGRDLTDYLMKILSERGYSFSTTAEREIVRDIKEKLCYVALDFEQEMQTAAQSS
SIEKSYELPDGQVITIGNERFRAPEALFHPSVLGLESAGIDQTTYNSIMKCDVDVRKELYGNIVMSGGTTMFP
GIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLTTFQQMWISKQEYDESGPSIVHHKCFEVISI
NVGQAGCQIGNACWELYSLEHGIRPDGEFSTFFHETGAGKYVPRAIYVDLEPNVIDEVRTGPYKDLFHPEQLI
NGKEDAANNYARGHYTVGRDLLDDILERIGKIADQCDGLQGFLFTHSLGGGTGSGLGSLLLEQLSIEYGKKSK
LEFAVYPAPQLSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYDMCKKNLGITRPSFSNLNNLVAQVVSSVT
ASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPILSKSKAYHESNSVPEITNACFEPGNQMVKCDPRTGKY
MATCLLYRGDVVTRDVQQTVAQLKNKKTIQMVDWCPTGFKIGICYEPPTATPNSQLSAVKRAVCMLSNTTAIA
DAWKRIDRKFDLMYSKRAFVHWYVGEGMEEGEFTEAREDLAALERDYIEVGADSMREIIHISTGQCGNQIGAA
FWETICGEHGLDYNGNYHGTEEIQRSRLGVYFNEASSGKWVPRSINVDLEPGTIDAVRTSNIGNLFRPDNYIF
GQSSAGNVWAKGHYTEGAELVDSVMDVIRREAEGCDSLQGFQITHSLGGGTGSGMGTLLISRIREEFPDRMMA



TFSVLPSPKTSDTVVEPYNATLSVHQLVEYSDETFCIDNEALYEICQTTLKLNQPSYNDLNNLVSSVMSGVTT
SLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTAIGSQSFRSLTVPELTQQMFDSKNMMAAADPRNGRYL
TVAAFFRGKVSVKEVEDEMHKVQTKNSSYFVEWIPNNVQTAVCSVPPKDLDMSATFIGNSTSIQELFKRVGNQ
FNAMFNRKAFLHWYTSEGMDEMEFTEAQANMTDLVNEYQQYQEATV--
ESPSREDSVYLAKLAEQAERYEEMVESMKEVAELSVEERNLLSVAYKNVIGARRASWRIISSIEQKEESEHQV
ELIRTYRGKIETELTKISDDILSVLDSHLIPSAESKVFYYKMKGDYHRYLAEFSSGDVRDKATEASLEAYKTA
SEIATTELPPTHPIRLGLALNFSVFYYEIQNSPDKACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNL
TLWTSDMMVAFTVDQMRSLMDKVTNVRNMSVIAHVDHGKSTLTDSLVQKAGIISAAKAGEARFMDTRKDEQER
GITIKSTAISLYSDLPEDGNSFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQALGE
RIKPVVCINKVDRALLELQVSKEDLYQSFSRTVESVNVIISTYVLGDVQVYPSKGTVAFGSGLHGWAFTIRQF
ATRYAKKFGVDKQKMMERLWGDSFFNPKTKKWTNKKPLERAFNMFVLDPIFRLFAAIMNFKKDEIPTLLEKLE
INLKSDEKDLEGKALLKVVMRKFLPAADALLEMIVMHLPSPVTAQNYRAEQLYEGPADDANCIAIKKCDPTAD
LMLYVSKMVPTSDKGRFYAFGRVFAGTVKSGQKIRIQGPNYVPGKKDDLFLKAVQRVVLMMGSRVEPIDDCPA
GNIVGLVGIDQFLLKTGTLTTSETAYNMKVMKFSVSPVVQVAVDVKNANDLPKLVEGLKRLSKSDPCVLTQMS
ESGEHIVAGTGELHLEICLQDLENEHAGIPLKISPPVVAYRETVEAESSQVALSKSPNKHNRIYLKAEPMDEE
VSLAIEQGKINPRDDFKARARVMADEYGWDVTDARKIWCFGPDGNGPNLVVDQTKAVQYLNEIKDSVVSAFQW
ATKEGPILGETMRSVRVNILDVTLHADAIHRGAGQIMPTMRRATYAGFLLAEPKIQEPVFLVEIQCPEQAVGG
IYSVLNKKRGQVVSEEQRPGTPLFTVKAYLPVNESFGFTGELRQATGGQAFPQMVFDHWATLNSDPLDPTSKA
GEIVTAARKRHGMKEEVPGWQEYYDKL 
Op_fu_scer 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggataactgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctaattcagggaggt
agtgacaataaataacgatacaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacttttttactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataa
tagaatataatgattaatagggacggtcgggggcatcagtattcaattgtcagaggtgaaattcttggattta
ttgaagactaactactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcga
agatgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggtggccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgaca
gattgagagctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagacgttctgggccgcacgcgcgctacactgacggagccagcgagtggtaat
cttgtgaaactccgtcgtgctggggatagagcattgtaattattgctcttcaacgaggaattcctagtaagcg
caagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctagtaccgattgaatgg
cttagtgaggcctcaggagaatttggacaaacttggtcatttagaggaactaaaagtcgtaacMDSEVAALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEHGIVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPMNPKSNREKMTQIMFETFNVPAFYVSIQAVLSLYSSGRTTGIVLDSG
DGVTHVVPIYAGFSLPHAILRIDLAGRDLTDYLMKILSERGYSFSTTAEREIVRDIKEKLCYVALDFEQEMQT
AAQSSSIEKSYELPDGQVITIGNERFRAPEALFHPSVLGLESAGIDQTTYNSIMKCDVDVRKELYGNIVMSGG
TTMFPGIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLTTFQQMWISKQEYDESGPSIVHHKCF
EVISINVGQAGCQIGNACWELYSLEHGIKPDGEFSTFFHETGYGKFVPRAIYVDLEPNVIDEVRNGPYKDLFH
PEQLISGKEDAANNYARGHYTVGREILGDVLDRIRKLADQCDGLQGFLFTHSLGGGTGSGLGSLLLEELSAEY
GKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYDMCKRNLDIPRPSFANLNNLIAQV
VSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYSPVLSKSKAFHESNSVSEITNACFEPGNQMVKCDP
RDGKYMATCLLYRGDVVTRDVQRAVEQVKNKKTVQLVDWCPTGFKIGICYEPPTATPNSQLATVDRAVCMLSN
TTSIAEAWKRIDRKFDLMYAKRAFVHWYVGEGMEEGEFTEAREDLAALERDYIEVGADSMREIIHISTGQCGN
QIGAAFWETICGEHGLDFNGTYHGHDDIQKERLNVYFNEASSGKWVPRSINVDLEPGTIDAVRNSAIGNLFRP
DNYIFGQSSAGNVWAKGHYTEGAELVDSVMDVIRREAEGCDSLQGFQITHSLGGGTGSGMGTLLISKIREEFP
DRMMATFSVLPSPKTSDTVVEPYNATLSVHQLVEHSDETFCIDNEALYDICQRTLKLNQPSYGDLNNLVSSVM
SGVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTAIGSQSFRSLTVPELTQQMFDAKNMMAAADPR
NGRYLTVAAFFRGKVSVKEVEDEMHKVQSKNSDYFVEWIPNNVQTAVCSVAPQGLDMAATFIANSTSIQELFK



RVGDQFSAMFKRKAFLHWYTSEGMDELEFSEAESNMNDLVSEYQQYQEATVEDDSTSREDSVYLAKLAEQAER
YEEMVENMKTVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESEHQVELICSYRSKIETELTKISDD
ILSVLDSHLIPSAESKVFYYKMKGDYHRYLAEFSSGDAREKATNASLEAYKTASEIATTELPPTHPIRLGLAL
NFSVFYYEIQNSPDKACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVAFTVDQMRSLM
DKVTNVRNMSVIAHVDHGKSTLTDSLVQRAGIISAAKAGEARFTDTRKDEQERGITIKSTAISLYSEMSDDGN
SFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTIEGVCVQTETVLRQALGERIKPVVVINKVDRALLELQV
SKEDLYQTFARTVESVNVIVSTYVLGDVQVYPARGTVAFGSGLHGWAFTIRQFATRYAKKFGVDKAKMMDRLW
GDSFFNPKTKKWTNKKPLERAFNMFILDPIFRLFTAIMNFKKDEIPVLLEKLEIVLKGDEKDLEGKALLKVVM
RKFLPAADALLEMIVLHLPSPVTAQAYRAEQLYEGPADDANCIAIKNCDPKADLMLYVSKMVPTSDKGRFYAF
GRVFAGTVKSGQKVRIQGPNYVPGKKDDLFIKAIQRVVLMMGRFVEPIDDCPAGNIIGLVGIDQFLLKTGTLT
TSETAHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLTYMSESGEHIVAGTGELHLEICLQ
DLEHDHAGVPLKISPPVVAYRETVESESSQTALSKSPNKHNRIYLKAEPIDEEVSLAIENGIINPRDDFKARA
RIMADDYGWDVTDARKIWCFGPDGNGPNLVIDQTKAVQYLHEIKDSVVAAFQWATKEGPIFGEEMRSVRVNIL
DVTLHADAIHRGGGQIIPTMRRATYAGFLLADPKIQEPVFLVEIQCPEQAVGGIYSVLNKKRGQVVSEEQRPG
TPLFTVKAYLPVNESFGFTGELRQATGGQAFPQMVFDHWSTLGSDPLDPTSKAGEIVLAARKRHGMKEEVPGW
QEYYDKL 
Op_fu_egos 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacatggatatctgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagtggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctaattcagggaggt
agtgacaataaataacgatacaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacttttttactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataa
tggaatataatgattaatagggacggtcgggggcatcagtattcaattgtcagaggtgaaattcttggattta
ttgaagactaactactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcga
agatgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggtggccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgaca
gattgagagctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagacgttctgggccgcacgcgcgctacactgacggagccagcgaggggtaat
cttgtgaaactccgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaattcctagtaagcg
caagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctagtaccgattgaatgg
cttagtgaggcctcaggaaaatctggtcaaacttggtcatttagaggaactaaaagtcgtaacDSGEVAALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEHGIVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPMNPKSNREKMTQIMFETFNVPAFYVSIQAVLSLYSSGRTTGIVLDSG
DGVTHVVPIYAGFSLPHAILRIDLAGRDMTDYLMKILSERGYSFSTTAEREIVRDIKEKLCYVALDFEQEMQT
AAQSSAIEKSYELPDGQVITIGNERFRAPEALFHPSVLGLEAAGIDQTTYNSIMKCDVDVRKELYGNIVMSGG
TTMFPGIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLTTFQQMWISKQEYDESGPSIVHHKCF
EVISVNVGQAGCQIGNACWELYSLEHGIRPDGEFSTFFNETGSGKFVPRAVYVDLEPNVIDEVRTGAYRELFH
PEQLISGKEDAANNYARGHYTVGRELLDDILDRIRKISDQCDGLQGFLFTHSLGGGTGSGLGSLLLEQLSIDY
GKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYEMCKKNLDISRPSFANLNNLIAQV
VSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPILSKSKAHHESNSVGEITNACFEPGNQMVKCDP
RVGKYMATCLLYRGDVVTRDVQTAVAQVKNKKTVQLVDWCPTGFKIGICYEPPTATPNSQLSSVSRAVCMLSN
TTAIADAWKRIDRKFDLMYAKRAFVHWYVGEGMEEGEFTEAREDLAALERDYIEVGADSMREIIHLSTGQCGN
QIGAAFWETICGEHGLDFNGTYSGTDELQRARLNVYFNEASSGKWVPRSVNVDLEPGTIDTVRNSNIGNLFRP
DNYIFGQSSAGNVWAKGHYTEGAELVDSVMDVIRREAEGCDSLQGFQITHSLGGGTGSGMGTLLISKIREEFP
DRMMATFSVVPSPKTSDTVVEPYNATLSVHQLVEHSDETFCIDNEALYDICQRTLKLPQPSYSDLNNLVSSVM
SGVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTSIGAQSFRALTVPELTQQMFDARNMMAASDPR
NGRYLTVAAFFRGKVSVKEVEDEMHKVQTRNSSYFVEWIPNNVQTAVCSVPPQGLDMSATFIGNSTSIQELFK
RVGDQFGAMFKRKAFLHWYTSEGMDEMEFSEAESNMNDLVSEYQQYQEATVEDDSLSREDSVYLAKLAEQAER
YEEMVENMKAVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEEAEYQVKLIRTYRSKIESELTKICDD
ILSVLDTHLIPSAESKVFYYKMKGDYHRYLAEFSSGDVREKATTSSLEAYKSASDIATTELPPTHPIRLGLAL



NFSVFYYEIQNSPDKACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVAFTVDQIRSLM
DKVTNVRNMSVIAHVDHGKSTLTDSLVQRAGIISAAKAGEARFTDTRKDEQERGITIKSTAISLFSEMSEEGN
SFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQALGERIKPVVVINKVDRALLELQV
SKEDLYQSFSRTVESVNVIISTYVLGDVQVYPQKGTVAFGSGLHGWAFTIRQFANRYSKKFGVDREKMMERLW
GDSYFNPKTKKWTNKKPLERAFNMFVLDPIFRLFAAIMNFKKDEIPVLLEKLEIALKSDERDLEGKALLKVVM
RKFLPAADALLEMIIMHLPSPVTAQNYRAEQLYEGPSDDPACIAIKNCDPKADLMLYVSKMVPTSDKGRFYAF
GRVFSGTVKSGQKVRIQGPSFTVGKKEDLFIKAIQRAVLMMGRFVEPIDDCPAGNIVGLVGIDQFLLKTGTLT
TFESAHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLTYMSESGEHIVAGTGELHLEICLQ
DLENDHAGIPLKISPPVVAYRETVEGESSQVALSKSPNKHNRIYLKAQPIDEEVSLAIEGGKINPRDDFKARA
RVMADEYGWDVTDARKIWCFGPDGNGPNLVVDQTKAVQYLNEIKDSVVSAFQWATKEGPIFGEQMRSVRINLL
DVTLHADAIHRGAGQIMPTMRRATYAGFLLAEPKIQEPVFLVEIQCPEQAVGGIYSVLNRKRGQVVSEEQRPG
TPLFTVKAYLPVNESFGFTGELRQATGGQAFPQMVFDHWATLGTDPLDPTTKAGEIVVEARKRHGLKENVPGW
QEYYDKL 
Op_fu_klac -----------
gcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagctacatggatat
ctgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaactttcgatggta
ggatagtggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagagggagcctgagaaa
cggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctaattcagggaggtagtgacaataa
ataacgatacaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaactggagggcaagtctg
gtgccagcagccgcggtaattccagctccagtagcgtatattaaagttgttgcagttaaaaagctcgtagttg
aacttttttactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataatggaatataat
gattaatagggacggtcgggggcatcagtattcaattgtcagaggtgaaattcttggatttattgaagactaa
ctactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcgaagatgatcaga
taccgtcgtagtcttaaccataaactatgccgactagggatcgggtggccttacgagaaatcaaagtctttgg
gttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtggagcc
tgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgacagattgagagct
ctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcgat
aacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaataacaggtctg
tgatgcccttagacgttctgggccgcacgcgcgctacactgacggagccagcgaggggtaatcttgtgaaact
ccgtcgtgctggggatagagcattgtaattattgctcttcaacgaggaattcctagtaagcgcaagtcatcag
cttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctagtaccgattgaatggcttagtgaggc
ctcaggagaatctggtcaaacttggtca-ttagagga---------------
MDSEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKNNREKMTQILFETFNVPAFYVSIQAVLSLYSSG
RTTGIVLDSGDGVTHVVPIYAGFSLPHAILRIDLAGRDITDYLMKILAERGYSFSTTAEREIVRDIKEKLCYV
ALDFEQEMQTASQSSAVEKSYELPDGQVITIGNERFRAPEALFHPSVLSLEAAGIDQTTYNSIMKCDVDVRKE
LYGNIVMSGGTTMFPGIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLTTFQQMWISKQEYDES
GPSIVHLKCFEVISVNVGQAGCQIGNACWELYSLEHGIAPDGEFSTFFNETGSGKFVPRAVYVDLEPNVIDEV
RTGAYRDFFHPEQLISGKEDAANNYARGHYTVGRELLDDILDRVRKISDQCDGLQGFLFTHSLGGGTGSGLGS
LLLEHLSLDYGKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYEMCKKNLDIQRPSF
SNLNNLIAQVVSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPILSKSKAHHESNSVAEITNACFE
PGNQMVKCDPRTGKYMATCLLYRGDVVTRDVQNAVAQIKTKKTVQLVDWCPTGFKIGICYQAPTATPNSQLSS
VNRAVCMLSNTTAIADAWKRIDKKFDLMYAKRAFVHWYVGEGMEEGEFTEAREDLAALERDYYEVGADSMREI
IHLSTGQCGNQIGAAFWETICGEHGLDFEGNYHGIDDIQKARLNVYFNEASSGKWVPRSVNIDLEPGTIDAVR
NSKIGTLFRPDNYIFGQSSAGNVWAKGHYTEGAELVDSVMDVVRREAEGCDSLQGFQIAHSLGGGTGSGMGTL
LISKIREEFPDRMMATFSVVPSPKTSDTVVEPYNATLSVHQLVEHADETFCIDNEALYDICQTTLKLPQPDYA
NLNHLVSSVMSGVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTSIGAQSFRSLSVSELTQQMFDS
RNMMAASDPRNGRYLTVAAFFRGKVSVKEVEDEMHKVQTRNSSYFVEWIPNNVQTAVCSVPPKDLDMSATFIG
NSTSIQELFRRVGDQFSVMFKKRAFLHWYTNEGMEEIEFSEAESNMNDLVSEYQQYQDATVEDDSLSREDSVY
LAKLAEQAERYEEMVENMKNVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEEAEHQVQLIRTYRSKI
ESELTKICDDILSVLDTHLIPSAESKVFYYKMKGDYHRYLAEFSSGDVRESATQASLEAYKEASDIATTELPP
THPIRLGLALNFSVFYYEIQNSPDKACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVA
FTVDQIRSLMDKVTNVRNMSVIAHVDHGKSTLTDSLVQRAGIISAAKAGEARFTDTRKDEQERGITIKSTAIS
LFSEMSDDGNAFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQSLAERIKPVVVINK



VDRALLELQVSKEDLYQSFSRTVESVNVIISTYVLGDVQVYPQRGTVAFGSGLHGWAFTVRQFANRYSKKFGV
DREKMMDRLWGDSYFNPKTKKWTNKKPLERAFNMFVLDPIFRLFAAIMNFKKEEIPVLLEKLEINLKGDEKEL
EGKNLLKVVMRKFLPAADALLEMIILHLPSPVTAQNYRAEQLYEGPSDDPACIAIKNCDPKSDLMLYVSKMVP
TSDKGRFYAFGRVFAGTVKSGQKVRIQGPNFIPGKKEDLFIKAIQRAVLMMGRFVEPIDDCPAGNIIGLVGID
QFLLKTGTLTTFEGAHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLVSMSESGEHIVAGT
GELHLEICLQDLENDHAGIPLKISPPVVAYRETVEGESSQTALSKSPNKHNRIYLKAQPIDEEVSLAIEGGKI
NPRDDFKARARIMADEFGWDVTDARKIWCFGPDGNGPNLVVDQTKAVQYLNEIKDSVVAAFQWATKEGPIFGE
QMRSVRVNILDVTLHADAIHRGGGQIIPTMRRATYAGFLLAEPKIQEPVFLVEIQCPEQAIGGIYSVLNKKRG
QVVSEEQRPGTPLFTVKAYLPINESFGFTGELRQATGGQAFPQMVFDHWATLGTDPLDPSTKAGEIVLAARKR
QGMKEEVPGWQEYYDKL 
Op_fu_dhan ------
gccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagctacttg
gataaccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaactttcga
tggtaggatagtggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagagggagcctg
agaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggtagtgac
aataaataacgatacaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattggagggcaa
gtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaagctcgt
agttgaacctttttactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataatagaat
ataatgattaatagggacggtcgggggcatcagtattcagttgtcagaggtgaaattcttggatttactgaag
actaactactgcgaaagcatttgccaaggacgttttcattaatcaagaacgaaagttaggggatcgaagatga
tcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggtgtccttacgagaaatcaaagtc
tttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtg
gagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaataaggattgacagattga
gagctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaatt
gcgataacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaataacag
gtctgtgatgcccttagacgttctgggccgcacgcgcgctacactgacggagccaacgaggggaaatcttgtg
aaactccgtcgtgctggggatagagcattgtaattattgctcttcaacgaggaattcctagtaagcgcaagtc
atcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggcttagt
gaggcctccggaaaagctggtcaaacttggtcatttagaggaagt----------------------------
---------------------------
MVGMGQKDSYVGDEAQSKRGILTLRYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKSNR
EKMTQIMFETFNVPAFYVSIQAVLSLYSSGRTTGIVLDSGDGVTHVVPIYAGFSLPHGILRIDLAGRDLTDYL
MKILSERGYTFSTTAEREIVRDIKEKLCYVALDFEQEMQTSSQSSAIEKSYELPDGQVITIGNERFRASEALF
RPSDLGLEAAGIDQTTYNSIMKCDVDVRKELYGNIVMSGGTTMFPGIAERMQKEITALAPSSMKVKIIAPPER
KYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHHKCFEVISINVGQAGCQIGNACWELYSKEHGIRPDGE
FSTFFSETGSGKYVPRALYVDLEPNVIDEVRTGAYKDLFHPEQLIAGKEDAANNYARGHYTVGREMLDDILDR
VRRMSDQCDGLQGFLFTHSLGGGTGSGLGSLLLEQLSIDYGKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTT
LEHADCTFMVDNEAIYDMCRRNLDIARPNFDSLNSLIAQVVSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHF
PLVSYAPVFSKNRANHESNSVSEITSSCFEPGNQMVKCDPRTGKYMATCLLYRGDVVTRDVQNSVAQIKAKTT
VQMVDWCPTGFKIGICYQPPTAIPGSELASAKRAVCMLSNTTAIAEAWRRIDRKFDLMYSKRAFVHWYVGEGM
EEGEFTEAREDLAALERDYIEVGTDSMRE------------
IGAAFWETICGEHGLDNNGNYHGEDDLQKAKLNVYFNEASSGKYVPRAVLVDLEPGTIDGVKTSNIGNLFRPD
NYIFGQSSAGNVWAKGHYTEGAELVDSVMDVIRREAEGCDSLQGFQITHSLGGGTGSGMGTLLISKMREEFPD
RMMATFSVVPSPKVSDTVIEPYNATLSIHQLVENSDETFCIDNEALYNICQKTLKLPQPSYAELNSLVSSVMS
GVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTSLRSKSFRSLTVPELTQQMFDAKNMMAASDPRN
GRYLTVAAFFRGKVSTKEVDDEMHKVQTRNSSYFVEWIPNNVQTAVCSVPPKDLDMSATFIGNSTSIQELFKR
VGDQFSAMFRRKAFLHWYTSEGMDEMEFTEAESNMNDLVSEYQQYQDAGVDDEPTLREDSVYLAKLAEQAERY
EEMVENMKTVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEEAESQVSLIRDYRSKIEAELSKICEDI
LSVLTDHLISSAESKVFYYKMKGDYHRYLAEFAISEKRKDAADLSLEAYKSASDVAVTELPPTHPIRLGLALN
FSVFYYEILNSPDRACHLAKQAFDDAVADLETLSEDSYKDSTLIMQLLRDNLTLWTDLSMVAFTIEQIRELMD
KVTNVRNMSVIAHVDHGKSTLTDSLVQRAGIISAAKAGEARFTDTRKDEQERGITIKSTAISLYASMTDVGNS
FLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQALGERIKPVVIINKVDRALLELQVT
KEDLYQSFSRTIESVNVIISTYSLGDSQVYPDKGTVAFGSGLHGWAFTVRQFATRYSKKFGVDRIKMMERLWG
DSYFNPKTKKWTNKKTLERAFNMFVLDPIFRLFSSIMNFKKSEIPTLLEKLEINLKAEEKELEGKALLKVVMR



KFLPAADALLEMIVIHLPSPVTAQAYRAETLYEGPADDASCIAIKNCDPTADLMVYISKMVPTSDKGRFYAFG
RVFAGTVKSGQKVRIQGPNYQVGKKDDLFVKAIQRTVLMMGRFVEAIDDCPAGNIVGLVGVDQFLLKSGTITT
NEASHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLTSMSESGEHIVAATGELHLEICLSD
LQNDHAGIPLKISPPIVSYRETVNAESSMVALSKSPNKHNRIYVKAQPIDEEVSLDIEKGVINPRDDFKARAR
ILADNHGWDVTDARKIWCFGPDGNGPNLVVDQTKAVQYLNEIKDSVVAAFQWATKEGPIFGENVRSVRVNILD
VTLHADAIHRGGGQIIPTMRRVTYASMLLAEPAIQEPVFLVEIQCPENAIGGIYSVLNKKRGQVISEEQRPGT
PLFTVKAYLPVNESFGFSGELRQSTGGQAFPQLIFDHWANLNGDPTDPTSKVGTIVKEKRERQGMKPDVPGYE
EYYDKL 
Op_fu_psti -------------------------
gtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagctacttggataaccgtggtaattcta
gagctaatacatgcggcgatggttcattcaaatttctgccctatcaactttcgatggtaggatagtggcctac
catggtttcaacgggtaacggggaataagggttcgattccggagagggagcctgagaaacggctaccacatcc
aaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggtagtgacaataaataacgatataggt
ataattggaatgagtacaatgtaaataccttaacgaggaacaattggagggcaagtctggtgccagcagccgc
ggtaattccagctccaaaagcgtatattaaagttgttgcagttaaaaagctcgtagttgaacctttttacttt
gaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataatagaatataatgattaataggaacg
gtcgggggcatcagtattcagttgtcagaggtgaaattcttggatttactgaagactaactactgcgaaagca
tttgccaaggacgttttcattaatcaagaacgaaagttaggggatcgaagatgatcagataccgtcgtagtct
taaccataaactatgccgactagggatcgggtggccttacgagaaatcaaagtctttgggttctggggggagt
atggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtggagcctgcggcttaatttg
actcaacacggggaaactcaccaggtccagacacaataaggattgacagattgagagctctttcttgattttg
tgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgcgataacgaacgagacct
taacctactaaatagcttcttagagggactattggaagtttgaggcaataacaggtctgtgatgcccttagac
gttctgggccgcacgcgcgctacactgacggagccagcgaggggaaatcttgtgaaactccgtcgtgctgggg
atagagcattgtaattattgctcttcaacgaggaattcctagtaagcgcaagtcatcagcttgcgttgattac
gtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggcttagtgaggcctccggaaaagctg
gtcaaact------------------------------
DGEEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLRYPIEH
GIVSNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKSNREKMTQIMFETFNVPAFYVSIQAVLSLYSSG
RTTGIVLDSGDGVTHVVPIYAGFSLPHGILRIDLAGRDLTDYLMKILSERGYTFSTTAEREIVRDIKEKLCYV
ALDFEQEMQTSSQSSAIEKSYELPDGQVITIGNERFRAAEALFRPADLGLEAAGIDQTTFNSIMKCDVDVRKE
LYGNIVMSGGTTMFPGIAERMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHHKCFEVISINVGQAGCQIGNACWELYSQEHGIRPDGEFSTFFSETGSGKYVPRALYVDLEPNVIDEV
RTGKYKDLFHPEQLIAGKEDAANNYARGHYTVGREILDDVLERVRKMADQCDGLQGFLFTHSLGGGTGSGLGS
LLLEQLSIDYGKKSKLEFAVYPAPQVSTSVVEPYNTVLTTHTTLEHADCTFMVDNEAIYDMCRRNLDISRPNF
DSLNSLIAQVVSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVSYAPVFSKQRANHESNSVAEITASCFE
PGNQMVKCDPRTGKYMATCLLYRGDVVTRDVQNAVAQAKAKKTVQLVDWCPTGFKIGICYQPPTAITGSELAS
ASRAVCMLSNTTAIAEAWRRIDRKFDLMYSKRAFVHWYVGEGMEEGEFTEAREDLAALERDYIEVGTDSMREI
IHLSTGQCGNQIGAAFWETICGEHGLDSNGNYHGDDDLQKAKLDVYFNEATSGKYVPRAVLVDLEPGTIDGVK
TSHIGNLFRPDNYIFGQSSAGNVWAKGHYTEGAELVDSVLDVVRREAEGCDSLQGFQITHSLGGGTGSGMGTL
LISKIREEFPDRMMATFSVVPSPKVSDTVIEPYNATLSVHQLVENSDETFCIDNEALYNICQKTLKLPTPSYT
ELNNLVSSVMSGVTTSLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTSIGSKSFRSLTVPELTQQMFDS
KNMMAASDPKNGRYLTVAAFFRGKVSVKEVEDEMLKVQTRNASYFVEWIPNNVQTAVCSVAPKDLDMSATFIG
NSTSIQELFKRVGDQFSAMFRRKAFLHWYTSEGMDEMEFTEAESNMNDLVSEYQQYQEASI-
EEPASREDSVYLAKLAEQAERYEEMVENMKAVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEEAENQ
VSLIREYRAKIEAELSKICEDILSVLTDHLISSAESKVFYYKMKGDYHRYLAEFAISEKRKEAADLSLEAYKS
ASDVAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAVADLETLSEDSYKDSTLIMQLLRDN
LTLWTDLSMVAFTIEQIRELMDKVTNVRNMSVIAHVDHGKSTLTDSLVQRAGIISAAKAGEARFTDTRKDEQE
RGITIKSTAISLYAAMTDEGNSFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQSLG
ERIKPVVIINKVDRALLELQVTKEDLYQSFARTVESVNVIISTYAIGDCQVYPDKGTVAFGSGLHGWAFTVRQ
FASRYSKKFGVDRLKMMERLWGDSYFNPKTKKWTNKKQLERAFNMFVLDPIFRLFAAIMNFKKDEIPTLLEKL
EISLKGDEKELEGKALLKVVMRKFLPAADALLEMIIIHLPSPVTAQAYRAETLYEGPSDDASCTAIRNCDPKA
DLMLYVSKMVPTSDKGRFYAFGRVFAGTVRSGQKVRIQGPNYQVGKKEDLFLKSIQRTVLMMGRFVEAIDDCP
AGNIVGLVGIDQFLLKSGTITTSDASHNMKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLCTI



NESGEHIVAGTGELHLEICLQDLENDHAGVPLKISPPIVSYRETVEGESSMVALSKSPNKHNRIYVKAQPIDE
EVSLDIEAGVVNPRDDFKARARVLADKHGWDVTDARKIWCFGPDGTGPNVVVDQSKAVQYLNEIKDSVVAAFQ
WATKEGPIFGETVRSIRVNILDVTLHADAIHRGGGQIIPTMRRVTYASMLLAEPAIQEPVFLVEIQCPENAIG
GIYSVLNTKRGQVISEEQRPGTPLFTVKAYLPVNESFGFTADLRKSTGGQAFPQLIFDHWSVLNGDVTDPNSK
PGAIVKAKRIRQGMKPEVPGYEEYYDKL 
Op_fu_Scom 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacttggataaccgtggtaattctagagctaatacatgcggcgatgattcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggttttaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaat-
ccgacacggggaggtagtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaatcccttaa
cgaggaacaattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagt
tgttgcagttaaaaagctcgtagttgaacctttttactttgaaaaaattagagtgttcaaagcaggcgaatac
attagcatggaataatagaatataatgattaatagggatagttgggggcattagtattgcgctgtcagaggtg
aaattcttggatttgcgcaagactaacttctgcgaaagcatttgccaaggatgttttcattaatcaagaacga
aagttaggggatcgaaaacgattagataccgttgtagtcttaaccataaactatgccgactagggatcgggcg
accttatgagaaatcaaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgac
ggaagggcaccaccaggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagaca
tagtaaggattgacagattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtg
gagtgatttgtctgcttaattgcgataacgaacgagaccttaacctgctaaatagcttcttagagggactatt
ggaagtttgaggcaataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacggag
ccagcgaggggtaatcttgtgaaactccgtcgtgctggggatagagcattgcaattattgctcttcaacgagg
aattcctagtaagcgcaagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgcta
ctaccgattgaatggcttagtgaga-
ctccggagaagttggtcaaacttggtcatttagaggaagtaaaagtcgtaacD--
EVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGIMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIV
TNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKSNREKMTQIVFETFNAPAFYVAIQAVLSLYASGRTT
GIVLDSGDGVTHTVPIYEGYALPHAILRVDLTGRDLTDYLMKILME---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------
GCDGLQGFFVFHSLSGGTGSGFGALLLEQLSLGYGKKSKLEFTIYPAPQVSTSVVEPYNSVLTTHATLEHTDC
SFMVDNEAIYQICQRNLDIQRPTYQNLNRLIAQVVSSITASLRFDGSLNVDLNEFQTNLVPYPRIHFPLISSA
P------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------MREI--
LQTGQCGNQIGASFWQTIAGEHGINGSGHYEGTSDLQLERMNVYFNEAAGGKYVPRAVLVDLEPGTMDAVRAG
PFGELFRPDNYIFGQSGAGNNWAKGHYTEGAELVDSVLDVVRREAXGCDCLQGFQITHSLGGGTGAGMGTLLI
SKIREEYPDRMM-------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------------------
DSEREKKVFLGKLSEQAERYDEMVTYMKEVAELSVEERNLLSVAYKNVIGARRASWRIISSIEQKEETSSNID
KIRGYRQTIEKELEDVCNDVLKVLDEHLVPXAGSKVFYLKMKGDYHRYLAEFASGDKRKEAATLA--------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
--------------------------------------------------------
PVFLVEITCPENAMGGIYGVLTRRRGHVFAEEQRPGTPLFNIKAYLPVNESFGFTADLRAATGGQAFPQSVFD
HWQLYPGSPLDNTSSCGKIVQGSQG------------------ 
Op_fu_spom 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatagc
tacttggataaccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggttttaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaagaaataacaatgcaggtgtaattggaatgagtacaatgtaaataccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaacttttttaccttgaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataa
taaaatataatgattaatagggatagtcgggggcattcgtattcaattgtcagaggtgaaattcttggattta
ttgaagacgaactactgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcgggcaaccttacgagaaatc
aaagtctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacaa
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatagtaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacggagccaacgaggggtaat
cttgttaaactccgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaattcctagtaagcg
caagtcatcagcttgcgttgaatacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
cttagtgaggcctctggagaagttggacaaacttggtcatttagaggaagtaaaagtcgtaacMEEEIAALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHHGIMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVNNWDDME
KIWHHTFYNELRVAPEEHPCLLTEAPLNPKSNREKMTQIIFETFNAPAFYVAIQAVLSLYASGRTTGIVLDSG
DGVTHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILMERGYTFSTTAEREIVRDIKEKLCYVALDFEQELQT
AAQSSSLEKSYELPDGQVITIGNERFRAPEALFQPSALGLENAGIHEATYNSIMKCDVDIRKDLYGNVVMSGG
TTMYPGIADRMQKEIQALAPSSMKVKIVAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPGIVYRKCF
EVISVHVGQAGVQIGNACWELYCLEHGIGPDGDFGTFFSETGQGKFVPRSIYVDLEPNVIDQVRTGPYKDLFH
PEQMVTGKEDASNNYARGHYTVGKEMIDSVLERIRRMADNCSGLQGFLVFHSFGGGTGSGLGALLLERLNMEY
GKKSNLQFSVYPAPQVSTSVVEPYNSVLTTHATLDNSDCTFMVDNEACYDICRRNLDIERPTYENLNRLIAQV
VSSITASLRFAGSLNVDLNEFQTNLVPYPRIHFPLVTYSPIVSAAKAFHESNSVQEITNQCFEPYNQMVKCDP
RTGRYMATCLLYRGDVIPRDVQAAVTSIKSRRTIQFVDWCPTGFKIGICYEPPQHVPGSGIAKVNRAVCMLSN
TTSIAEAWSRLDHKFDLMYSKRAFVHWYVGEGMEEGEFSEAREDLAALERDYEEVGQDSMREIVHIQAGQCGN
QVGAAFWSTIADEHGLDSAGIYHGTSEAQHERLNVYFNEAAGGKYVPRAVLVDLEPGTMDAVKSGKFGNLFRP
DNIIYGQSGAGNIWAKGHYTEGAELADAVLDVVRREAEACDALQGFQLTHSLGGGTGSGMGTLLLSKIREEYP
DRMMATFSVAPAPKSSDTVVEPYNATLSMHQLVENSDETFCIDNEALSSIFANTLKIKSPSYDDLNHLVSAVM
AGVTTSFRFPGELNSDLRKLAVNMVPFPRLHFFMVGFAPLAAIGSSSFQAVSVPELTQQMFDANNMMVAADPR
HGRYLTVAALFRGKVSMKEVDEQIRSVQTKNSAYFVEWIPDNVLKAVCSVPPKDLKMSATFIGNSTSIQEIFR
RLGDQFSAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEAGIDEGTTSREDAVYLAKLAEQAER
YEGMVENMKSVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESTAQVELIKEYRQKIEQELDTICQD
ILTVLEKHLIPNAESKVFYYKMKGDYYRYLAEFAVGEKRQHSADQSLEGYKAASEIATAELAPTHPIRLGLAL
NFSVFYYEILNSPDRACYLAKQAFDEAISELDSLSEESYKDSTLIMQLLRDNLTLWTSDAMVAFTPEEVRNLM
GKPSNVRNMSVIAHVDHGKSTLTDSLVQKAGIISAAKAGDARFMDTRADEQERGVTIKSTAISLFAEMTDDGT
DFLVNLIDSPGHVDFSSEVTAALRVTDGALVVVDTIEGVCVQTETVLRQALGERIRPVVVVNKVDRALLELQI
SQEELYQNFARVVESVNVVISTYVLGDCQVFPDKGTVAFASGLHGWAFTVRQFANRYAKKFGIDRNKMMQRLW
GENYFNPKTKKWSKSNSNQRAFNMFILDPIYRIFDAVMNSRKDEVFTLLSKLEVTIKPDEKELEGKALLKVVM
RKFLPAADALMEMIVLHLPSPKTAQQYRAETLYEGPMDDECAVGIRNCDANAPLMIYVSKMVPTSDRGRFYAF
GRVFSGTVRSGLKVRIQGPNYVPGKKDDLFIKAIQRTVLMMGSRIEPIEDCPAGNIIGLVGVDQFLVKSGTLT
TSEVAHNMKVMKFSVSPVVQVAVEVKNGNDLPKLVEGLKRLSKSDPCVLCTTSESGEHIVAGAGELHLEICLK
DLQEDHAGIPLKISPPVVSYRESVSEPSSMTALSKSPNKHNRIFMTAEPMSEELSVAIETGHVNPRDDFKVRA
RIMADEFGWDVTDARKIWCFGPDTTGANVVVDQTKAVAYLNEIKDSVVAAFAWASKEGPMFEENLRSCRFNIL
DVVLHADAIHRGGGQIIPTARRVVYASTLLASPIIQEPVFLVEIQVSENAMGGIYSVLNKKRGHVFSEEQRVG



TPLYNIKAYLPVNESFGFTGELRQATAGQAFPQLVFDHWSPMSGDPLDPTSKPGQIVCEARKRKGLKENVPDY
TEYYDRL 
Op_fu_Spun 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatagc
tacttggataaccgtggtaattctagagctaatacatgcgacgatggttcattcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggttttaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaatttttttactttgaaaaaattagagtgtttaaagcaggtgaatacattagcatggaataa
tagaatataatgattaatagggatagttgggggcattagtatttaattgtcagaggtgaaattcttagattta
tgaaagactaacttctgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggatcggacgaccttatgagaaatc
aaagtttttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaactcaccaggtccagacatagtaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactgtcggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgatgaaggcagcaaggggtaat
cttctgaaacttcatcgtgctggggattgtccattgcaattattggacatcaacgaggaattcctagtaagcg
tgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
cttagtgagccctccggagaagttgggcaaacttggtcatttagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
ECISI-
VGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRTVFVDLEPTVVDEVRTGTYRQLFHPEQLIT
GKEDAANNYARGHYTIGKEIVDLVLDRIRKLADNCTGLQGFLVFHSFGGGTGSGFGALLLERLSVDYGKKSKL
EFSVYPAPXVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIE--------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
- 



Op_ic_Apar 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgataac
tacttggataaccgtagtaattctagagctaatacatgcgtcgatgattcattcaaatttctgccctatcaac
tttcgatggtaaggtattggcttaccatggttacaacgggtgacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaaaaaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttttttactgtgagaaaattagagtgttcaaagcaggtgaatattgcagcatggaataa
tggaatataatgattaatagggatagttgggggcattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatttgccaaggatgttttcgttaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggattggtggaccttatgagaaatc
aaagtttttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaactcaccaggtccggacataggaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgatgaggtcaacgaggggtaat
cttttgaaacctcatcgtgctggggatagatcattgcaattattgatcttcaacgaggaattcctagtaagcg
tgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
tttagtgaggtcttcggaaaagttgaacaaacttgatcatttagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
---------------------------------------------------------
SLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIK
EKLAYVALDFEQEMQTAAQSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEATGIHETTYNSIMKCD
VDIRKDLYSNTVLSGGTTMFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISK
EEYDESGPSIVHRKCF---------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------------------
MAAREDNVYRAKLAEQAERYDEMVNAMKEVAELTVEERNLLSVAYKSVIGARRASWRIISSIEQREESEKKVA
IIKEYRVKIEDELKGICADIMDVLDNHLIPNAEPKVFYYKMKGDYHRYMAEFATGETRDKASAASHDAYKAAS
DIAVTELSPTHPIRLGLALNFSVFYYDIMN-------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------------
AEPFADGLADKIEKGDINPKQEPKERAKLLVDEFGWDATDVRKIWCFGPETTGANLLVDVTKGVQYLNEIKDS
CVAGFQWATKEGVLCDENMRAVRFNLHDVTLHADAIHRGGSQLIPTARRVLYACVLTASPRLMEPYYLVEIQC
PEVAIGGIYSCLNKRRGVVFGEERIAGTPMYMVKAHLPVNESFGFTADLRSQTGGQAFPQCVFDHWAMMLNDP
LDPSSKPNEIVRATR------------------- 
Op_ic_Sarc 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgataac
tacttggataaccggggtaattctagagctaatacatgcggcgacgtttcattcaaatttctgccctatcaac



tttcgatggtaaggtattggcttaccatggttacaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaaaaaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttttttactgtgagaaaattagagtgtttaaagcaggtgaatattgcagcatggaataa
tggaatataatgattaatagggatagttggggacattaatatttaattgtcagaggtgaaattcttggattta
tgaaagattaacttctgcgaaagcatttgtcaaggatgttttcgttaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgactagggattggtggcccttatgagaaatc
aaagtttttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaactcaccaggtccggacatagtgaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctactaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgatgaagtcaacgaggggtaat
cttttgaaactttatcgtgctggggatagatgattgcaattattcatcttcaacgaggaattcctagtaagcg
catgtcatcagcatgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
cttagtgaggcctcaggagaatttggacaaacttggtcatttagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------
FFSETSSGKLVPRAVFVDLEPTVINSIRTGEYREMYHPEQLISGKEDAANNYARGHYTVGKEIVDNVLDRIRR
LADSCSGLQGFLVFHSFGGGTGSGFTSLLMERLSIDYGKKSKLEFAVYPSPQLATAVVEPYNSVLTTHTTLEH
SDCAFMVDNEAIFDICRRNLNIQQPTYQNLNRL----------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------
DCVYKAKLAEQAERYDEMVDAMKKVAQLTVEERNLLSVAYKNVIGARRASWRIISSIEQKEESSNKVTIVKEY
RQKIEKELEDICADVMKVLDDDLIPNAEPKVFYYKMKGDYHRYLAEFSSGEKRTGASDESLQAYKAASDIATT
ELPPTHPIRLGLALNFSVFYYEILNSPDRACQLAKQAFDDAIAELDTLSEECYKD------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------- 
Op_fu_gzea --------
catgcatgtctaagtatgcgaaactgcgaatggctcattatataagttatcgtttatttgatagctacttgga
taaccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttcttccctatcaactttcgatg
tttgggtattggccaaacatggttgcaacgggtaacggagggttagggctcgaccccggagaaggagcctgag
aaacggctactacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggtagtgacaa



taaatactgatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattggagggcaagt
ctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgtggttaaaaagctcgtag
ttgaacctttttactgtgaaaaaattagagtgctccaggcaggcgaatacattagcatggaataatagaatat
aatgattaatagggacagtcgggggcatcagtattcaattgtcagaggtgaaattcttggatttattgaagac
taactactgcgaaagcatttgccaaggatgttttcattaatcaggaacgaaagttaggggatcgaagacgatc
agataccgtcgtagtcttaaccataaactatgccgactagggatcggacggccttacgagaaatcaaagtgct
tgggctccagggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccaccaggggtgga
gcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacaatgaggattgacagattgaga
gctctttcttgattttgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgcttaattgc
gataacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaataacaggt
ctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacggagccagcgaggggtaatcttgttaa
actccgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaatccctagtaagcgcaagtcat
cagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggctcagtga
ggcgtccggaaaagctctccaaactcggtcatttagaggaagtaaaagtcgtaacMEEEVAALVIDNGSGMCK
AGFAGDDAPRAVFPSIVGRPRHHGIMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFY
NELRVAPEEHPVLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHVVP
IYEGFALPHAIARVDMAGRDLTDYLMKILAERGYTFSTTAEREIVRDIKEKLCYVALDFEQEIQTAAQSSSLE
KSYELPDGQVITIGNERFRAPEALFQPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGLS
DRMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFEVISINVG
QAGCQIANSCWELYCLEHGIQPDGQFSTFFSETGNGKHVPRAIYCDLEPNVVDEVRTGAYRNLFHPEMMITGK
EDASNNYARGHYTVGKELIDGVLDKIRRVADNCAGLQGFLVFHSFGGGTGSGFGALLMERLSVDYGKKSKLEF
CVYPAPQTATSVVEPYNSILTTHTTLEHSDCSFMVDNEAIYDICRRNLGLERPNYENLNRLIAQVVSSITASL
RFDGSLNVDLNEFQTNLVPYPRIHFPLVAYSPVISAAKAAHEANSVQEMTMSCFEPNNQMVKCDPRHGKYMAT
CLLYRGDVVPNDAHAAVATLKTKRTIQFVDWCPTGFKLGICYQAPENVPNGDLAKVSRAVCMLSNTTAIAEAW
SSLSLKFDLMHSKRAFVHWYVGEGMEEGEFSEAREDLAALERDYEEVATDSMREIVHLQTGQCGNQIGAAFWQ
TISGEHGLDSNGVYNGTSELQLERMSVYFNEASGNKYVPRAVLVDLEPGTMDAVRAGPFGQLFRPDNFVFGQS
GAGNNWAKGHYTEGAELVDQVLDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMATFS
VVPSPKVSDTVVEPYNATLSVHQLVENSDETFCIDNEALYDICMRTLKLSNPSYGDLNYLVSAVMSGVTTCLR
FPGQLNSDLRKLAVNMVPFPRLHFFMVGFAPLTSRGAHSFRAVSVPELTQQMFDPKNMMAASDFRNGRYLTCS
AIFRGRVAMKEVEDQMRNVQSKNSSYFVEWIPNNIQTALCAIPPRGLTMSSTFIGNSTSIQELFKRVGEQFTA
MFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDAGIDEE-
MGHEDAVYLAKLAEQAERYEEMVENMKIVADLTVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESSSQVTL
IKEYRQKIEAELAKICEDILEVLDQHLIPSAESKVFYHKMKGDYHRYLAEFAIGDRRKDSADKSLEAYKAATE
VAQTELPPTHPIRLGLALNFSVFYYEILNAPDQACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMVNFTIDEIRQLMDKPTNVRNMSVIAHVDHGKSTLTDSLLAKAGIISTAKAGDARATDTRADEQERGI
TIKSTAISLYGQLGEDGKDFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQALGERI
KPVIIINKVDRALLELQVSKEDLYQSFSRTIESVNVIISTYSIGDIQVYPDKGTVAFGSGLHGWAFTVRQFAV
RYAKKFGVDKNKMMERLWGDNYFNPKTKKWTKNKQLERAFNQFILDPIFKIFSAVMNFKKEEITTLLEKLNLK
LNAEDREKEGKQLLKAVMRTFLPAADSLLEMMILHLPSPATAQKYRAETLYEGPIDDEAAIGIRDCDPKGPLM
LYVSKMVPTSDKGRFYAFGRVFSGTVRSGLKVRIQGPNYVPGKKEDLFIKAIQRTVLMMGGKVEPIDDMPAGN
IVGLVGIDQFLLKSGTLTTSETAHNLKVMKFSVSPVVQRSVQVKNAQDLPKLVEGLKRLSKSDPCVLTMTSES
GEHVVAGAGELHLEICLKDLEEDHAGVPLIISDPVVQYRETVTGKSSITALSKSPNKHNRLYMVAEPIDEELS
LAIEGGKVSARDDFKARARVLADDFGWDVTDARKIWTFGPDGTGANLLVDQTKAVQYLNEIKDSVVSGFQWAT
REGPVAEEPMRSCRFNILDVTLHADAIHRGGGQIIPTARRVLYAASLLAEPALLEPVYLVEIQVPEQAMGGVY
GVLTRRRGHVFSEEQRPGTPLFNIKAYLPILESFGFNGDLRQATSGQAFPQSVFDHWQILGGSPLDATSKVGA
IVTTMRKRKGVKEIVPGVENYYDKL 
Op_fu_ncra 
gattaagccatgcatgtctaagtttgcgaaactgcgaatggctcattaaatcagttatagtttatttgatagc
tacatggataaccgtggtaattctagagctaatacatgcggcgatggttcattcaaatttctgccctatcaac
tttcgacggctgggtcttggccagccatggtgacaacgggtaacggagggttagggctcgaccccggagaagg
agcctgagaaacggctactacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaatactgatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgaggttaaaaa
gctcgtagttgaacctttttaccgtgaacaaatcagatcgctcaaagaaggcgaatgtactagcatggaataa



tagaatataatgattaatagggacagtcgggggcatcagtattcaattgtcagaggtgaaattcttggattta
ttgaagactaactactgcgaaagcatttgccaaggatgttttcattaatcaggaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgattagggatcggacggccttacgataaatc
aaaatgtttgggctcctgggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccacca
ggggtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacacgatgaggattgaca
gattgagagctctttcttgatttcgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ttaattgcgataacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacacagccagcgaggggtaat
cttgttaaactgtgtcgtgctggggatagagcattgcaattattgctcttcaacgaggaatccctagtaagcg
caagtcatcagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
ctcagtgaggcttccggaaaagctatccaaactcggtcatttagaggaagtaaaagtcgtaacMEEEVAALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHHGIMIGMGQKDSYVGDEAQSKRGILTLRYPIEHGVVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSG
DGVTHVVPIYEGFALPHAIARVDMAGRDLTDYLMKILAERGYTFSTTAEREIVRDIKEKLCYVALDFEQEIQT
AAQSSSLEKSYELPDGQVITIGNERFRAPEALFQPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGG
TTMYPGLSDRMQKEITALAPSSMKVKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCF
EIISLNVGQAGCQIANSCWELYCLEHGIQPDGHFSTFFSETGNGKYVPRTIYADLEPNVIDEVRTGAYRGLFH
PEHMISGKEDASNNYARGHYTVGKELIDQVLDKVRRVADNCSGLQGFLVFHSFGGGTGSGFGALLMERLSVDY
GKKSKLEFCVYPAPQTATSVVEPYNSILTTHTTLEHADCSFMVDNEAIYDICRRNLGLERPNYENLNRLIAQV
VSSITASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVAYAPVISAAKAAHEANSVQEMTMSCFEPNNQMVKCDP
RHGKYMATCLLYRGDVVPNDAHAAVATLKTKRTIQFVDWCPTGFKLGICYQPPHQVPNGDLAKVNRAVCMLSN
TTAIAEAWSALSSKFDLMYSKRAFVHWYVGEGMEEGEFSEAREDLAALERDYEEVAADSMREIVHLQTGQCGN
QIGAAFWQTISGEHGLDASGVYNGTSELQLERMNVYFNEASGNKYVPRAVLVDLEPGTMDAVRAGPFGQLFRP
DNFVFGQSGAGNNWAKGHYTEGAELVDQVLDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFP
DRMMATFSVVPSPKVSDTVVEPYNATLSVHQLVENSDETFCIDNEALYDICMRTLKLSNPSYGDLNHLVSAVM
SGVTVSLRFPGQLNSDLRKLAVNMVPFPRLHFFMVGFAPLTSRGAHHFRAVSVPELTQQMFDPKNMMAASDFR
NGRYLTCSAIFRGKVSMKEVEDQMRNVQNKNSSYFVEWIPNNVQTALCSIPPRGLKMSSTFVGNSTAIQELFK
RIGEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDAGVDEE-
MGHEDAVYLAKLAEQAERYEEMVENMKIVADLTVEERNLLSVAYKNVIGARRASWRIVTSIEQKEESSTQVSL
IKEYRQKIESELAKICEDILSVLDQHLIPSAESKVFYHKMKGDYHRYLAEFAVGDKRKDSADKSLDAYKNATD
VAQTELPPTHPIRLGLALNFSVFYYEILNAPDQACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTL
WTSSEMVNFTIDEIRALMDKPTNVRNMSVIAHVDHGKSTLTDSLLAKAGIISSGKAGEARATDTRADEQERGI
TIKSTAISLYGTLPDDGKDFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTVEGVCVQTETVLRQALGERI
KPVVVINKVDRALLELQVSKEDLYQSFSRTIESVNVIISTYSLGDVQVYPDRGTVAFGSGLHGWAFTIRQFAT
RYAKKFGVDRNKMMERLWGDNYFNPKTKKWTKNKELERAFNQFILDPIFKIFSAVMNFKKDEVAALLEKLNLK
LATDDREKEGKQLLKAVMKAFLPAADCLLEMMILHLPSPVTAQAYRAETLYEGPQDDEAAMAIKTCDPKGPLM
LYVSKMVPTSDKGRFYAFGRVFAGTVRSGLKVRIQGPNYTPGKKEDLFIKAIQRTVLMMGGKVEPIDDMPAGN
IVGLVGIDQFLLKSGTLTTSETAHNMKVMKFSVSPVVQRSVQVKNAQDLPKLVEGLKRLSKSDPCVLTFSNES
GEHVVAGAGELHLEICLNDLENDHAGVPLTISDPVVQYRETVAGKSSMTALSKSPNKHNRLYMVAEPLEEDLC
LAIEAGKITPRDDFKARARILADDFGWDVTDARKIWAFGPDTNGANLLVDQTKAVQYLNEIKDSVVSGFQWAT
REGPIGEEPMRSIRFNILDVTLHADAIHRGGGQIIPTARRVLYAATLLAEPSLLEPVFLVEIQVPEQAMGGVY
GVLTRRRGHVFGEEQRPGTPLFTIKAYLPVMESFGFNGDLRAATSGQAFPQSVFDHWERLGGSPLDSTSKVGQ
IVQEMRKRKGLKVEVPGYENYYDKL 
Op_fu_cneg 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatggc
tacatggataactgtggtaattctagagctaatacatgcggcgatgcttcattcaaatatctgccctatcaac
tttcgatggtaggatagaggcctaccatggtatcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaaccccttaacgaggaacaactgga
gggcaagtctggtgccagcagccgcggtaattccagctccagtagcgtatattaaagttgttgcagttaaaaa
gctcgtagtcgaacttctttaccttgaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataa
tagaatataatgattaatagggacggtcgggggcattggtattccgttgctagaggtgaaattcttagattga
cggaagaccaacaactgcgaaagcatttgccaaggacgttttcattgatcaagaacgaaggttaggggatcaa
aaacgattagataccgttgtagtcttaacagtaaacgatgccgactagggatcggcccaccttacgagaaatc



aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggtgtggagcctgcggctt-
atttgactcaacacggggaaactcaccaggtccagacatagtgaggattgacagattgatagctctttcttga
ttctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctggttaattccgataacgaacga
gaccttaacctgctaaatagcttcttagagggactgtcggaagtttgaggcaataacaggtctgtgatgccct
tagatgttctgggccgcacgcgcgctacactgactgagccagcgaggggtaatcttgtgaaactcagtcgtgc
tggggatagagcattgcaattattgctcttcaacgaggaatacctagtaagcgtgagtcaccagctcgcgttg
attacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggcttagtgagatctccggaga
agttgatcaaacttggtcatttagaggaagtaaaagtcgtaccMEEEVAALVIDNGSGMCKAGFAGDDAPRAV
FPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPV
LLTEAPLNPKQNREKMTQIMFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSGDGVTHTVPIYEGFSLPHAIL
RIDLAGRDLTDYLVKILMERGYLFTTSAEREIVRDIKEKLCYVALDFEQELQTAAQSSQLEKSYELPDGQVIT
IGNERFRCPEALFQPSLLGLEAAGIHETTYNSIMKCDLDIRKDLYGNIVMSGGTTMYNGIADRMQKEITALAP
SSMKVKIVSPPERKYSVWIGGSILASLSTFQQMWIAKSEYDESGPSIVHRKCFEVISVHVGQAGVQIGNACWE
LYTLEHGLSPDGDFSTFFSETGSGKHVPRSLYVDLEPNVIDEVRTGTYRSLFHPETMITGKEDAANNYARGHY
TIGKDLVDSVLEQIRRLADNCSGLQGFFVFHSFGGGTGSGFGALLMERLSIDYGKKSKLEFSVYPAPKMSTSV
VEPYNSVLTTHTTLEHSDCSFMVDNEAIYDICRRNLGITSPSFTNLNRLIAQVVSSVTASLRFDGDLNVDLNE
FQTNLVPYPRIHFPLATYAPVISAEKAFHESNSVYEMTMSCFESNNQMVKCDPRQGKYMACCMLYRGDVVPKD
VNAAVANIRTKRTIQFVDWCPTGFKIGICNEPPALVPGGDLAKVSRSLCMLSNTTSIATAWARLDNKFDLLYS
KRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSVREIVHLQTGQCGNQIGAKFWEVVSEEHGIQADG
SYKGTTDTQLERINVYYNEAAAGKYVPRAVLVDLEPGTMDSIRGGPLGSLFRPDNFVFGQSGAGNNWAKGHYT
EGAELVDSVLDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFPDRMMCTFSVVPSPKVSDTVV
EPYNATLSVHQLVENSDETFCIDNEALYDICLRTLKLSTPTYGDLNHLVSVVMSGVTTCLRFPGQLNSDLRKL
AVNMVPFPRLHFFMVGFAPLTARGSASYRAVTVPELTQQMFDAKNMMAASDPRHGRYLTVACYYRGKVSMKEV
EDQIQSVQAKNSAYFVEWIPGNISAAQCDIPPRGLKMSSTFICNSTSIQSLFKRIGEQFSAMYRRKAFVHWYT
GEGMDELEFSEAESNLQDLVSEYMQYQEAGADDEMSNREDSVYLAKLAEQAERYEEMVENMKSVAELTVEERN
LLSVAYKNVIGARRASWRIVSSIEQKEESEAQVAMIKAYREKIEAELAKICEDILEVLDKHLIPSAESKVFYH
KMMGDYHRYLAEFATGDKRKDSADKSLEAYKAASDVAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACHLA
KQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDM------------
MDKPTNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASSKAGEMRFTDTRQDEIDRGITIKSTAISMYFPLDKEG
NEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQSLGERVKPVLIINKVDRALLELQ
VSKEDLYQSFCRTIESVNVIISTYALGDTMVYPEQGTVAFGSGLHGWAFSLRNFAGRYSKKFGVDKAKLMPKL
WGDNYFNPKTKKWTKS--
VERAFNMFVLDPIFRLFDSIMNFKKDEIPKLLEKLEIKLSSEERDLEGKQLLKVVMRKFLPAGDSLLEMICIN
LPSPVTAQKYRVETLYEGPMDDESAIGIRDCDPKGPLMVYVSKMVPTSDKGRFYAFGRVFSGTVSSGPKVRIQ
GPNFVPGKKDDSVIKSIQRTVLMMGRSTEAIEDCPAGNIIGLVGVDQFLLKSGTLTTSETAHNMRVMKFSVSP
VVQVAVECKNASDLPKLVEGLKRLSKSDPCVKTWMGDSGEIIVAGAGELHLEICLNDLENDHAGVPLRKSDPV
VGYRETVTAESSMIALSKSQNKHNRLYVKAEPLGEELTRDIEEGKVAPRDDPKTRARYLADTYGWDVTEARKI
WCFGPDTTGPNVFLDGSKAVQYMNEIKDSCVAAFQWATKEGGVAEEPMRGIRFNILDCTLHADAIHRGGGQII
PTARRVCYAAQLLATPAFQEPMFLVEIAVPESAQGGVYSCLNVRRGHVFSAEQRPGTPMYTLKAYLPVSESFG
FNADLRAATGGQAFPQAVFDHWEEMNSNPTEVGSKTNVLAVNIRTRKGLKPDVPPYDTYYDKL 
Op_fu_cneo 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatggc
tacatggataactgtggtaattctagagctaatacatgcggcgatgcttcattcaaatatctgccctatcaac
tttcgatggtaggatagaggcctaccatggtatcaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacaactgga
gggcaagtctggtgccagcagccgcggtaattccagctccagtagcgtatattaaagttgttgcagttaaaaa
gctcgtagtcgaacttctttaccttgaaaaaattagagtgttcaaagcaggcgaatacattagcatggaataa
tagaatataatgattaatagggacggtcgggggcattggtattccgttgctagaggtgaaattcttagattga
cggaagaccaacaactgcgaaagcatttgccaaggacgttttcattgatcaagaacgaaggttaggggatcaa
aaacgattagataccgttgtagtcttaacagtaaacgatgccgactagggatcggcccaccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggtgtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatagtgaggattgaca



gattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgataacgaacgagaccttaacctgctaaatagcttcttagagggactgtcggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgactgagccagcgaggggtaat
cttgtgaaactcagtcgtgctggggatagagcattgcaattattgctcttcaacgaggaatacctagtaagcg
tgagtcaccagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
cttagtgagatctccggagaagctgatcaaacttggtcatttagaggaagtaaaagtcgtaacMEEEVAALVI
DNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPLNPKQNREKMTQIMFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSG
DGVTHTVPIYEGFSLPHAILRIDLAGRDLTDYLVKILMERGYLFTTSAEREIVRDIKEKLCYVALDFEQELQT
AAQSSQLEKSYELPDGQVITIGNERFRCPEALFQPSLLGLESAGIHETTYNSIMKCDLDIRKDLYGNIVMSGG
TTMYNGIADRMQKEITALAPSSMKVKIVSPPERKYSVWIGGSILASLSTFQQMWIAKSEYDESGPSIVHRKCF
EVISVHVGQAGVQIGNACWELYTLEHGLSPDGDFSTFFSETGSGKHVPRSLYVDLEPNVIDEVRTGTYRSLFH
PETMITGKEDAANNYARGHYTIGKDLVDSVLEQIRRLADNCSGLQGFFVFHSFGGGTGSGFGALLMERLSIDY
GKKSKLEFSVYPAPKMSTSVVEPYNSVLTTHTTLEHSDCSFMVDNEAIYDICRRNLGITSPSFTNLNRLIAQV
VSSVTASLRFDGDLNVDLNEFQTNLVPYPRIHFPLATYAPVISAEKAFHESNSVYEMTMSCFESNNQMVKCDP
RQGKYMACCMLYRGDVVPKDVNAAVANIRTKRTIQFVDWCPTGFKIGICNEPPALVPGGDLAKVSRSLCMLSN
TTSIATAWARLDNKFDLLYSKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSVREIVHLQTGQCGN
QIGAKFWEVVSEEHGIQADGSYKGTTDTQLERINVYYNEAAAGKYVPRAVLVDLEPGTMDSIRGGPLGSLFRP
DNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRREAEGCDCLQGFQITHSLGGGTGAGMGTLLISKIREEFP
DRMMCTFSVVPSPKVSDTVVEPYNATLSVHQLVENSDETFCIDNEALYDICLRTLKLSTPTYGDLNHLVSVVM
SGVTTCLRFPGQLNSDLRKLAVNMVPFPRLHFFMVGFAPLTARGSASYRAVTVPELTQQMFDAKNMMAASDPR
HGRYLTVACYYRGKVSMKEVEDQIQSVQTKNSAYFVEWIPGNISAAQCDIPPRGLKMSSTFICNSTSIQSLFK
RIGEQFSAMYRRKAFVHWYTGEGMDELEFSEAESNLQDLVSEYMQYQEAGADDEMSNREDSVYLAKLAEQAER
YEEMVENMKSVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESEAQVAMIKAYREKIEAELAKICED
ILEVLDKHLIPSAESKVFYHKMMGDYHRYLAEFATGDKRKDSADKSLEAYKAASDVAVTELPPTHPIRLGLAL
NFSVFYYEILNSPDRACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVDEIRALM
DKPTNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASAKAGEMRFTDTRQDEIDRGITIKSTAISMYFPLDKDGN
EFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQSLGERVKPVLIINKVDRALLELQV
SKEDLYQSFCRTIESVNVIISTYALGDTMVYPEQGTVAFGSGLHGWAFSLRNFAGRYSKKFGVDKAKLMPKLW
GDNYFNPKTKKWTKS--
VERAFNMFVLDPIFRLFDSIMNFKKDEIPKLLEKLEIKLTSEERDLEGKQLLKVVMRKFLPAGDSLLEMICIN
LPSPVTAQRYRVETLYEGPMDDESAIGIRDCDPKGPLMVYVSKMVPTSDKGRFYAFGRVFSGTVSSGPKVRIQ
GPNFVPGKKDDSVIKSIQRTVLMMGRSTEAIEDCPAGNIIGLVGVDQFLLKSGTLTTSETAHNMRVMKFSVSP
VVQVAVECKNASDLPKLVEGLKRLSKSDPCVKTWMGDSGEIIVAGAGELHLEICLNDLENDHAGVPLRKSDPV
VGYRETVTAESSMIALSKSQNKHNRLYVKAEPLGEELTRDIEEGKVAPRDDPKIRARYLADTYGWDVTEARKI
WCFGPDTTGPNVFLDGSKAVQYMNEIKDSCVAAFQWATKEGGVAEEPMRGIRFNILDCTLHADAIHRGGGQII
PTARRVCYAAQLLATPAFQEPMFLVEIAVPESAQGGVYSCLNVRRGHVFSAEQRPGTPMYTLKAYLPVSESFG
FNADLRAATGGQAFPQAVFDHWEEMNSNPTEVGSKANVLAVSIRTRKGLKPDVPPYDTYYDKL 
Op_fu_Npat 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagttyatt-
gatagctacttggataaccgtggtaattctagagctaatacatgcgacgatggttcattcaaatttctgccct
atcaactttcgatggtaggatagaggcctaccatggttttaacgggtaacggagaattagggttcgattccgg
a---ggagcctgagaaacggctaccacatctaaggaaggcagcaggcgcgc-
aattacccaatcctgacacagggaggtagtgacaataaataacgatacaggtgtaattggaatgagaacaatt
taaaccccttatcgaggaacaattggagggcaagtctggtgccagcagccgcgg--
attccagctccaatagcgtatattaaagttgttgcagttaaaaagctcgtagttgaatttttttactttgaaa
aaattagagtgtttaaagcaggtgaatacattagcatggaataatagaatataatgattaatagggatagttg
ggggcattagtatttaattgtcagaggtgaaattcttagatttatgaaagactaacttctgcgaaagcatttg
ccaaggatgttttcattaatcaagaacgaaagttaggggatcgaagacgatcagataccgtcgtagtcttaac
cataaactatgccgactagggatcggacgaccttatgagaaatcaaagtttttggg-----------------
------------------------------------------------------------------------
caacacggggaaacttaccaggtccagacatagtaagga-
cgacagattgagagctctttcttgattctatgggtg--
ggtgcatggccgttcttagttggtggagtgatttgtctggttaattccgataacgaacgagaccttaacctgc



taaatagcttcttagagggactattggaagtttgaggcaataacaggtctgtgatgcccttagatgttctggg
ccgcacgcgcgctacactgatgaagtcaacgaggggtaatcttttgaaacttcatcgtgctggggatagtccc
ttgcaatttttggacttaaacraggaattcctagtaagcgtgagtcatcaactcgcgttga------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
IR-----------------------------------------------------------------------
------------------
CERNLDIERPTYTNLNRLIAQVVSSITASLRFDGSLNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQ
LTVSDITYSCFEPANQMVKCDPRHGKYMACCLLYRGDVVSKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQ
PPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFS------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------
REHQVYMAKLAEQAERYDEMVQYMKEVAELSVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESEAQVNQIR
AYRQTIENELTEVCSDILNVLDEHLIPSAESKVFYYKMKGDYHRYLAEFAVGEKRKEAATQAHDAYKNATDIA
QTELAPTHPIRLGLALNFSVFYYEILSSPDRACHLAKQAFDDAMPELDTLSEESYKDSTLI------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------- 
Op_ic_cowc 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattacatcagttatagtttatttgatatc
tacttggataaccgtagtaattctagagctaatacatgcggcgatgcatcattcaaatttctgccctatcaac
tttcgatggtaaggtattggcttaccatggttacaacgggtaacggagaattagggttcgattccggagaggg
agcctgagagatggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacaatccaggtggaattggaatgagaacaatttaaatcccttatcgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgctgcagttaaaaa
gctcgtagttgaacttttttactgtgaaaaaattagagtgttcaaagcaggtgaatacctcagcatggaataa
cgaaatataatgattaatagggatagttggggccgttagtatttaattgtcagaggtgaaattcttggattta
tgaaagactaacttctgcgaaagcattcggcaaggatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccttaaacgatgccaactagggatcggtggaccttatgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggca-
caccaggagtggagcctgcggcttaatttgactcaacacggggaaactcaccgggtccggacatagtaaggat
tgacagattgatagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttg
tctggttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactattggaggtttga
ggcaataacaggtctgtgatgcccttcgatgtcccgggccgcacgcgcgctacactgacgaaggcagagaggg



gtaatcttcc-
aatcttcgtcgtgatggggattgatccttgtaattctggatcatcaacgaggaattcctagtacccgcaagtc
atcagcttgcgaagactacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggtttagt
gagatctccggagaagttgctcaaacttgatcatttagaggaagtaaaagtcgtaacCDEEISALVVDNGSGM
CKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHT
FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHT
VPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMQTAASSSS
IEKSYELPDGQVITIGNERFRCPEALFQPAFLGMESAGIHETTYNSIMKCDVDIRKDLYANTVLSGGTTMYAG
IADRMQKEIAALAPATMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDEAGPSIVHRKCFEVISVH
VGQAGVQIGNACWELYCLEHGINPDGDFSTFFSETESGKHVPRAIYVDLEPSVIDVVRNGSFKTLFHPEQLIS
GKEDAANNYARGHYTVGKEIIDSVLDKIRRLADNCTGLQGFLVFHSFGGGTGSGFTSLLMERLSHDYGKKSKL
EFSVYPAPQVSTAVVEPYNSILTTHTTLEHSDCSFMVDNEAIYDICRRNLGIERPSYTNLNRLISQVVSSITA
SLRFQGALNVDLNEFQTNLVPYPRIHFPLSTYAPVVSVEKASHENMSVAEITSACFDPANQMVKCDPRHGKYM
ACCLLYRGDVVPKDVSAAIASIKTKRTIQFVDWCPTGFKVGINSRSPQTVPNGDLAKVQRAVCMLSNTTAIAE
AWARLDYKFDLMYAKRAFVHWYVGEGMEEGEFAEAREDLAALEKDYEEVGVDSGREIVHIQTGQCGNQIGTKF
WEVISGEHGLDGTGTYVGDNPLQLERSDVYFNESGNGRYVPRAVLVDLEPGTMDAIRGGPLGQLFRPDNFVFG
QSGAGNNWAKGHYTEGAELIEPILDVVRKEAEGCDSLQGFQITHSLGGGTGSGLGTLLISKIHEEFPDRILTS
YSVVPSPKVSDAVVEPYNATLSIHQLVENTDMTFCIDNEALYEICFNTLKLTTPNYADLNHLVSNTMSGVTTC
LRFPGQLNADLRKLAVNLVPFPRLHFFMPGFAPLTARNVQSFRNVTVAELTQQMFNAKNMMAACDPRHGRYLT
VAAMFRGKISMKDVDDQMLAIQNKNSSYFVDWIPNNVKTAVCDVPPKGLNMSATFIGNNTAIQQLFKRVSEQF
TAMFRRKAFLHWYTSEGMDEMEFTEAESNLNDLVSEYQQYQEATAEDDMTERDDSVYLAKLSEQAERYDDMAE
AMKKVVELTNEERNLLSVAYKNVVGARRSSWRVISSIEQK---
EKKNARLKEYRSKIEAELRTVCNDVLGLLDNHLIPHAESKVFYYKMKGDYYRYLAEFTSGEDKNNITKQSETA
YQEAFNVASKDMPPTHPIRLGLALNFSVFFYEIRNSPERACQLAKQAFDDAIAELDTLSEDSYKDSTLIMQLL
RDNLTLWTSDA------------
MDRKTNIRNMSVIAHVDHGKSTLTDSLISKAGIIADNRAGDMRFMDTRPDEQERCITIKSTAISLYYELAADG
NGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRALLELQ
LDKEELYQTFARIVESVNVIISTYPMGEIQVNPSRGTVCFGSGLHGWGFSLKQFAEMYAEKFKIPTDKMMKRL
WGEEFYSPAEKKWNQS---
VRGFVQFILDPIYKLFDAVLKNKTDVLNKMIEALQIKLQPEEREQEGKPLLKTLMRKWLPAGDALLQMITIHL
PSPVTAQAYRCELLYEGPMDDEAAMAIKACDSKGPLVMYVSKMVPTSDKGRFYAFGRVFAGTVSTGLKCRIMG
PNYVPGKKDDLYLKPIQRTVLMMGRYVEAIEDVPAGNIVGLVGVDTYLIKTGTISTFDECHNMRVMKYSVSPV
VRVAVEAKNPADLPKLVEGLKRLAKSDPLVQCTIEESGEHIIAGAGELHLEICLKDLEEDHAQIPIKKSDPVV
SYRETVEVESDRICLSKSPNKHNRLYMKAVPFEEGLAASVDSGEVNAKDDPKNRAKILAEKYNWDVTDARKIW
CFGPEGSGPNILVDATKGTQYMNEIKDSCVAGFQWASKEGVLCDEWMRGIRFNVLDVTLHADAIHRGGGQIIP
TARRCVYACVLTGEPRLLEPIYLVEIQCPESAQGGIYSVLNRRRGHVFAEDRVAGTPMYMVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFSHWAILPGNPLIAGTKPNEIILSTRKRKGLKEVVPDLEEYFDRL 
Op_fu_amac 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttataatttatttgatagc
tacttggataaccgtggtaattctagagctaatacatgcggcggcgggtcattcaaatttctgccctatcaac
tgtcgatggtaggatagaggcctaccatggtgataacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgatacagggaggt
agtgacaataaataacgatgcaggtgcaattggaatgagtacaatttaaatcccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaatttctttactttgaaaaaattagagtgttcaaagcaggtgaatatcttagcatggaataa
tagaatataatgattaatagggatagttgggggcattagtatttaattgtcagaggtgaaattcttggattta
ggaaagactaacttctgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagttaagggatcga
agatgattagataccatcgtagtcttaaccataaacgatgccgaccagggatcgggcgcccttttgagaaatc
aaagtttttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatggtaaggattgaca
gattgaaagctctttcttgattctatgggtggtggtgcatggccgttcttagttcgtggattgatttgtctgg
ttaattccgataacgaacgagaccttttcctactcgttacgttcttagcgggactgcaggaagttcgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgatgcagtcagcaaggggtaat
cttttgaaactgcatcgtgatggggatcgacctttgtaattatcggtcgtgaacgaggaattcctagtaagtg



tgggtcatcagcccacgctgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattggatgg
cttagtgagatttttggagaaattgatcaaacttggtcatctagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
ECISI-
VGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRTVFVDLEPTVVDEVRTGTYRQLFHPEQLIT
GKEDAANNYARGHYTIGKEIVDLVLDRIRKLADNCTGLQGFLVFHSFGGGTGSGFGALLLERLSVDYGKKSKL
E------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------
ATERDNQVYMAKLSEQAERYDEMVTFMKEVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEENVAQVE
KIKGYRQKIEAELSDVCSDILAVLDAHLIPAAESKVFYYKMXGDYHRYLAEFAAGEGRKEAAAAAHDAYKLAT
DIAQTELAPTHPIRLGFALNFSVFYYEILNS------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------- 
Op_fu_Bden 
gattaagccatgcatgtccaagtatgtgaaactgcgaatggctcattaaatcagttatagtttaattgatagc
tagttggataaccgtggtaattctagagctaatacatgcggcgatggttcaatcaaatttctgccctatcaac
tttcgatggtaggatagaggcctaccatggtgataacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggt
agtgacaataaataacaaaccaggtggaattggaatgagtacaatttaaatctcttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaac
gcccgtagttgaatgagtttactttgaaaaaattagagtgtttaaagcaggtgaatagattagcatgggataa
tagaatataatgatgaatagggacagtcgggggtatttgtattacatagtcagaggtgaaattcttggattta
tgtaggacaaactattgcgaaggcatttaccaaggatgttttcattaatcaaggacgatagtcaggtgatcaa
agacgattagataccgtcgtagtcttgaccgtaaacgatgccgactagggatcggacgaccttgtgagaaatc
aaagtttttgggttccggggggagtatggtcgcaaggctgaaacttgaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatagtaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgataacgaacgagaccttgacctgctaaatagcttcttagagggactgtcggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacatgggcaacgaggggtaat
cttttgaaaccatgtcgtgctggggattgtcctttgtaattattggacatgaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
cttagtgagacctttggagaagctggtcaaacttggtcatttagaggaagtaatagtcg----



HPREANLLVIDPGSLYTRAGLADYQNPPALTDMMVDSPSHAAAVADELRVNTHDANESASDHASSAWVQPIQN
GQVADWDALQVLWRKILVNHCGVRATNNPVLLTVPVSWSRSDQERATRILFEYINVPGMFLLDQPVAALYGAG
VTSGLVVDIGHTTTDISPVFENVAV--ASVTIAVGGQDIETYLVQLMGDEK--
FVASIGRDLARAFIQSPAFFAP----------SLSGIEQNAEFDKGQKIDIGSWGFRAIDVLFKPELIG-
DVPGIHDAMHLVVNSCEPEKRLFLWENILLVGGCSLIRGIKDRIESELAVLAASETSSEYEFKDRSCDAAFLG
GSITAKVFTSSGAYLTRADYDEFGPAASFLKSGECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSE
TGAGKHVPRTVFVDLEPTVVDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADN
CTGLQGFLVFHSFGGGTGSGFGALLLERLSVDYGKKSKLEFSVYPAPQVSTAVVEPYNSILTTHTTLEHSDCA
FMVDNEAIYDICRRNLDIERPTYTNLNRLIAQVVSSITASLRFDGSLNVDLTEFQTNLVPYPRIHFPLVTYAP
VISAEKAYHEQLTVAEITYSCFEPANQMVKCDPRHGKYMACCLLYRGDVVPKDVNAAIATIKTKRTIQFVDWC
PTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSE
AREDLAALEKDYEEVGTDSMREIVHLQTGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEA
TGGKYVPRAVLIDLEPGTMDSVRAGPFGQLFRPDNFIFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESC
DCLQGFQITHSLGGGTGAGMGTLLISKIREEYPDRMMCTFSVVPSPKVSDTVVEPYNATLSVHQLVENSDETF
CIDNEALYDICFRTLKLTTPTYGDLNHLVSAVMSGITTCLRFPGQLNADLRKLAVNMVPFPRLHFFMVGFAPL
TSRGSQQYRALTVPELTQQMFDAKNMMAASDPRHGRYLTVAAMFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP
NNVKTAVCDIPPKGLKMSVTFIGNSTAIQELFKRISDQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLV
SEYQQYQDATAEEEKGSREDQVYMAKLAEQAERYDEMVSFMKEVAELTVEERNLLSVAYKNVIGARRASWRIV
SSIEQKEESEAQVKKILDYRYKVEAELSDVCTDILNVLDQHLIPAAESKVFYYKMKGDYHRYLAEFATGDKRK
DAAGFAHDAYKAATDIAQTELAPTHPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAIAELDTLSEESYK
DSTLIMQLLRDNLTLWTSDLMVNFSIDEIRALMGKPCNVRNMSVIAHVDHGKSTLTDSLVSKAGIIASAKAGD
ARYMDTRADEKERGITIKSTAISMYFQMPEDGNDFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDTIDGVC
VQTETVLRQALGERIKPIVIINKVDRALLELQLTKDDLYMTFRRTIESVNVIISTYVIGDCQVYPEKGTVAFG
SGLHGWAFTLRQFAQRYAQKFGVDSEKMMSRLWGENYFNPATKKWVTSKTLERAFNMFVLDPIFKVFDAIMNV
KKEATTKMLEKLDIQLKSDEADLEGKPLMKVVMKKFLPAGDALLEMIVIHLPSPETAQRYRFDTLYEGPADDE
CAIAIRDTDPNGPLMVYISKMVPTSDKGRFYAFGRVFSGTVRGGLKVRIQGPHYTVGKKDDLFIKSVQRVVLM
MGRTVESLDDCPAGNIVGLVGIDQFLLKSGTITTSENAHNLKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKR
LSKSDPCVLCYTSESGEHIVAGAGELHLEICLKDLEEDHAQVPLRHGDPVVQYRETVTAESSIVCLSKSPNKH
NRIFMKASPLQEEIAVDIEAGRISPKDDFKARARILAEEYGWDVTDARKIWCFGPDTAGANLLVDVTKGVQYL
NEIKDSCVTAFQWATKEGCIADENMRAIRFNIIDVVLHADAIHRGGGQLIPTARRVCFASVLSATPGVMEPVY
QVEIQCPENAMGGIYGVLNRRRGHVFSEEQRTGTPLYTIKAYLPIMESFGFTADLRAATGGQAFPQCVFDHWQ
LLNGNPLE-AGKVQDIITAVRKRKGLSEEIPPFDRYYDKL 
Op_me_nvec gattaagcc-
tgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgattgctacttggata
accgtggtaattctagagctaatacatgcggcgatgtttcattcaaatttctgccctatcaactgtcgatggt
aaggtrttggcttaccatggttacaacgggtgacggagaattagggttcgattccggagagggagcctgagaa
acggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcctgactcagggaggtagtgacaaga
aataacaatacaggtgtaattggaatgagtacaacttaaatcctttaacgaggatccattggagggcaagtct
ggtgccagcagccgcggtaattccagctccaatagcgtatatkmwmgtwgtt---------------------
ggatttctttactttgaaaaaattagagtgttcaaagcaggtgaatacataagcatggaataatggaatataa
tgattaagagggacagttgggggcattcgtatttcgttgtcagaggtgaaattcttggatttacgaaagacga
actactgcgaaagcatttgccaagaatgttttcattaatcaagaacgaaagttagaggatcgaagacgatcag
ataccgtcctagttctaaccataaacgatgccgactagggatcagagagccttatgggaaaccaaagtttttg
ggttccgggggaagtatggttgcaaagctgaaacttaaaggaattgacggaagggcaccaccaggagtggagc
ctgcggcttaatttgactcaacacggggaaactcaccaggtccagacataggaaggattgacagattgagagc
tctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctggttaattccgt
taacgaacgagaccttaacctgctaaatagcttcttagagggactgtagtcag--
gaaggcaataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacggtgtcaacga
ggggtaatcttgtgaaacatcgtcgtgctggggatagatcattgcaattattgatcttgaacgaggaattcct
agtaagcgcgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccga
ttgaatggtttagtgaggccttctgaaaagttggtcaaacttgatcatttagaggaagtaaaagtcgtaacME
DEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGI
VTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNSPAMYVAIQAVLSLYASGRT
TGIVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVAL



DFEQEMQTAASSSSLEKSYELPDGQVITIGNERFRCPEAMFQPSFLGMESAGIHETTYNSIMKCDVDIRKDLY
ANTVLSGGSTMYPGIADRMQKEITSLAPPTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGP
SIVHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRT
GTYRQLFHPEQLITGKEDAANNYARGHYTVGKEIIDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTSLL
MERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTN
LNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPA
NQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQ
RAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVH
CQAGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAILVDLEPGTMDSVRSG
PFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLI
SKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDL
NHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKN
MMAACDPRHGRYLTVAAMFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNS
TAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMADKEEHVYMA
KLAEQAERYDDMVNSMKEVAELSTEDRNLLSVAYKNVIGARRASWRIITSIEQKEESMAKLEMIRNYRKTIEE
ELKTICGEILSLLDDSLIKNSESKVFYNKMKGDYHRYVAEF-
SKEGRDEAAKQSETAYKEAQTIATEHLAKTHPIRLGLALNFSVFYYEIQNAPEKACKLAKEAFDDAISELDSL
QEESYKDSTLIMQLLRDNLTLWTSDS------------
MDKKLNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAAAKAGETRFTDTRKDEQDRCITIKSTAISLYYELPEKE
RGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNKMDRALLELQ
LDQEDLYQTFARIVESINVIIATYPMGNIQVGPEKGTVAFGSGLHGWAFTLKQISEIYSAKFKIPPAKLMKRL
WGDQFINAEDKKWKKE---
VRGFNQFVLDPIFKMFDAIMNFKKEATANLLEKLKIKLTVEERELEGKPLFKTVMRKWLPAGEAMLQMIAIHL
PSPVVSQKYRCELLYEGPQDDAVALGIKACDPEAPLCLYISKMVPTSDKGRFYAFGRVFSGKVASGQKVRIMG
PHYVPGKKEDLYLKTIQRTILMMGRYIEPIVDVPCGNIVGLVGVDQFLVKTGTISTYEHCHNMKMMKFSVSPV
VRVAVEPKNPADLPKLVEGLNRLAKSDPMVQSFTEESGEHIVAGAGELHLEICLKDLEEDHACIPLKKSEPVV
SYRECVSDKSNQMCLSKSPNKHNRLFMTAGPLEEKLPEDIDDGEINPRQDFKIRARYLADTYGWDVNEARKIW
SFGPEGTGPNLLVDVSKGVQYLNEIKDSVVAGFQWATKEGPLCDENVRGVRFNIHDVTLHADAIHRGGGQIIP
TARRVLYACMLTAKPCLLEPVYSVEIQCPESAVGGIYGVLNRRRGQVLEESNVAGTPMFIVKAYLPVMESFGF
TADLRSKTGGQAFPQCVFDHWQVLPGDVHDLASMPGQVVANTRKRKGLKEGIPALDNYLDKL 
Op_me_Mlei 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtctatttgattgc
tacatggataaccgtagtaattctagagctaatacatgcggcgatgtttcattcgagtttctgccctatcaac
tttcgatggtaaggtattggcttaccatggtgacaacgggtaacggagaattagggttcgattccggagaggg
agcccgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgattcggggaggt
agtgacaataaataacgttgcaggtgcagtcggaatgagtacaatataacacccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttctttactttraaaaaattagagtgttcaaagcaggygaatatctcagcatggaataa
tagaatataatgattaatagggacagttgggggcattcgtatttcattgtcagaggtgaaattcttggattta
tgaaagacgaacttctgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagttggaggctcga
agacgatcagataccgtcctagttccaaccataaacgatgccgtctgcggatcggaggtcgctatgagaaatc
aaagacttcgggttccggggggagtatgttcgcaagaatgaaacttaaaggaattgacggaagggcaccacca
ggagtggaacctgcggtttaatttgactcaacacgggaaaactcaccaggtccagacataggaaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaatagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccacacgcgcgttacactgatgaagccagcgaggggtaat
cttgtgaaacttcatcgtgctggggatagaccattgcaattattggtcttgaacgaggaattcctagtaagca
cgagtcatcaactcgtgctgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatgg
tttagtgagatctcgggagaacttgctcaaacttgatcatttagaggaagtaaaagtcgtaac----------
-------------------------------------------------------------------------
----------------------------------------------------------
LIANGQETGIVINMGHTHTNIVPIWKNILRD-KAVMLPVGGQDVTRALELFLHTRACDFDQL----
VVEDIKESKGYVAVDYEAEMR------
KPEKEFELPDYQVVNLGRELFRCTECFFQPHLFGQNTKGLIESVNGVIDSLEVGIRREIQASIFLAGSSSRFP



GLVERLQAGV---EKEHCPMKVRAAPERHLSSWIGGSIWAKLGQNKNSWTTKEEYDEFGPSVVHSKCI-----
-------------------------------------------------------------------------
----------------------------------------------
SFGGGTGSGFTSLLLERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAVYDI
CRRNLDIERPTYTNLNRLMGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQ
LSVAEITNACFEPANQMVKCDPRHGKYMACCLLFRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQ
PPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGM------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------
ETFAIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGF
APLTSRGSQQYRALTVPELTQQMFDAKNMMAACDPRHGRYLTVAAMFRGRMSMKEVDEQMLNVQNKNSSYFVE
WIPNNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMN
DLVSEYQQYQDATAEEE---
RTELAARARLAEQAERYEDMASYMKKVTELSPDERNYLSVAYKNVVGAKRSSWRVIGSIESKTEPTNRQKQTA
EYKEKIEAELTAICQEVLDLIVDVLYPMAESKVFYLKMKGDYYRYLSEVAKDPERTATVKNSEEAYTKAMEIA
QNTMSSTHPIRLGLALNFSVFYYEIMNEGTEACRLAKEAFDDAIAKLDDIHQDTYKDSTLIMQLLRDNLTLWT
AEI----------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------TT-
RRVCYASVLRADPCLLEPVYLCEIQCPEAAVGGIYGCLTKRRGHVFSESQAEGTPMFYVKAHLPVMESFGFSS
ALRAATGGQAFPQCVFDHWAEMTDNPMKEGSKTHTIIMGTRKRKGLKIELPVFDNYYDKL 
Op_me_tadh 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatcgtttatttgatcgc
tacatggataaccgtggtaattctagagctaatacatgcggcgatgcttcattcaagtttctgccctatcaac
tttcgatggtaaggtattggcttaccatggttacaacgggtaacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcggcaattacccaatcc-
gacacggggaggtagtgacaagaaataacgatacgggcgtaatcggaatgagtacaatttaaatcctttaacg
aggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttg
ttgcagttaaaaagctcgtagttggatttctttactgtgaaaaaattagagtgttcaaagcaggtgaatacct
gagcatggaataataaaatataatgattaatagggacagttgggggcattcgtacttcattgtcagaggtgaa
attcttggatttatgaaagacgaacaactgcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gttagaggttcgaagacgatcagataccgttgtagttctaaccataaacga-
gccgtctagggatcagtgggccttaagggaaaccaaagattttgggttccgggggaagtatggttgcaaagct
gaaacttaaaggaattgacggaagggcaccaccaggagtggccatggcggcttaatttgactcaacacgggaa
aactcaccaggtccagacatagtaaggattgacagattgatagctctttcttgattctatgggtggtggtgca
tggccgttcttagttggtggagtgatttgtctggttaattccgttaacgaacgagaccctatcctactaaata
gcttcttagagggacaatagtaag--
tagggccataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgatgaaggcagaga
gggctaatctttc-
aaacttcatcgtgctggggatagacccttgtaattattggtcttgaacgaggaattcctagtaagcgcactgc
atcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattggatggtttagt
gaggtcttcggagaagttgatcaaacttgatcatctagaggaagtaaaagtcgtaacSDDDVAALVVDNGSGM
CKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHT
FYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNSPAMYVNIQAVLSLYASGRTTGIVLDSGDGVSHT
VPIYEGYALPHAMIRLDLAGRDLTDYLMKILTERGYTFTTTAEREIVRDIKEKLAYVALDFEQEMQTAASSSS
LEKSYELPDGQVITIGNERFRCPETLFQPAFIGMESAGIHETTYNSIMKCDVDIRKDLYSNIVLSGGTTMFPG



IADRMQKEIGALAPPTMKIKIVAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFECISIH
VGQAGTQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFHPEQLIS
GKEDAANNYARGHYTVGKELVDQVLDRIRKLADMCTGLQGFLIFHSFGGGTGSGFTSLLMERLSVDYGKKSKL
EFAIYPAPQIATAVVEPYNSILTTHTTLEHSDCAFMVDNEATYDICRRNLDIERPTYTNLNRLIGQIVSSITA
SLRFDGALNVDLTEFQTNLVPYPRIHFPLTTYSPVISAEKAYHEQLTVSEITNACFEPANQMVKCDPRHGKYM
ACCLLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAE
AWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGADSMREIVHLQAGQCGNQIGAKF
WEVISDEHGVDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPFGQIFRPDNFVFG
QSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYPDRIMNT
FSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTC
LRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMMAACDPRHGRYLT
VAAMFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSSTFVGNSTAIQELFKRVSEQF
TAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMADRDDNINKAKLAEQAERYDEMVE
AMKKVAGLNTEERNLLSVAYKNVIGARRASWRIISSLEQKEENTEKYYLIVDYRKQVEKELKEICNDVLDLLN
GHLVLCAESKVFYYKMKGDYHRYLAEFAAGNDRKAASEDSLVAYKAATDIARVELKPTNPIRLGLALNFSVFY
YEILSSPERACNLAKKAFDEAIAELDSLAEDSYKDSTLIMQLLRDNLTLWTSDL------------
MDKRQNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAISMYYELAELG
KGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAISERIKPVLFMNKMDRALLELQ
LDPEDLYQTFRRIVENVNVIIATYPMGNIQVDPSKGTVGFGSGLHGWAFTLKQFGEIYADKFKIEPSKLMGRL
WGDNFCNPKSRKWNKT---
VRGFTQFILDPIYKIFKSVMNFEKEKYEKMLTQLNIKLSVEDREKEGKPLLKAIMRRWLPAGDALLQMITIHL
PSPVTAQKYRMEMLYEGPHDDALALAIKNCDPTGHLCMYVSKMVPTSDRGRFYAFGRVFSGTVATGQKVRIMG
PNFIPGKKEDLYLKQIQRTILMMGRYIEPIEDVPCGNIVGLVGVDQFLVKTGTITTFEEAHNLKVMKFSVSPV
VRVAVEAKNPSDLPKLVEGLKRLAKSDPMVQCTIEESGEHIVAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETVSEESDRTCLSKSPNKHNRLFMRAVPFPEGLAEDIDKGDVTPRGEVKARARLLAEKYEYDVSEARKIW
CFGPEGNGPNLLIDVTKGVQYLNEIKDSVVAGFQWATKEGVMCEENVRGVRYNIHDVTLHADAIHRGGGQIIP
TARRCLYACSLTAQPRILEPVYLVEIQCPENAVGGIYGVLNRRRGHVFEESQTPGTPMFAVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQILPGDPSDEASKPGQVVSTTRKRKGLSAGIPSLDKYFDKL 
Op_fu_lbic -------------
atgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatggctacatggataact
gtggtaattctagagctaatacatgcggcgatgcttcattcaaatatctgccctatcaactttcgatggtagg
atagaggcctaccatggtttcaacgggtaacggggaataagggttcgattccggagagggagcctgagaaacg
gctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggtagtgacaataaat
aacaatataggtataattggaatgagtacaatttaaatcccttaacgaggaacaattggagggcaagtctggt
gccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaagctcgtagttgaa
cttctttaccttgagaaaattagagtgttcaaagcaggcgaatacattagcatggaataataaaatataatga
ttaatagggatagttgggggcattggtaatgagtcgctagaggtgaaattcttggattgactcaagaccgact
attgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaggttaggggatcgaaaacgatcagaca
cccttgtagtcttaacagtaaactatgccgactagggatcgggcgaccttacgagaaatcaaagtctttgggt
tctggggggagtatggtcgcaaggctgaaacttaaaggaa-tgacggaa-ggcaccaccagtggc--------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------
MEDEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNAPAFYVAIQAVLSLYASG
RTTGIVLDSGDGVTHTVPIYEGFALPHAILRLDLAGRDLTDFLIKNLMERGYPFTTTAEREIVRDIKEKLCYV
ALDFEQELQTAAQSSSLEKNYELPDGQVITIGNERFRAPEALFQPAFLGLEAAGIHETTYNSIFKCDLDIRRD
LYGNVVLSGGTTMFPGISDRMQKELLALSPSSMKVKIVAPPERKYSVWIGGSILASLSTFQNLWCSKQEYDES
GPGIVHRKCFEVISVHVGQAGVQIGNACWELYTVEHGLSPDGGFSTFFSETSSGKHVPRSLYIDLEPNVIDEV
RNGPYRSLFHPETLVTGKEDAASNYARGHYTIGKEQIDTVMDKVRRLADNCSGLQGFFVFHSFGGGTGSGFGA



LILERLSTDYGKKSKLEFSVYPAPTLANSVVEPYNSVLTTHTTLEHSDCSFMVDNEAIYDICKKNLNIASPSL
TNLNRLIAQVVSSITASLRFDGSLNVDLNEFQTNLVPFPRIHFPLATFAPIISAEKAHHEQNSVADMTFSCFE
TGNQMVKCDPREGKYMACALLYRGDVVPKDVNAAVAIIKTKRTIQFVDWCPTGFKLGICNEPPAHVPGGDLAK
VSRSMCMLSNTTAISTAWSRLDHKFDLLYSKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSMREI
VHLQTGQCGNQIGAKFWEVVSDEHGIERDGLYKGNNDLQLERISVYYNEIGANKYVPRAVLVDLEPGTMDSVR
SGPLGGLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAEGTDCLQGFQITHSLGGGTGAGMGTL
LISKIREEYPDRMMCTYSVVPSPKVSDTVVEPYNATLSVHQLVENSDETFCIDNEALYDICFRTLKLSTPTYG
DLNHLVSIVMSGITTCLRFPGQLNSDLRKLAVNMVPFPRLHFFMTGFAPLTARGSQQYRAVTVPELTQQMFDA
KNMMAASDPRHGRYLTVAAVFRGKVSMKEVEEQMQNVQNKNSAYFVEWIPNNVLTAQCDIPPRGLKMAVTFLG
NSTAIQELFKRVSDQFTAMFKRKAFLHWYTQEGMDEMEFTEAESNMQDLVAEYQQYQDATVEEEPESREDSVY
LAKLAEQAERYEEMVENMKRVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESEAQVSMIKGYREKI
ESELAKICEDILDVLDKHLIPSAESKVFYHKMMGDYHRYLAEFATGDKRKDSADKSLEAYKAASDVAVTELPP
THPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVN
FTVDQVRGLMDKPTNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASAKAGDMRFTDTREDEKERGITIKSTAIS
MYFEVDKIGNEFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGVCVQTETVLRQALTERIKPVVIINK
VDRALLELQVDKESLYQSFQRTIENVNVIISTYALGDVQVYPDQGTVAFGSGLHGWGFTLRQFSNRYAKKFGV
DKEKMMAKLWGDNYFNPATRKWTTVKPLERAFNQFVLDPIFKIFDAVMNFKKDSIGPMLEKLDVKLAQDERDL
EGKALLKVIMRKFLPAGDSLLEMIVINLPSPATAQRYRVETLYEGPMDDESAIGIRDCDPKGPLVLYVSKMVP
TSDKGRFYAFGRVFSGTVKSGPKVRIQGPNYLPGKKDDLFVKSIQRTVLMMGRYIEPIEDCPAGNIVGLVGID
QFLLKSGTLTTSETAHNMRVMRFSVSPVVQVAVEVKNAADLPKLVEGLKRLSKSDPCVQAWIAETGEHIVAGA
GELHLEICLKDLQDDHAGVPLKISDPVVPYRETVKAESSIVALSKSQNKHNRLYVKAMPLDEELTKAIEAGTI
NSRDDFKIRARMLADDFGWDVTDARKIWCFGPDTTGPNLLVDVTKGVQYLNEIKDSCVAAFQWATKEGVTCEE
NMRGIRVNVLDVTLHTDAIHRGGGQIIPTMRRATYAACLLATPGLQEPIYLVEIQCPENAIGGIYSCLNKRRG
QVFSEEQRPGTPMFTVKAYLPVAESFGFNGELRSHTAGQAFPQSVFDHWETMNGTPLDKGSKIEELVTKIRTR
KGLKPEIPALDTYYDKL 
Op_me_Ocar 
gattaagccatgcatgtctaagtatgcgaaactgcgaatggctcattaaatcagttatagtttatttgatggc
cacttggataaccgtggtaattctagagctaatacatgcggcgccggatcattcaagtttctgccctatcaac
tttcgatggtagggtattggcctaccatggttgcaacgggtgacggagaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatacgggcgtaattggaatgagtccaatttaaatccgttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttctttactttgagtaaattagagtgttcaaagcaggtgaatagattagcatggaataa
cggaagataatgattaatagggacagtcgggggcattcgtattgaattgtcagaggtgaaattcttggattta
tgaaagacgaacgcgtgcgaaagcatttgccaaggatgttttcattaatcaggaacgaaagttggaggctcga
agacgattagataccgtcgtagttccaaccataaacgatgccgcctagggatcggaggaccttgtgagaaatc
aaaggctttgggttccggggggagtatggtcgcaagactgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgaggaaactcaccaggtccagacatagcgaggattgaca
gatcgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgc
ctaatcgcgataacgaacgagaccttaacctgctaactagcttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgtcctgggccgcacgcgcgctacactgacaaagtcaacgaggggtaat
cttgc-
aaactttgtcgtgctggggatagacccttgtaattcttggtctcgaacgaggaattcctagtaagcgcgagtc
atcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgattggctggtcggat
gagaacattgga--------------------------------------------------------
TTAPACESGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEK
IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVFDSGD
GVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAFAALDFESEMANA
ASSSTMEKSYELPDGQVITIGNERFRCPEALF-----------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------



PLATYAPVISAEKAYHEQLSVSEITNACFEPANQMVKCDPRHGKYMACCLLYRGDVVPKDVNAAIATIKTKRT
IQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGM
EEGEFSEAREDLAALEKDYEEVGVDS--
EIVHLQAGQCGNQIGAKFWEVISDEHGVDPTGTYHGDSDLQLERINVYFNEATGGKYVPRAVLVDLEPGTMDS
VRSGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAEGCDCLQGFQLTHSLGGGTGSGMG
TLLISKIREEYPDRIMTTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETFCIDNEALYDICFRTLKLTTPT
YGDLNHLVSATMSGVTTCLRFPGQLNADLRN------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------------------
SRDIYFAKLAEQAERYDEMVERMKKVAELTTEERNLFSVAYKNVIGARRASWRIISSLLDKEREEKGSKAVAA
YRRVVEKELSEICHDVLLVLENNLIKHAESKVFYHKMMGDYHRYMAEFTSGDDKKKASEDSLKAYTSA-
QDAAAGLPSTNPIRLGLALNFSVFYYEIMNLPEEACKLAKKAFDDAIGDIDQLPEDSYKDSTLIMQLLKDTLQ
TWQ----------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------
FSGTVATGMKVRIMGPNYTPGKREDLYQKSIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQYLVKTGTITTFE
HAHNLKVMKFSVSPVVRVAVEAKNPSDLPKLVEGLKRLSKSDPMVQCIIEESGEHIVAGAGELHLEICLKDLE
EDHACIPLKKSEPVVSYRESVAEGSDRMCLSKSPNKHNRLFLKAAPLPDGVAEDIDSGEITPRQDLKLRARYL
ADTYDFDVTEPGKSGCFGPETQ---------------------------------------------------
---------------------------------EPIF------------------------------------
-------------------------------------------------------------------------
---- 
Op_fu_Umey 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatgtc
tacatggataactgtggtaattctagagctaatacatgcggcgatgcttcattcaaatatctgccctatcaac
tgtcgatggtaggatagaggcctaccatggttgcaacgggtaacggggaataagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaataaataacaatgcaggtgtaattggaatgagtacaatttaaatcccttaacgaggaacgattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttgaagtttattactttgaaaaaattagagtgttcaaagcaggcgaatatattagcatggaataa
cagaatataatgattaaaagggacagccgggggcattagtatttgcacgctagaggtgaaattcttggattgt
gcaaagacttcctactgcgaaagcatttgccaagaatgttttcattaatcaagaacgaaggttagggtatcga
aaacgattagataccgttgtagtcttaacagtaaactatgccgactccgaatcggtcgacggtacgagaaatc
aaagttttt-
ggttctggggggagtatggtcgcaaggctgaaacttaaagaaattgacggaagggcaccaccaggagtggagc
ctgcggcttaatttgactcaacacgggaaaactcaccgggtccggacatagtaaggattgacagattgatggc
gctttcatgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctggttaattccga
taacgaacgagaccttgacctgctaaataacttcttagagggacaattggaggcaaaaggcaataacaggtct
gtgatgcccttagatgttccgggctgcacgcgcgctacactgacagagacaacgaggggtaaacttgtgaaac
tttgtcgtgctggggatggagctttgtaatttttgctcttcaacgaggaattcctagtaagcgcaagtcatca
gcttgcgttgactacgtccctgccctttgtacacaccgcccgtcgctactaccgattgaatggcttagtgagg
acttgggaaaactcttacaaacttggtcatttagaggaagtaaaagtcgtaac---
MAQQLVIDNGSGMCKAGFAGDDAPRAVFPSVVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIV
TNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQILFETFNAPAFYVAIQAVLSLYASGRTT
GIVLDSGDGVTHTVPIYEGYSLPHSILRLDLAGRDLTEYLARILTERGYPFTTTAEREIVRDIKEKLCYVALD
FEQEMLTATQSSALEKSYELPDGQVITIGNERFRTPEVLFQPAFLGLEAAGIHETTYNSIMKCDLDIRKDLYG
NIVMSGGTTMYAGISDRMQKEITALAPSSMKVKIVAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPS
IVHRKCFEVLSLHVGQAGIQIGNACWELYLAEHGLSPDGDFSTFFSETGSGKYVPRSIYVDLEPNVVDEVRTG
TFRSLFHPETLVTGKEDAANNYARGHYTVGKELIDQTLDRVRKLADACSGLQGFFVFHSFGGGTGSGFGSLLL
ERLAQDFGKKAKLEFSVYPSPKMSSSVVEPYNSVLTTHTTLENSDCSFMVDNEAIYDICRTKLGIASPGFTNL
NRLIAQVVSSITASLRFDGSLNVDLNEFQVNLVPFPRIHFPLATYAPILSAAKAGHEQNSVAEMTFSSFEKGN



QMVKADPRDGKFMACCLLYRGDVVPKDVNSAVATIKTKRTIQFVDWCPTGFKIGICNEPPTTVPGGDLAKVSR
SLCMLANTTAIAGAWGRLDNKFDLLYSKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGLDSMREIVHL
QTGQCGNQVGTKFWEVLSDEHGIDHNGNYIGTSDDQLARINVYYNEASGNKYVPRAVLVDLEPGTMDSTRSGP
LGGLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVIRKEAENCDMLQGFQITHSLGGGTGAGMGTLLIS
KIREEYPDRMMATFSVLPSPKVSDTVVEPYNATLSVHQLVENSDETFCIDNEALYNICFKTLKLNAPTYGDLN
HLVSLVMSGVTTCLRFPGQLNSDLRKLAVNMVPFPRLHFFMVGFSPLTARGSQSYRAVTIPEITQQAFDSKNM
MTACDTRLGRYLTCAAYFRGKVSMKDVEDQMQSFQQKHSTQFVEWIPNNVQTAQCDIPPRGLKMSVTFIGNST
AIQDVFKRIAEQFSAMFKRKAFLHWYTGEGMDEMEFTEAESNLQDLIAEYQQYQDASALDEPESREDSVYLAK
LAEQAERYEEMVENMKRVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESETQVSMIKTYREKIEAE
LAQICEDILDVLDKHLIPSAESKVFYHKMKGDYHRYLAEFATGDKRKDSADKSLEAYKAASDVAVTELPPTHP
IRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDM------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------
MKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVQAWIAETGEHIVAGAGELHLEIVLKDLEEDHAQIP
LKISDPVVGYRETVQAESSMVALSKSQNKHNRLFVRLSPL---------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--TRSF----------------------------------------------RVSLRPAR---------- 
Op_fu_ylip -------------------------
gtgaacctgcggacggctcattaaatcagttatcgtttatttgatag-
tacatggataaccgtgataacttcagaactaatacatga-
tcggtgtatcattcaaatttctgccctatcaactgtcgatggtaggatcgtggcctaccatggtaacaacggg
taacggggaatcagggttctattccggagagggagcctgagaaacggctaccacatccaaggaaggcagcagg
cgcgcaaattacccaatcctgacacagggaggtagtgacaatatataacgatccgggcggaattggaatgagt
acaatttaaacaccttaacgaggaacaattggagggcaagtctggtgccagcagccgcggtaattccagctcc
aatagcgtatattaatgttgttgcagttaaaaagctcgtagttgaaattggttactttgaaaaaattagagtg
ttcaacgcaggtgaatatattagcatggaataacataacataatgattaatagggacagtcgggggcgtcagt
attgtgttgtcagaggtgaaattcttggatttacacaagactaactactgcgaaggcattcgccaaggatgta
ttcattaatcaagaacgaaagttaggggatcaaagatgatcagataccgtcgtagtcttaaccgtaaactatg
ccgactgagaatgggcagcctctacgagaaatcaaagtgatcaggttctggggggagtatggtcgcaaggctg
aaacttaaaggaattgacggaagggcaccaccaggagtggagcctgcggcttaatttgactcaacacggggaa
actcaccaggtccagacacaataaggattgacagattgatagctctttcttgattttgtgggtggtggtgcat
ggccgttcttagttggtggagtgatttgtctgcttaattgcgataacgaacgagaccttgacctactaaatag
cttcttagagggactattggaagttcgaggcaataacaggtctgtgatgcccttagacgttctgggccgcacg
cgcgctacactgacggagccagcgagaggtaatcttgtgaaactccgtcgtgctggggatagagcattgcaat
tattgctcttcaacgaggaattcctagtaagcgcaagtcatcagcttgcgttgattacgtccctgccctttgt
acacaccgcccgtcgctactaccgattgaatggtttagtgagaccttgggaaaacttggtcaaaccgagac--
-
tagagcaagcgaagctagctatMEDETVALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKD
SYVGDEAQSKRGILTLRYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPINPKSNREKMTQIFF
ETFNAPAFYVSIQAVLSLYASGRVTGIVLDSGDGVTHVVPIYSGFSLPHAIMRLDMAGRDLTDYLMKILSERG
YSFTNSAEREIVRDIKEKLCYVALDFEQELQTASQSSSLEKSYELPDGRVITIGNERFRAPEALFHPSMLGLE
AAGIHETTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGIAERMHKEISALAPTSIKVKITAPLERKYSVWIGG
SILASLGTFQQMWISKQEYDEAGPTIVHRKCYEVISINVGQAGCQIGNSCWELYCLEHGIQPDGEFSTFFSET
GSGKYVPRTIYVDLEPNVVDEVRTGKYKNLFHPEQLITGKEDAANNYARGHYTVGKELIDQVMDRVRRVADNC
NGLQGFLFTHSFGGGTGSGFGALLLERLSVDFPKKSKLEFAVYPAPQVSTSVVEPYNSVLTTHTTLEHSDCTF
MVDNEAIYDMCRRNLDISRPSFENLNRMIAQVVSSVTASLRFDGSLNVDLNEFQTNLVPYPRIHFPLVTYAPV
ISKSRANHESNSVNEITNACFEPSHQMVKCDLREGKYMANCLLYRGDVVNKDVQAAVASIKAKKSIQLVDWCP
TGFKIGICYQPPQYVPEGDMAKVDRAVCMLSNTTAIAEAWKRLDAKFDLMYSKRAFVHWYVSEGMEEGEFSEA



REDLAALERDYEEVGADSMREIVHLSIGQCGNQIGSAFWQTISGEHGIGADGVYGGEEDIQRERLNVYYNEAA
ANKYVPRAVLVDLEPGTMDAVKGGPYGELFRPDNFVFGQSSAGNNWAKGHYTEGAELVDQVLDVVRREAENCD
SLQGFQITHSLGGGTGSGMGTLMIAKIREEFPERMMATFSVVPSPKVSDTVVEPYNATLSVHQLVEHSDETFC
IDNEALYDICMRTLQLPHPVYGDLNHLVSSVMSGVTTCLRYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLT
SLKSANFRSLSVPELTQQMFDSRNMMAASDPKHGRYLTAAAFFRGKVSVKEVEDQMLSVQTRNSNYFVEWIPH
NVQTAVCSQPPKGLPMSGTFVGNSTSIQELFKRVGDQFSAMFRRKAFLHWYTSEGMDEMEFSEAESNMNDLVC
EYQQYQEAQV-
DDSSERETKTFLARLCEQADRYDEMVNYMKDVAELTVDERNLLSVAYKNVIGARRASWRVIFPIEQKEEATHH
LELLKTYRAKIEAELEDICSDVLDILTNHLLPKAESKVFYYKMKGDYHRYLAEFTSGEKRKEAATAAHESYKS
ATDVAQTELSSTHPIRLGLALNFSVFYYEILNSPDRACHLAKQAFDDAIAELDTLSEESFRDSTVIMQLLRDN
LTLWKNDLMVNFTVEQMRELMDKVSNVRNMSVIAHVDHGKSTLTDSLVQKAGIISAAKAGEARFTDTRKDEQE
RGITIKSTAISLYAQMDDVGNEFLVNLIDSPGHVDFSSEVTAALRVTDGALVVVDCIEGVCVQTETVLRQALG
ERIKPVCVINKVDRALLELQITKEDLYTSFQRTVESVNVIIATYALGDCQVYPERGTVAFASGLHGWAFTVRQ
FAVRYAKKFGVDREKMMQRLWGDSYFNPKTKKWTNKKPLDRAFNMFVLDPIFRIFSAIMNFKKDEIPALLEKL
EINLKTDEKELEGKALLKVVMRKFLPAADALLEMIVIHLPSPITAQNYRADTLYEGPIDDPFGQGIKNCDPNA
DLMLYVSKMVPTSDKGRFYAFGRVFAGTVKSGQKVRIQGPDYIPGQKKDLFVKAIQRCVLMMGRFVEPIEDVP
AGNIVGLVGVDQFLLKSGTLTTNEAAHNLKVMKFSVSPVVQVAVEVKNANDLPKLVEGLKRLSKSDPCVLTYI
SESGEHIVACTGELHLEICLLDLEQDHAGVPLKKSPPVVSYRETVSAESSMTALSKSPNKHNRLYVVAVPLDE
EVSLAIESGKISPRDDFKARARVLADDYGWDVTEARKIWCFGPDGTGANVVVDTTKAVQYLAEIKDSVVAGFN
WATKEGPIFNENMRSVRVNIMDVTLHADAIHRGTGQIMPTMRSVTYAAMLLAEPRIQEPVFLVEIQCPENAVG
GIYSVLNKKRGQVVSEEQRPGTPLFTIKAYLPVNESFGFTGELRQATGGQAFPQMVFDHWEAMSGSPLDPSSK
PGAIVCETRKRRGMKENVPGYEEYYDKL 
Op_fu_Rory 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttatgatctacgtgacaac
tacttggataaccgtggtaattctagagctaatacatgcggcgacggtccactcgattttctgccctatcagg
ttgagattgtaagatagaggcttacaatgcctacaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaatacataacaatgcaggtgcaattggaatgagtacaatttaaatcccttaacgaggatcaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaac
gtccgtagtcaaactttattaccatgagcaaatcagagtgtttaaagcacgtgaatgtgttagcatggaataa
tgaaatataatgatgaatagaaacggttaggggcatttgtatttggccgctagaggtgaaattcttggattga
ccgaagacaaactactgcgaaagcatttgcccgggacgttttcattgatcaaggtctaaagttaagggatcga
agacgattagataccgtcgtagtcttaaccataaactatgccgactagagattgggcgttctta-
gcgaaagtaaagtttttgggttctggggggagtatggacgcaaggctgaaacttaaaggaattgacggaaggg
caccaccaggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacatagtaag
gattgacagattgaaagctctttctagattctatgggtggtggtgcatggccgttcttagttcgtggagtgat
ttgtctggttaattccgataacgaacgagaccttattctgctaatta-
cttcttagagagactataggaagttttaggcaataacaggtctgtgatgcccttagatgttctgggccgcacg
cgcgctacactgatgaagtcagcgaggggtaaacttttgaaacttcatcgtgctggggatagagcattgtaat
tattgctcttcaacgaggaattcctagtaagcgcaagtcatcagcttgcgttgattacgtccctgccctttgt
acacaccgcccgtcgctactaccgattgaatggtttagtgagcatatgggagaactatggcaaactaggctat
ttagaggaagtaaaagtcgtaac--
DEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLRYPIEHGI
VTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKSNREKMTQIMFETFNAPAFYVAIQAVLSLYASGRT
TGIVLDSGDGVTHTVPIYEGYALPHAILRLDMAGRDLTDYLMRILAERGHSFTTTAEREIVRDIKEKLCYVAL
DFEQEMQTAAQSSALEKSYELPDGQVITVGNERFRAPE-----------------------------------
-------------------------------------------------------------------------
--------EVISI-
VGQAGVQIGNACWELYCLEHGIQPDGNFDTFFSETSSGKHVPRTVMVDLEPTVVDEVRTGAYRQLFHPEQLIT
GKEDAANNYARGHYTVGKELVDSVLDRIRKLADNCTGLQGFLVFHSFGGGTGSGFGALLMERLSVDYGKKSKL
EFSVYPAPQVSTSVVEPYNSILTTHTTLEHSDVSFMVDNEAIYDICRRNLDIERPSYLNL-------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------



HVQAGQCGNQIGQKFWETISQEHGIDSTGAYAGDNDLQLERINVYYNEGSSGKYVPRSVLVDLEPATMDAIRG
SPYGQLFRPDNFIFGQSGAGNSWAKGYYTEGAELVESVLDIIRKEAEHTDCLQGFQLCHSLGGGTGSGLGSLL
LSKIREEYPDRMLCTYSVVPSPKVSDTVVEPYNAVLTVHQLVENCDATFCIDNEALYDICFRTLKL-------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----
RQAERYDEMVTFTKDVAELTVEERNLLSVAYKNVIGARRASWRIVSSIEQKEESSTQVEKIKAYRQKIETELQ
DVCKDILAVLSENLIPNAESKVFYYKMMGDYHRYLAEFLTSEARKESGNQAHEAYKTATDIAQTELAPTHPIR
LGLALNFSVFYYEISNSPDRACHLAKQAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDLMVNFTIDE
IRRLMDKVTNVRNMSVIAHVDHGKSTLSDSLVSKAGIISSGRAGEARYMDTRKDEIERGITIKSTAISMYFEM
GEDGRAFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCIDGVCVQTETVLRQALGERIKPVICLNKMDRAL
LELQLDKEELYNSFSRTIESVNVIISTYALGDCQVYPEKGTVAFASGLHGWGFTL------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------ 
Op_me_amel 
gattaagccatgcatgtctcagtacgtgaaaccgcgaatggctcattaaatcagttatggttcattagatcgt
tacttggataactgtggtaattctagagctaatacatgcggcgacgcatctttcaaatgtctgccttatcaac
tgtcgatggtaggttctgcgcctaccatggttgtaacgggtaacggggaatcagggttcgattccggagaggg
agcctgagaaacagctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccggcacggggaggt
agtgacgaaaaataacgatacgggcgtaatcggaatgagtacactttaaatcttt-
aacgaggaccaattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaa
gttgttgcggttaaaaagctcgtagttgaatct-
tttactttgaaaaaattagagtgcttaaagcaggtgaatatgtgtgcatggaataatggaatataatgattaa
tagggacagatgggggcattcgtattgcgacgttagaggtgaaattcttggatcgtcgcaagacggacagaag
cgaaagcatttgccaaaaatgttttcattaatcaagaacgaaagttagaggttcgaaggcgatcagataccgc
cctagttctaaccataaacgatgccagccagcgatccgccga-
cttccgggaaaccaaagcttttgggttccgggggaagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcaccaggcccggacacc
ggaaggattgacagattgatagctctttcttgattcggtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
agctgctaaatagcttcttagaggaacaggacgagatt--
gagcaataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgaaggaatcagcgtgg
ggtaacccgctgaacctccttcgtgctagggattggggcttgcaattattccccatgaacgaggaattcccag
taagcgcgagtcataagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaatgatttagtgaggtcttcggagaagatgaccaaacttgatcatttagaggaagtaa----------
SDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFIDLEPTVVDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVSEITNACFE
PANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREI



VHIQAGQCGNQIGAKFWEVISDEHGIDPSGTYHGDSDLQLERINVYYNEASGGKYVPRAILVDLEPGTMDSVR
SGPFGHIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMTTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDQAYCIDNEALYDICFRTLKLSTPTYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATAEDEMSEREDNVY
KAKLAEQAERYDEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENERKLEMIRQYRSQV
EKELKDICADILGVLDKHLLPCAESKVFYYKMKGDYHRYLAEFAVGNDRKEAAENSLVAYKAASDTAMTDLPP
THPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVN
FTVDEIRAMMDKKKNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAIS
MFFALEEDEKGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNK
MDRALLELQLDSEDLYQTFQRIVENVNVIIATYPMGEVRVDPSKGSVGFGSGLHGWAFTLKQFSEMYAEKFKI
DVVKLMNRLWGESFFNPKTKKWSKQ---
KRSFCMYVLDPIYKVFDSIMNYKKDEADNLLQKLGIVLKPEDKDKDGKALLKVVMRTWLPAGEALLQMIAIHL
PSPVTAQKYRMEMLYEGPLDDEAAIGIKNCDPNGPLMMYVSKMVPTSDKGRFYAFGRVFSGKVSTGMKARIMG
PNFQPGKKEDLYEKAIQRTILMMGRYVEAIEDVPSGNICGLVGVDQFLVKTGTITTFKDAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETISEQSNQMCLSKSPNKHNRLFMMACPMPDGLAEDIDSGEVNPRDDFKVRARYLNEKYDYDVTEARKIW
CFGPDGTGPNILVDCTKGVQYLNEIKDSVVAGFQWATKEGVLSEENLRGVRFNIHDVTLHADAIHRGGGQIIP
TTRRCLYACLLTASPRLMEPVYLCEIQCPETAVGGIYGVLNRRRGHVFEEQQIAGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQILPGDPMEPNSRPYQVVQETRKRKGLKEGLPDLNAYLDKL 
Op_me_bmor 
gattaagccatgcatgtctcagtgcgcgataccgcgaatggctcaatatatcagttttggttccttagatc-
ttacttggataactgtggtaattctagagctaatacatgcggcgacgcatctttcaaatgtctgccttatcaa
ctttcgatggtagtttctgcgactaccatggttgtcacgggtaacggggaatcagggttcgattccggagagg
gagcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccggcacggggagg
tagtgacgaaaaataacgatacgggcgtaatcggaatgagtacactttaaattttt-
aacgaggaacaattggagggcaagtctggtg-
cagcagccgcggtaattccagctccaatagcgtatactaaaattgttgcggttaaaaagctcgtagttgcatt
t-
tttactttgaacaaattagagtgctcaaagcgggtgaatattcgtgcatggaataatagaatataatgattaa
tagggataactgggggcattcgtattgcgacgttagaggtgaaattcttggatcgtcgcaagacgaacatcag
cgaaagcatttgccaaaggtgttttcatcaatcaagaacgaaagttagaggttcgaaggcgattagataccgc
cctagttctaaccgtaaat-atgtcatctagcgatccgccga-
cttccgggaaaccaaagattttggactccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaatctcaccaggcccggacacc
ggaaggattgacagattaacagctctttcttgattcggtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccggtaacgaacgagactct-
agctgctaaatagcttcttagagggaccggacgagatt--
gagcaataacaggtctgtgatgcccttagatgtcctgggccgcacgcgcgctacactgaaggaatcagcatgg
ggcaacccgctgaaactccttcgtgctggggattggggtttgcaattatcccccataaacgaggaattcctag
taagcgcgagtcataagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaatgatttagtgaggtcttcggagaagttgaccaaacttgatc-------------------------
CDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDWP--------------------------------
EKLCYVALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEANGIHETTYNSIMKCD
VDIRKDLYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISK
QEYDESGPSIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEP
TVVDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGT
GSGFTSLLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLD
IERPTYTNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEI
TNACFEPANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVP
GGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGM



DSMREIVHIQAGQCGNQIGAKFWEIISDEHGIDPTGAYHGDSDLQLERINVYYNEASGGKYVPRAILVDLEPG
TMDSVRSGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTG
SGMGTLLISKIREEYPDRIMNTYSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKL
STPTYGDLNHLVSLTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELT
QQMFDAKNMMAACDPRHGRYLTVAAIFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKM
AATFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEDMSE
REDNVYKAKLAEQAERYDEMVEAMKNVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEETEDKLNMIR
AYRSQVEKELRDICSDILGVLDKYLIPSSESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIA
MTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLSKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWT
SDM------------
MDKKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGARAGETRFTDTRKDEQDRCITIKSTAISMFFELEESE
KGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPILFMNKMDRALLELQ
LEAEELYQTFQRIVENVNVIIATYPMGEVRVDPSKGSVGFGSGLHGWAFTLKQFSEMYADKFKIDLVKLMNRL
WGENFFNPQTKKWSKQ---
KRSFCMYVLDPIYKVFDAIMKFKKEEIDDLLKKIGVTIKHEDSDKDGKALLKVVMRSWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAIGIKSCDPEAPLMMYVSKMVPTSDKGRFYAFGRVFSGKVVTGQKARIMG
PNFTPGKKEDLYEKTIQRTILMMGRYVEAIEDVPSGNICGLVGVDQFLVKTGTITTFKNAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCINEESGEHIVAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETVAEESDQLCLSKSPNKHNRLFMKAQPMPDGLPEDIDEGRVNPRDDFKTRARYLTEKYEYDVTEARKIW
CFGPEGTGPNILVDCSKGVQYLNEIKDSVVAGFQWAAKEGVMAEENLRGVRFNIYDVTLHTDAIHRGGGQIIP
TTRRCLYACLLTAQPRLMEPVYLCEIQCPEVAVGGIYGVLNRRRGHVFEESQVAGTPMFIVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVLPGDPCEPQSKPYNVVQETRKRKGLKEGLPDLTQYLDKL 
Op_me_apis 
gattaagccatgcatgtctcagtgcgtgaaaccgcgaaaggctcattaaatcagttgtggttccttagatcgt
tacttggataactgtggtaattctagagctaatacatgcggcgacgcatctttcaaatgtctgccttatcaac
tgtcgatggtaggttccatgcctaccatggtggtaacgggtaacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccggaacggggaggt
agtgacgaaaaataacgatacgggcgtaatcggaatgagaacactttaaaactttaaacgaggatcaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcggttaaaaa
gctcgtagtcggatctgtttactttgaacaaattagagtgctcaaagcaggtgaatatggtcgcatggaataa
tggaacataatgatcaacagagacgggtgggggcattcgtaccgagacgttagaggtgaaattcttggatcgt
ctcgagacgaactgacgcgaaagcatttgccaagtacgttctcgttgatcaagaacgaaagttagaggttcga
aggcgatcagataccgccctagttctaactgtaaacgatgccagctagcgatccgccgg-
cttccgggaaaccgaagcttttcggttccgggggaagtatgattgcaaagttgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcaccaggcccggacacc
ggaaagattgacagattgagagctctttcttgattcggtgggtggtggtgcatggccgttcttagttggtgga
gcgatctgtctggttaattccgataacgaacgagactct-
gtctgctaactagcttcttagagggacaggacgagact--
gagcgataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgaaggaatcagcgtgg
ggtaacccgctgaacctccttcgtgctagggatcgtggcttgcaatttttccacgtgaacgaggaattcccag
taagcgcgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaacggtccattgaggtcttcggagaagatgaccgaaatcggccgtttagaggaagtaaaagtcgtaacCDEE
VAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFIDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFASLLME
RLSSDYGKKSKLEFAIYPAPQVSTAVVEPYNSVLTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIVFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREIVHIQ
AGQCGNQIGAKFWEIISDEHGIDPTGAYHGDSDLQLERINVYYNEASGGKYVPRAILVDLEPGTMDSVRSGPF



GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTYSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSLTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEEMSEREENVYKAKL
AEQAERYDEMVESMKKVAELSVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEEKLEMIRQYRSQVEKEL
RDICSDILNVLDKHLIACAESKVFYYKMKGDYHRYLAEFATGDDRKEAAEHSLVAYKAASDIANQDLPPTHPI
RLGLALNFSVFYYEILNTPDRACHLAKKAFDEAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
EIRKMMDKKKNIRNMSVIAHVDHGKSTLTDSLVSKAGIIANAKAGDMRFTDTRKDEQDRCITIKSTAISMYFE
LAEGENGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPILFMNKMDRA
LLELQLESEDLYQTFQRIVENVNIIIATYPMGEVQVDPSKGSVGFGSGLHGWAFTLKQFAEMYAEKFKIDVVK
LMNRLWGENFFNAKTKKWAKL---
QRSFCMYILDPIYKVFNSIMNYKKEEATDLLKKLGIELKHEDQDKDGKALLKVVMRTWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAALGVKNCDPDAPLMMYISKMVPTSDKGRFYAFGRVFSGRVATGMKARIMG
PNYTPGKKEDLYEKAIQRTILMMGRYTEAIEDVPCGNICGLVGVDQFLVKTGTITTFKDAHNMKVMKFSVSPV
VRIAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIVAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETVNEESEIMCLSKSPNKHNRLFMKCQPFPDGLAEDIEGGQVNPRDEFKARARYLGEKYEYDVTEARKIW
AFGPDGTGPNLLIDCTKGVQYLNEIKDSVVAGFQWATKEGVLAEENMRAVRFNIYDVTLHADAIHRGGGQIIP
TARRCMYASILAAHPRIMEPVYLCEIQCPEVAVGGIYSVLNRRRGHVFEESQVVGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVFPGDPCEAGSKPYVVVMDTRKRKGLKDGLPDINSYLDKL 
Op_me_isca 
gattaagccatgcatgtctaagtacgcgaaaccgcgaatggctcattaaatcagttatggttccttagatcgc
tacttggataactgtggcaattctagagctaatacatgcggcgacgtttctttcaagtgtctgccttatcaac
tgtcgatggtaggttatgcgcctaccatggttgttacgggtaacggagaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccggcacggggaggt
agtgacgaaaaataacaatacgggcgtaattgaaatgagtacactctaaatcttt-
aacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatactaaa
gttgctgcggttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgctcaacgcaggtgaataca-
gtgcatggaataatagaacataatgattaagagggacagacgggggcattcgtattgcggcgctagaggtgaa
attcttggaccgtcgcaagacgaactactgcgaaagcatttgccaagaatgttttcattgatcaagaacgaaa
gttagaggttcgaaggcgatcagataccgccctagttctaaccataaacgatgccaaccagcgatccgcctg-
cttccgggaaaccaaagtatttgggttccgggggaagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaaacttacccggcccggacact
gggaggattgacagattgagagctctttcttgattcggtggatggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
agctattaaatagcttcttagagggacaagacgaaaca--
gagcaataacaggtctgtgatgcccttagatgtccggggccgcacgcgcgctacactgaaggaagcagcgtgg
ggtaacccgtggaacctccttcgtgattgggataggggcttgcaattgttccccttgaacgaggaattcccag
taagcgcgagtcataagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaatgatttagtgaggtcttcggaaaagatgaccaaacttgatcatttagaggaagtaaaa------------
------------------------------------
QGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPK
ANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLT
DYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPE
ALFQPSFLGMEACGIHETTYNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAP
PERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQP
DGDFNTFFSETGAGKHVPRAVYVDLEPTVVDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLV
LDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTT
HTTLEHSDCAFMVDNEAIFDICRRNLDIERPTYTNLNRLISQVVSSITASLRFDGALNVDLTEFQTNLVPYPR
IHFPLVTYAPVISAEKAYHEQLTVSEITNSCFEPANQMVKCDPRHGKYMACCLLYRGDVVPKDVNAAIAAIKT
KRSIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVG
EGMEEGEFSEAREDLAALEKDYEEVGIDSMREIVHIQAGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQL
ERINVYYNEASGGKYVPRAILVDLEPGTMDSVRSGPFGQLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVL



DVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVH
QLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRL
HFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMMAACDPRHGRYLTVAAVFRGRMSMREVDEQMLNVQNK
NSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFT
EAESNMNDLVSEYQQYQEATADEEMAEREDNVYKAKLAEQAERYDEMVEAMKRVAELTVEERNLLSVAYKNVI
GARRASWRIISSIEQKEENEGRLEMIRQYRIQVEAELREICQDILDVLDKHLIPTAESKVFYYKMKGDYHRYL
AEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAE
LDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVDEIRGLMNKKKNIRNMSVIAHVDHGKSTLTDSLVSKA
GIIAAAKAGEMRFTDTRKDEQERCITIKSTAVSMYFELSDTEKGFLINLIDSPGHVDFSSEVTAALRVTDGAL
VVVDCVSGVCVQTETVLRQAIAERIKPVLFMNKMDLALLTLQLEPEDLYQTFQRTVENTNV------------
-------------------------------------------------------------------------
-----------------------------------------
VMRTWLPAGDALFEMITIHLPSPVTAQKYRMEILYEGPLDDEAAVAVKSCDPEGPLMMYVSKMVPTTDKGRFY
AFGRVFSGVCASGQKVRIMGPNYTPGKKEDLAEKAIQRTVLMMGRYVEPIEDVPCGNICGLVGVDQFLVKTGT
ISTFKDAHNMRVMKFSVSPVVRVAVEPMNASDLPKLVEGLKRLAKSDPMVQCIIEESGEHIVAGAGELHLEIC
LKDLEEDHAGVPLKKTDPVVSYRESVQDESSIMCLSKSPNKHNRLFMKAAPLPDGLAEDIDKGQVNPRDDFKA
RARYLSDKYEWDATEARKIWGFGPEGTGPNLLVDVTKGVQYLNEIKDSVVAGFQWATKESVLCEENMRGVRFN
IHDVTLHADAIHRGGGQIIPTARRCLYACMLTASPRLMEPVYLVEIQCPENAVGGIYGVLNRRRGHVFEESQV
TGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPLDTKTRPHTVVMETRKRKGLKDSLP
DLDQYFDKL 
Op_me_phum 
gattaagccatgcatgtctcagtgcgtgaaaccgcgaaaggctcattaaatcagctatgattcaattgatggt
tacttggataactgtggcaattctagagctaatacatgcggcgacgcatctttcaaatgtctgacttatcaac
tttcgatggtaggctacgcgcctaccatggtgataacgggtgacggggaatcagggttcgatcccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccggcacggggaggt
agtgacgaaaaataacgatgcaggtgcaatcggaatgagaacactctaaatattt-
aacgagtatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaa
gttgctgcggataaaaagctcgtagtttgattt-
tttactttgaacaaaactgagtgcttaaagcaggtgaaagcggatgcatggaataatggaatacaatgattaa
tggggacaggcgggggcattagtattgcggcgttagaggtgaaattcttggatcgtcgcaagactaacctaag
cgaaagcatttgccaaggatgttttccttaatcaagaacgaaagttggaggttcgaaggcgatcagataccgc
cctagttcttaccgtaaactatgccggctagcgatccgtcga-
cttgagggaaaccaaagccttcgggttccgggggaagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcttgcggcttaatttgactcaacacgggaaacctcaccaggcccgggcacc
ggaaggattgacagatcaagagctctttcttgattcggtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
agctgttaactagcttcttagagggacaaggcgagatt--
gagcaataacaggtctgtgatgcccttagatgttctgggccgcacgcgtgctacactgaaggaatcaacgtgg
ggcaacccgttgaatttccttcgtgatagggatcggggcttgcaattgtttcccgtgaactaggaattcccag
taagcgcgagtcataagcttgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatc
gaacgatttagtgaggtctttggagaagacgaccgaacttaa---------------------------
CDDDVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIITNWDDMEKIWHHTFYNELRVAPEEHPILLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMATAAASTSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETVYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTIKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPGIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREI
VHIQAGQCGNQIGAKFWEIISDEHGIDPTGAYHGNSDLQLERINVYYNEASGGKYVPRAILVDLEPGTMDSVR
SGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL



LISKIREEYPDRIMNTYSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSLTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEDMSEREDNVY
KAKLAEQAERYDEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEEIEEKIEMIRQYRLQV
EKELKDICSDILDVLDKHLISCAESRVFYYKMKGDYHRYLAEFASGNDRKEAAENSLMAYKSASDIAMADLPP
TNPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDM---
--------
MMDKKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASAKAGETRFTDTRKDEQERCITIKSTAISMFFELQDG
EKGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNKMDRALLEL
QLEAEELYQTFQRIVENVNVIIATYPMGEIRVDPSKGSVGFGSGLHGWAFTLKQFAEMYSEKFKIDVVKLMNR
LWGENFYNMKDKKWAKQ---
KRSFVLYILDPIYKMFDSIMNYKKEECATLLQKLNIELKHEDKDKDGKALLKVVMRAWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAIGIKNCDPNAALMMYVSKMVPTSDKGRFYAFGRVFAGKVSTGMKARIMG
PNYTPGKKEDLYEKAIQRTILMMGRYVEAIEDVPCGNICGLVGVDQFLVKTGTITTFKDAHNMRVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLSKSDPMVQCIIEESGEHIVAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETVSEESDQMCLSKSPNKHNRLFMKAQPMPDEPLSLCSIGEVNPRDDFKVRARYLGEKYDYDVTEARKIW
AFGPDGNGPNLLLDCTKGVQYLNEIKDSV----------
GVLSEENLRGVRFNIYDVTLHTDAIHRGGGQIIPTTRRCLYACLLTAQPRIMEPVYLCEIQCPEVAVGGIYGV
LNRRRGHVFEEQQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPLDGGSKPYNVV
QETRKRKGLKEGLPDLTQYLDKL 
Op_me_cint 
gattaagccatgcaagtctaagtacgcgaaactgcgaatggctcattaaatcagttatggttcatttgatcgt
tacttggataactgtggtaattctagagctaatacatgcggcgacggatcattcaagtgtctgccctatcaac
tttcgtcggtacggtattcgcctaccg-
agttcttacgggtaacggggaatcagggttcgattccggagagggagcctgagaaacggctaccacatccaag
gaaggcagcaggcgcgcaaattacccattcccgacgcggggaggtagtgacgaaaaataacaatgcaggtgta
attggaatgagtacactttaaaac-
tttaacgagtatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaaaagtatatatt
taagttgttgcggttgaaaagctcgtagttggattt-
tttactttgaaaaaattagagtgttcaaagcaggtgaatatg-
gtgcatggaataatggaatataatgattaagagggacagacgggggcattcgtactgtgccgttagaggtgaa
attcttggatcggcgcaagacgaacgactgcgaaagcatttgccaagaatgttttctttaatcaagagcgaaa
gtcagaggttcgaagacgatcagataccgtcctagttctgactataaacgatgccaactagcgatcggggag-
cttgcgggaaaccaaagtctttgggttccgggggaagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaatctcacccggcccggacaca
gtgaggattgacagattgagagctctttcttgattctgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaaatagcttcttagagggactagacgagatt--
gagcaataacaggtctgtgatgcccttgagtgttcggggccgcacgcgcgctacactgaccggatcagcgtgg
ggaaacccgttgaaccccggtggtgatagggatagggaattgcaattatttcccttgaacgaggaattcccag
taagcgcgagtcattagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaatggtttagtgaggtcctccgaaaagacgatctaacttgatcatttagaggaagtaaaagtcgtaacMDDD
VAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVFDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMQTAASSSSLEKSYELPDGQVITVGNERFRCPEALFQPSFLGMESAGIHETTYNSIMKCDVDIRKDLYAN
TVLSGGSTMFPGIADRMQKEITALAPPTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPSPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQ



AGQCGNQIGAKVWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAMFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEESTEREDLVYKAKL
AEQAERYDEMVESMQAVAELSVEERNLLSVAYKNVIGARRASWRIISSIEQKEDDQKSNEMTQNYKKQVEKEL
NEICNAILSLIDQHLIPNAESKVFYHKMQGDYHRYLAEFESGDQRKEAAEQSLLAYKAASDVAADNLPPTHPI
RLGLALNFSVFYYEILNSSDRACKLAKKAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMQVNFTID
QIREIMDKKSNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGSKAGEARFTDTRKDEQDRCITIKSTAISMYYE
LSDHGNGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAISERIRPIVFMNKMDRA
LLELQLEKEDLYQTFQRIVESVNVIVATYPMGNIMIDPQKGTVGFGSGLHGWAFSLKQFAEMYAEKFKVPLPK
LMNRLWGDNYFNPAMKKWSKT---
ERGFNTFALTPIYKVFDAIMNNKTEEIGKLMEKCNVKLKGDDKDKVEKQLLKAFMRTWLPAGDTLLQMITIHL
PSPVVAQKYRSELLYEGPADDEVATAIMNCDPKGPLMMYVSKMVPTSDKGRFFAFGRVFAGTVATGQKVRIMG
PNFVFGEKKDLAIKPIQRTIIMMGRYNLPIEDVPCGNICGLVGVDNFLVKTGTLTTSDQAHNMKQMKFSVSPV
VRVAVEAKNPSDLPKLVEGLKRLAKSDPMVLCQIEESGEHIVAGAVFRLVMLCRNGLFNDRASFLLQKSDPVV
SYRETVFEASSQTCLSKSHNKHNRLYMTAEPLPDGLPEKIDEGDIFPRQDAKLRGRYLADNFGFVVNEARKIW
CFGPEGTGANLLIDCTKAVQYLSQIKDSVVAGFQWASKEGVLCAENMRGIRFNIHDVTLHADAIHRGGGQIIP
TARRVLYACQLTASPRLLEPMYLVQIQCPEQVVGGVYGVLNKRRGQVNQTVPNLGTPILTVNAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVFNGDPLEEGSKPFTVVSATRKRKGLSENVPSLDKFLDKL 
Op_me_clup 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaacgtctgccctatcaac
tttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-------------------------------------
---------------------------------------
gggacggccgggggcattcgtattgcgccgctagaggtgaaattcttggaccggcgcaagacggaccagagcg
aaagcatttgccaagaatgttttcattaatcaagaacgaaagtcggaggttcgaagacgatcagataccgtcg
tagttccgaccataaacgatgccgaccggcgatgcggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgatagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggccctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF



GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATGTDGMDDREDLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETEL
KLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
QIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYE
LSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRA
LLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVED
MMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFKKEETAKLIEKLDIKLDSEDKDKEGKP
LLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYIYRMVPTSDK
GRFYA-------------------------XKCAILRKPFA--------YVFRIVEVAVGCVV----------
----------FHTLKAWKLQVSGWFGFHL----------LLQG----TKLHPCI-CYIHESNQEDTAG---
LTLTIFL------------
QKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSARQELKQRARYLAEKYEWDV
AEARKIWCFGPDGTGPNVLTDITKGVQYLNEIKDSVVAGFQWATKEGALCEENMRGVRFDVHDVTLHADAIHR
GGGQIIPTARRCLYASVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFEESQVAGTPMFVVKAYLP
VNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDNTSRPSQVVAETRKRKGLKEGIPALDNFLDKL 
Op_me_ecab 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaacgtctgccctatcaac
tttcgatggtagtcgctgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttcgcgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtggatacg-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgcgccgctagaggtgaa
attcttggaccggcgcaagacggaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactggcgatgcggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgatagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggccctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHIQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLDRISVYYNEATGGKYVPRAILVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK



IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQVFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMAVTFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETEL
KLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
QIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYE
LSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRA
LLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVED
MMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFKKEETAKLIEKLDIKLDSEDKDKEGKP
LLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVPTSDK
GRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQFLV
KTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELH
LEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSSRQ
ELKQRARYLAEKYEWDVAEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVAGFQWATKEGALCEENMRG
VRFDVHDVTLHADAIHRGGGQIIPTARRCLYASVLTAQPRLMSPSTLVEIQCPEQVVGGIYGVLNRKRGHVFE
ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDSTSRPSQVVAETRRRKGLK
EGIPALDNFLDKL 
Op_me_hsap 
gattaagccatgcatgtctgagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaacgtctgccctatcaac
tttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtggatacg-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgcgccgctagaggtgaa
attcttggaccggcgcaagacggaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgaccggcgatgcggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgatagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggccctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH



LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETEL
KLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
QIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYE
LSEDGAGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRA
LLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVED
MMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFKKEETAKLIEKLDIKLDSEDKDKEGKP
LLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVPTSDK
GRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQFLV
KTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELH
LEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSARQ
ELKQRARYLAEKYEWDVAEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVAGFQWATKEGALCEENMRG
VRFDVHDVTLHADAIHRGGGQIIPTARRCLYASVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE
ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETRKRKGLK
EGIPALDNFLDKL 
Op_me_mmus 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaacgtctgccctatcaac
tttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtggatacg-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgcgccgctagaggtgaa
attcttggaccggcgcaagacggaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactggcgatgcggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgatagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggccctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM



AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETEL
KLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
QIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYE
LSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRA
LLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVED
MMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFRKEETAKLIEKLDIKLDSEDKDKEGKP
LLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVPTSDK
GRFYAFGRVFSGVVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQFLV
KTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELH
LEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSARQ
ELKARARYLAEKYEWDVAEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVAGFQWATKEGALCEENMRG
VRFDVHDVTLHADAIHRGGGQIIPTARRCLYASVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE
ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETRKRKGLK
EGIPALDNFLDKL 
Op_me_rnor 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaacgtctgccctatcaac
tttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtggatacg-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgcgccgctagaggtgaa
attcttggaccggcgcaagacgaaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactggcgatgcggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgatagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactctcggctgctaactagcttcttagagggacaagccg
agatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggccctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCF--------------------------------
DFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLD
RIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHT
TLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIH
FPLATYAPVISAEKAYHEQLSVAEITNACFEPANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKR
TIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEG
MEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQAGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLER
INVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDV
VRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQL
VENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHF
FMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNS



SYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEA
ESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKLAEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGA
RRASWRIISSIEQKEENEDKLKMIREYRQMVETELKLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAE
FATGNDRKEAAENSLVAYKAASDIAMTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELD
TLSEESYKDSTLIMQLLRDNLTLWTSDM-
VNFTVDQIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTA
ISLFYELSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMM
NKMDRALLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKF
AAKVEDMMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFRKEETAKLIEKLDIKLDSEDK
DKEGKPLLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISKM
VPTSDKGRFYAFGRVFSGVVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVG
VDQFLVKTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIA
GAGELHLEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKG
EVSARQELKARARYLAEKYEWDVAEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVAGFQWATKEGALC
EENMRGVRFDVHDVTLHADAIHRGGGQIIPTARRCLYASVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRK
RGHVFEESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR
KRKGLKEGIPALDNFLDKL 
Op_me_mdom 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgatgacccattcgaacgtctgccctatcaac
tttcgatggtacttgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtacactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtggatacc-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgtgccgctagaggtgaa
attcttggaccggcgcaagacggaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactagcgatccggcgg-
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gaaaggattgacagattgatagctctttctcgattctgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggtcctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA



IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAY-NVIGARRASWRIISSIEQKEEN-
ETTKMIRTRLGVVETELKLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAY
KAASDIAMTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLR
DNLTLWTSDMMVNFTVDQIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDE
QERCITIKSTAISLFYELSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQA
IAERIKPVLMMNKMDRALLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTL
KQFAEMYVAKFAAKVEDMMKKLWGDRYFDPTNGKFSKSKKLPRTFCQLILDPIFKVFDAIMTFKKEETAKLIE
KLDIKLDSEDKDKEGKPLLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDP
KGPLMMYISKMVPTSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIED
VPCGNIVGLVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQC
IIEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPF
PDGLAEDIDKGEVSARQELKQRARYLAEKYEWDVTEARKIWCFGPDGTGPNVLTDITKGVQYLNEIKDSVVAG
FQWATKEGALCEENMRAVRFDVHDVTLHADAIHRGGGQIIPTARRCLYACVLTAQPRLMEPIYLVEIQCPEQV
VGGIYGVLNRKRGHVFEESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDST
SRPCQVVADTRKRKGLKEGIPALDNFLDKL 
Op_me_oana 
gattaagccatgcatgtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttggtcgc
tacttggataactgtggtaattctagagctaatacatgcggcgatgacccattcgaacgtctgccctatcaac
tttcgatggtacttgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgacccggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagcacactttaaatcttttcgcgaggatccattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatcttaaagttgctgcagttaaaaa
gctcgtagttggatct-tttactttgaaaaaattagagtgttcaaagcaggtggatatc-
cagctaggaatgatggaataccatgattaagagggacggccgggggcattcgtattgtgccgctagaggtgaa
attcttggaccggcgcaagacggaccagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactcgcgatccggcggc
cttccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gaaaggattgacagatcgatagctctttctcgattctgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
gactgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcgtgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagcttgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggtcctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacMDDD
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVIDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDLVLDRIRKLADQCTGLQGFLVFHSFGGGTGSGFTSLLME
RLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLISQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCLLYRGDVVPKDVNAAIATIKTKRSIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVGVDS----
VVGSPSSLGSQEGSEFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEASGGKYVPRAVLVDLEPGTMDSVR
SGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMAATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATA-EE---------
------------



EMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETELKLICCDIL
DVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPIRLGLALNF
SVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVDQIRAIMDK
KANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYELSEDGSGF
LINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRALLELQLEP
EELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVEDMMKKLWGD
RYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLKAVMRR
WLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVPTSDKGRFYAFGR
VFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQFLVKTGTITTF
EHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDL
EEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSARQELKTRARY
LAEKYEWDVTEARKIWCFGPDGTGPNVLTDITKGVQYLNEIKDSVVAGFQWATKEGALCEENMRAVRFDVHDV
TLHADAIHRGGGQIIPTARRCLYACVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFEESQVAGTP
MFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDNTSRPCQVVAETRKRKGLKEGIPALDN
FLDKL 
Op_me_mmul ----------------------------------------------
taaatcagttatggttcctttggtcgctacttggataactgtggtaattctagagctaatacatgcggcgacg
acccattcgaacgtctgccctatcaactttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacgg
ggaatcagggttcgattccggagagggagcctgagaaacggctaccacatccaaggaaggcagcaggcgcgca
aattacccactcccgacccggggaggtagtgacgaaaaataacaatacaggtgtaattggaatgagtccactt
taaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtat---
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------MDDDIAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVM-------------------
---------
HGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYAS
GRTTGIVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCY
VALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRK
DLYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDE
SGPSIVHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDE
VRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFA
SLLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPT
YTNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACF
EPANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLA
KVQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMRE
IVHLQAGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSV
RSGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGT
LLISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTY
GDLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFD
AKNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFI
GNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEE-
MDKNELVQKAKLAEQAERYDDMAACMKSVTELSNEERNLLSVAYKNVVGARRSSWRVVSSIEQKT--
EKKQQMAREYREKIETELRDICNDVLSLLEKFLIPNAESKVFYLKMKGDYYRYLAEVAAGDDKKGIVDQSQQA



YQEAFEISKKEMQPTHPIRLGLALNFSVFYYEILNSPEKACSLAKTAFDEAIAELDTLSEESYKDSTLIMQLL
RDNLTLWTSDTMVNFTVDQIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKD
EQERCITIKSTAISLFYELSEDGAGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQ
AIAERIKPVLMMNKMDRALLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFT
LKQFAEMYVAKFAAKVEDMMKKLWGDRYFDPANGKFSKSKKLPRTFCQLILDPIFKVFDAIMNFKKEETAKLI
EKLDIKLDSEDKDKEGKPLLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCD
PKGPLMMYISKMVPTSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIE
DVPCGNIVGLVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQ
CIIEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARP
FPDGLAEDIDKGEVSARQELKQRARYLAEKYEWDVAEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVA
GFQWATKEGALCEENMRGVRFDVHDVTLHADAIHRGGGQIIPTARRCLYASVLTAQPRLMEPIYLVEIQCPEQ
VVGGIYGVLNRKRGHVFEESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDN
SSRPSQVVAETRKRKGLKEGIPALDNFLDKL 
Op_me_ggal -----------------------------------------------------------
attcctttggtcgttacttggataactgtggtaattctagagctaatacatgcggcgacgacccattcgaatg
tctgccctatcaactttcgatggtactgtctgtgcctaccatggtgaccacgggtaacggggaatcagggttc
gattccggagagggagcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcc
cgacccggggaggtagtgacgaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatatt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtggtcaaagcaggggaatatc-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgtgccgctagaggtgaa
attcttggaccggcgcaagacgaactaaagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactcgcgatccggcgg-
ctcccgggaaacccaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gacaggattgacagattgagagctctttctcgattccgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactct-
ggctgctaactagcttcttagagggacaagccgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgctacactgactggctcagcttgg
ggtaacccgttgaaccccattcgtgatggggatcggggattgcaattattccccatgaacgaggaattcccag
taagtgcgggtcataagctcgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggtcctcggagaagacggtcgaacttgactatctagaggaagtaaaagtcgtaacADEE
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEAIFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSMREIVHLQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEVSDCLEGTFWVSL
SNAFKRTSEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETEL
KLICCDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
QIRAIMDKKANIINMSVIAHVDHGKSTLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYE



LSEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRA
LLELQLDPEELYQTFQRIVENVNVIISTYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVED
MMKKLWGDRYFDPATGKFSKSKKLPRTFCQLILDPIFKVFDAIMTFKKEEAAKLIEKLDIKLDSEDKDKEGKP
LLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAIGIKNCDPKGPLMMYISKMVPTSDK
GRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVDQFLV
KTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELH
LEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVMCLSKSPNKHNRLYMKARPFPDGLAEDIDKGEVSARQ
ELKQRARYLAEKYEWDVTEARKIWCFGPDGTGPNILTDITKGVQYLNEIKDSVVAGFQWATKEGVLCEENMRG
VRFDVHDVTLHADAIHRGGGQIIPTARRCLYACVLTAQPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE
ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPFDSASRPSQVVAETRKRKGLK
EGIPALDNFLDKL 
Op_me_tnig --------------------------------------------------------------
----------------------------------------
taatacatgcggcgacgtctcattcgaatgtctgccctatcaactttcgatggtacgctctgtgcctaccatg
gtgaccacgggtaacggggaatcagggttcgattccggagagggagcctgagaaacggctaccacatccaagg
aaggcagcaggcgcgcaaattacccactcccgacgcggggaggtagtgacgaaaaataacaatacaggtgtaa
ttggaatgagtacactttaaatc-
tttagcgaggatccattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatctt
aaagttgctgcagttaaaaagctcgtagttggatct-
tttactttgaaaaaattagagtgttcaaagcaggtgaatacg-
cagctaggaataatggaataccatgattaagagggacggccgggggcattcgtattgtgccgctagaggtgaa
attcttggaccggcgcaagacggacgagagcgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccaactagcgatccggcgg-
cgtccgggaaaccaaagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgacccaacacgggaaacctcacccggcccggacacg
gaaaggattgacagattgatagctctttctcgattctgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagactcc-
ggctgctaactagcttcttagagggacaaggcgagatt--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgccacactgagcggaccagcgtgg
ggtaacccgctgaaccccactcgtgatagggattggggattgcaattatttcccatgaacgaggaattcccag
taagcgcgggtcataagctcgcgttgattaagtccctgccctttgtacacaccgcccgtcgctactaccgatt
ggatggtttagtgaggtcctcggagaagacgatcaaacttgactctctagaggaagtaaaagtcgtaacMDDE
IAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMGTAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVIDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDLVLDRIRKLADQCTGLQGFLVFHSFGGGTGSGFTSLLME
RLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQ
MVKCDPRHGKYMACCLLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVGVDSMREIVHIQ
AGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLDRISVYYNEATGGKYVPRAILVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKESESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQVFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMAVTFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMADRENLVYQAKL
AEQAERYDEMVESMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSLEQKEEGEEKMKMIKEYRKVVENEL
KTICNDILDVLDKHLIPAAESQVFYYKMKGDYHRYLAEFATGNDRKEAAENSLMAYKAASDIAQSELTSTHPI
RLGLALNFSVFYYEILNSPDRACRLAKGAFDDAIAELDMLSEESYKDSTLIMQLLRDNLTLWTSDV-------
-----------------------------------------------------------------
SAISMFYELDDDGNGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIGERIKPVL



MMNKMDRALLELQLEPEDLYQTFQRIVENVNVIISTYPMGNVMVEPVSGTVGFGSGLHGWAFTLKQFAEMYTS
KMLAKVEDMMRKLWGDKYYDVKQGKFVKATKYPRTFVALVLDPIFKVFDAIMKFKKDETAKMIQKLDIKLDSE
DKDKEGKPLLKAVMRRWLPAGEALLQMIAIHLPSPVTAQKYRCELLYEGPSDDEVALGIKNCDATAPLMIYIS
KMVPTTDKGRFYAFGRVFSGCVSCGQKVRIMGPKYVPGKKDDLCTKPIQRTVLMMGRYIQPIEEVPCGNIVGL
VGVDQFLVKTGTITTYEHAHNMRVMKFSVSPVVRIAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHI
VAGAGELHLEICLKDLEEDHACVPLKKSDPV------------------------------------
RAEDIEKGDITSNQELKARARLLAERYEWDVTEARKIWCFGPDGTGPNLLVDVTKGVQYLNEIKDSVVAGFQW
AAKEGVLCEENMRAIRFDIHDVTLHTDAIHRGGGQIIPTARRVLYACELTAAPKLMEPVYLVEIQCPETALGG
IYQVLNKRRGQLFDDTAIAGTPMHLVKAYLPVNESFGFTADLRSSTGGQAFPQCVFDHWQILPGDPFALETKP
GQVVAETRKRKGLKEEIPALDNYLDKL 
Op_me_drer --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------
cgaaagcatttgccaagaatgttttcattaatcaagaacgaaagtcggaggttcgaagacgatcagataccgt
cgtagttccgaccgtaaacgatgccgacccgcgatccggcgg-
cgtgcgggaaaccagagtctttgggttccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaacctcacccggcccggacacg
gaaaggattgacagattgatagctctttctcgattctgtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttcattccgataacgaacgagactcc-
ggctgctaaatagcttcttagagggacaaggcgagatg--
gagcaataacaggtctgtgatgcccttagatgtccggggctgcacgcgcgccacaatgggcggatcaacgtgg
ggtaacccgttgaaccccgctcgtgattgggactggggcttgaaactgtttcccatcaacgaggaattcccag
taagcgcaggtcataagcttgcgttgattaagtccctgccctttgtaca------------------------
---------------------------------------------------------------------
MDDEIAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMGTAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITSLAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVIDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDLVLDRIRKLADQCTGLQGFLVFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCLLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVGVDSMREI
VHLQAGQCGNQIGAKFWEVISDEHGIDPTGSYHGDSDLQLDRINVYYNEATGGKYVPRAVLVDLEPGTMDSVR
SGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMAATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMGDREDLVY
QAKLAEQAERYDEMVDSMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQTV
ENELKSICNDILDVLDKHLIPAAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTDLQP
THPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVN
FTVDQIRAIMDKKSNIRNMSVIAHVDHGKSTLTDSLVSKAGIIASARAGETRFTDTRKDEQERCITIKSTAIS
MYYELTEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNK
MDRALLELQLEPEELYQTFQRIVENVNVIISTYPMGNIMIDPVIGTVGFGSGLHGWAFTLKQFAEMYVAKFAS
KVEDMMKKLWGDRYFDPAGGKFTKTKKYPRTFAQLILDPIFKVFDAIMNFKKEETAKLIEKLDIKLDTEDKDK



EGKPLLKAVMRRWLPAGEALLQMITIHLPSPVTAQKYRCELLYEGPGDDEAAMGIKNCDPKGPLMMYISKMVP
TTDKGRFYAFGRVFSGVVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVD
QFLVKTGTITTFDQAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGA
GELHLEICLKDLEEDHACIPLKKSDPVVSYRETVSAESDQMCLSKSPNKHNRLYMKARPFPDGLAEDIDKGDV
SSRQELKTRARYLADKYEWEVTEARKIWCFGPDGTGPNMLVDVTKGVQYLNEIKDSVVAGFQWATKEGALCEE
NMRAVRFDIHDVTLHTDAIHRGGGQIIPTARRVLYACQLTAEPRLMEPIYLVEIQCPEQVVGGIYGVLNRKRG
HVFEESQVMGTPMFVVKAYLPVNESFGFTADLRSNTGGQAFPQCVFDHWQILPGDPKDAASKPCQIVADTRKR
KGLKEGIPALDNFLDKL 
Op_me_ptro 
gattaagctatacatgtctaagtatgtgaaaatgcgaatggctcattaaatcagttacggttcttttggtcgc
tacttgcaaaactgtggtaattatagagttaatacatgcagggacaacccattggaacgtctgccctatcaac
tttcgatggtagtcgctgtgcctaccatggtgaccacgggtgaaggggaatcagggttggattctggagaggg
agcctgagaaatggctaccacattcaaggaaggcagcaggcatgcaaattacccactcccgacccgaggaggt
agtgaccaaaaataacaatacaggtgtaattggaatgagtccactttaaatc-
tttaacgaggatccattggagggcaagtctagtgccagcagcagcggtaattccagctccaatagcatatatt
aaagttgctgcagttaaaactttagttgctggatct-
tttactttgaaaaaattagagggttcaaagcaggtggatact-
cagctaagaataatggaataccatgattaagagggacgggcgggggcattcgtattgcgccgctagaggtgaa
attcttggaccggcgcagttcggaccagagtgaaagcatttgccaagaatgttttcattaatcaagaacgaaa
gtcggaggttcgaagacgatcagataccgtcgtagttccgaccataaacgatgccgactggagatgtggcgg-
cttccaagaaaccaaagtctttgggtttccgggggggtatggttgcaaagctgaaacttaaaggaattggtgg
aaggg-acaaccaggagtggagcctgcggcttaatttgactcaacatgggaaaaatcacccgg-
ccggacacggacaggattgacagattgatagctctttctctgttccatgggtggtggtgcatggc----
cttagttggtggagtgatttgtctggttaattccgataaccaaggagactct-
ggctgctaactagcttcttagagggacaagcggaaact--
gagcaataataggtctgtgatgcccttagatgtccagggctgcacgtgcgctacactgactggctcagtgttg
ggtaacctgctgaaccccattcgtgatggggatgggggattgcaattattccccatgaaggaggaatttccag
taagtgcgggtcataagcttac----
ctgaagtccctgccctgtgtacacactgcccgtcactactactgataggatgatttagtgaggccctcggaga
agacaggcgaacttgactatctagaggaagtaaaagtcataacMDDDIAALVVDNGSGMCKAGFAGDDAPRAV
FPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPV
LLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVTHTVPIYEGYALPHAIL
RLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAASSSSLEKSYELPDGQVIT
IGNERFRCPEALFQPSFLGMESCGIHETTFNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRMQKEITALAP
STMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSIVHRKCFECISIHVGQAGVQIGNACWE
LYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFHPEQLITGKEDAANNYARGHY
TIGKEIVDLVLDRIRKLADLCTGLQGFLIFHSFGGGTGSGFASLLMERLSVDYGKKSKLEFAIYPAPQVSTAV
VEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLIGQIVSSITASLRFDGALNVDLTE
FQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQMVKCDPRHGKYMACCMLYRGDVVPKD
VNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDHKFDLMYA
KRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHLQAGQCGNQIGAKFWEVISDEHGIDPTG
TYHGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRSGPFGQIFRPDNFVFGQSGAGNNWAKGHYT
EGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYPDRIMNTFSVVPSPKVSDTVV
EPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNADLRKL
AVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMMAACDPRHGRYLTVAAVFRGRMSMKEV
DEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYT
GEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMDDREDLVYQAKLAEQAERYDEMVESMKKVAELTVEERN
LLSVAYKNVIGARRASWRIISSIEQKEENEDKLKMIREYRQMVETELKLICCDILDVLDKHLIPAAESKVFYY
KMKGDYHRYLAEFATGNDRKEAAENSLVAYKAASDIAMTELPPTHPIRLGLALNFSVFYYEILNSPDRACRLA
KAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVDQIRAIMDKKANIRNMSVIAHVDHGKS
TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCITIKSTAISLFYELSEDGAGFLINLIDSPGHVDFSSEVT
AALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLMMNKMDRALLELQLEPEELYQTFQRIVENVNVII
STYPMGNIMIDPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFAAKVEDMMKKLWGDRYFDPANGKFSKSKKLPR
TFCQLILDPIFKVFDAIMNFKKEETAKLIEKLDI------



KDKEGKPLLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCELLYEGPPDDEAAMGIKSCDPKGPLMMYISK
MVPTSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPGKKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVGLV
GVDQFLVKTGTITTFEHAHNMRVMKFSVSPVVRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHII
AGAGELHLEICLKDLEEDHACIPIKKSDPVVSYRETVSEESNVLCLSKSPNKHNRLYMKARPFPDGLAEDIDK
GEVSARQELKQRARYLAEKYEWDVAEAPKIWCFGPDGTGPNILTDITKGV-----------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------- 
Op_me_trub 
gattaagccatgcaagtctaagtacgtgaaactgcgaatggctcattaaatcagttatggttcctttgatcgt
tacttggataactgtggcaattctagagctaatacatgcggcgacgtctcattcgaatgtctgccctatcaac
tttcgatggtacgttctgtgcctaccatggtgaccacgggtaacggggaatcagggttcgattccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactcccgactcggggaggt
agtgacgaaaaataacaatacaggtgtaattggaatgagtacactttaaatc-
tttaacgaggatccattggagggcaagtctggtg---------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------
MEDEIAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMGTAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISIHVGQAGTQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVIDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCLLYRGDVVPKDVNSAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVGTDSMREI
VHLQAGQCGNQIGAKFWEVISDEHGIDPTGTYHGDSDLQLDRINVYYNEASGGKYVPRAVLVDLEPGTMDSVR
SGPFGQVFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPSYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRSLTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMAATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMADRENLVY
QAKLAEQAERYDEMVESMKKVAELTMEERNLLSVAYKNVIGARRASWRIISSLEQKEEGEEKMKMIKEYRKVI
ENELKTICNDILVVLDKHLIPTAESKVFYYKMKGDYHRYLAEFATGNDRKEAAENSLMAYKAANDIAQSELTS
THPIRLGLALNFSVFYYEILNSPDRACRLAKEAFDDAIAELDTLNEESYKDSTLIMQLLRDNLTLWTSDVMVN
FTVDQIRAIMDKKANIRNMSVIAHVDHGKSTLTDSLVSKAGIIASARAGETRFTDTRKDEQERCITIKSTAIS
LFYELAEDGSGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIGERIKPVLMMNK
MDRALLELQLEPEDLYQTFQRIVESVNVIICTYPMGNVMVEPVCGTVGFGSGLHGWAFTLKQFAEMYTSKMLA
KVEDMMKKLWGDRYYDAKNGKFLKTTKLPRTFVALVLDPIFKVFDAIMNFKKEETAKMIQKLDIKLDSEDKDK
EGKPLLKAVMRRWLPAGDALLQMITIHLPSPVTAQKYRCEFLYEGPPDDDVAMGIKNCDSKAPLMIYISKMVP
TSDKGRFYAFGRVFSGSVSTGLKVRIMGPNYVPGKKDDLYTKPIQRTILMMGRYVEPIEDVPCGNIVGLVGVD



QYLVKTGTITTYEQAHNMRVMKFSVSPVVRVAVEVKNPSDLPKLVEGLKRLSKSDPMVQCIIEESGEHIVAGA
GELHLEICLKDLEEDHACVPLKKSDPVVSYRETVSAESNVMCLSKSPNKHNRLFMKARPFEDGLAEDIEKGDV
TARQELKARARHLVEKHSWEVGEARKIWCFGPDGTGPNLLVDVTKGVQYLNEIKDSVVAGFQWAVKEGVLCEE
NMRAIRFDIHDVTLHTDAIHRGGGQIIPTARRALYACELTAQPKIMEPVYLVEIQCPETALGGIYQVLNKRRG
HLFDDVNITGTPMHLVKAYLPVNESFGFTADLRSSTGGQAFPQCVFDHWQILPGNPFEADSKPGLVVAETRKR
KGLKEEIPALDNYLDKL 
Op_me_sman 
gattaagccatgcatgtctaagtacgtgaaaccgcgaatggctcattaaatcagctatggttccttagatcgc
tacatggataactgtagtaattctagagctaatacatgcggcgacggatctttcaaatgtctgccctatcaa-
-
tttgttggtaggtgatttgcctaccatgatgataacgggtaacggggaatcagggttcgattccggagaggga
gcctgagaaatggctaccacatccaaggacggcagcaggcgcgaaaattacccactcccggcacggggaggta
gtgacgaaaaatacgtatacgggcgtaattcgaatgattacaatttaaatc-
tttaacgaggaccaattggagggcaagtctggtgccagcagccgcggtaactccagctccaaaagcgtatatt
aaagttgctgcagttaaaaagctcgtagttgaatct-
tttactttgaacaaatttgagtgctcaaagcaggtgaaaatc-
ttgcatggaataatgaaatataatggttaagagggacagacgggggcatttgtatggcggtgttagaggtgaa
attctgggatcgccgccagacaaactacagcgaaagcatttgccaagaatgttttcattgatcaggagcgaaa
gtcagagtttcgaagacgatcagataccgtcgtagttctgaccataaacgatgccaactgacgatccgcgttt
ccccgggaaaccttaagtctttgggctccggggggagtatggttgcaaagctgaaacttaaaggaattgacgg
aagggcaccaccaggagtggagcctgcggtttaattsgactcaacacgggaaaactcacccggcccggacact
gtgaggattgacagattgatagctctttcttgattcggtgggtggtggtgcatggccgttcttagttggtgga
gcgatttgtctggttaattccgataacgaacgagacttt-
aactgctaaatagcttcttagagggacaagacgaaatt--
gagcaataacaggtctgtgatgcccttagatgtccggggccacacgtgcgctacaatgacggtgccagcgagg
ggcaaactgtttcatcaccgtcgtgactgggatcggggcttgcaattattccccgtgaacgaggaattcctgg
taagtgcaagtcataagcttgcgctgattacgtccctgccctttgtacacaccgcccgtcgctactaccgatt
gaatggtttagtgaggtcgttggagaagatgacctaatttgactatttagaggaagtaaaagtcgtaacADEE
VQALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVGIQAVLSLYASGRTTG
IVLDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGVHETTFNSIMKCDVDIRKDLYAN
TVLSGGTTMFPGIADRMQKEITALAPSTMKIKIVAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPGI
VHRKCF-------------
MGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGTYRQLFHPEQLITGKEDAAN
NYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEFAVYPA
PQIATAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLIGQIVSSITASLRFDGA
LNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQMVKCDPRHGKYMACCMLYR
GDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEAWARLDH
KFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHIQAGQCGNQIGAKFWEVISDE
HGIDPTGTYHGDSDLQLERINVYYNEATGGKYVPRAILVDLEPGTMDSVRAGPFGQLFRPDNFVFGQSGAGNN
WAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEYPDRIMNTFSVVPSP
KVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNHLVSATMSGVTTCLRFPGQL
NADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRSLTVPELTQQMFDAKNMMAACDPRHGRYLTVAAIFRG
RMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSVTFIGNSTAIQELFKRVSEQFTAMFRRK
AFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEE----------------------
MVDAMKEVVELTVEERNLLSVAYKNVIGSRRSSWRVFSAVEQTEGNAEKQACAKKFREVLESELDRVSKDILE
LIDKYLIKSADSKVFYLKMKGDYFRYMAEFSVDPQRKKAAEESNKAYQEASEIAATQLFPTHPIRLGLALNYS
VYFYEIMNDPDEACRLAQAAFDDAIAKLDQLSEESYKDSTLIMQLLRDNLTLWTSDPLVKFTVDELRRMMDYK
RNIRNMSVIAHVDHGKSTLTDSLVCKAGIIADSRAGDARFTDTRKDEQERCITIKSTAISLYYEMSDEEKGFL
INLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQALTERIKPVLFMNKMDMAVTTLNCDME
ELYQKFQRVIENVNVIISEFPMGDLTLDVAKGTVGFGSGLQSWAFTLMTFARLYSSKFGIEPSVLVKRFWGDN
FYNAKTKKWTKESDGVRGFNQFILSPIYKVFDTIMRKSKDEQIELLTKMGVTLNEAELSLPDKQRLKTALHKW
LPAGDSLLQMICIHLPSPVTSQQYRVEMLYEGPMEDEAAIAMKNCDQNGPVMMYISKMVPTSDKGRFYAFGRV



FSGTIGTGQKVRITGPNYVPGKKEDLYEKTIQRTVLMMGRSTEAIEDVPCGNICGLVGVDQFIVKTGTITTFA
GAHNLKQMKFSVSPVVRVAVDCVNPADLPKLLEGLNRLAKSDPMVQVGY------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---- 
Op_ch_Salp ---------------------------
gaaactgcgaatggctcattaaatcagttatagtttatttgatagctagacggatagccgtggtaattctaga
gctaatacgtgcgatggtgtctcattcgaatttctgccctatcaactttcgatggtaaggtattggcttacca
tggtgacaacgggtgacggggacatttggttcgattccggagagggagcctgagagacggctaccacttccaa
ggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggtagtgacaataaataccaatgcacgtgc
aattggaatgagaacaatgtaaagaccttatcaaggaacaattggagggcaagtctggtgccagcagccgcgg
taattccagctccaaaagcgtatactaaagttgttgcagttaaaaagctcgtagttggatttctttactttga
aaaaattagagtgttcaaagcaggtgaatagattagcatggaacaacggaagataatgattaatagggacggt
tgggggcactggtatttcgttgtcagaggtgaaattcttggatttacgaaagaccgccgactgcgaaagcatt
tgccaaggacgctttcattgatcaagaacgaaagttaggggatcgaagacgattagataccgtcgtagtctta
accataaacgatgccggccagggctcggtgggcctttagggaacccaaagcgtttgggttccggggggagtat
gatcgcaagattgaaacttaaaggaattgacggaagggcaccaccaggagtggagcctgcggcttaatttgac
tcaacacggggaaactcaccaggtccagacatgggaaggattgacagattgacagctctttcttgattccaag
ggaggtggtgcatggccgtcc--
agcttttgttgtgaaatctctgtttgattacggtaaacggcgagaccttgacttgctgattggccactcagag
ggacactaggaagtttgaggcgataacaggtctgtgatgcccttagatgttctgggctgcacgcgcgctacac
tgacgggggcagcgagggggactcttgtgaaaacccgtcgtgctggggatagatgcttgcaattattcatctt
gaacgaggaattcctagtaagcgcaattcaacagatcgcgttgattacgtccctgccctttgcacacaccgcc
cgtca--------------------------------------------------------------------
-------------
GDEDVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIKEKLSYV
ALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEATGIHEHTYNSIMKCDVDIRKD
LYANTVLSGGTTMFPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKAEYDES
GPSIVHRKCFEVLSVHIGQAGCQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEV
RTGTYRQLFHPEQLISGKEDAANNYARGHYTVGKELVDIVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFAS
LLMERLSVDYGKKSKLEFAVYPAPQVSTAVVEPYNSILTCHTTLEHSDCAFLMDNEAIYDICRRNLDIERPTY
TNLNRLIAQVVSSVTASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYHEQLSVAEITNSCFE
PANQMVKCDPRHGKYMACCVLYRGDVVPKDVNASIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRSVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFAEAREDLAALEKDYEEVGVDSMREI
VHIQAGQCGNQIGAKFWEVISDEHGIDPTGTATGDSDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVR
SGPYGQLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDAVLDVVRKEAEGCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMCTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSACMSGITTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNITTAVCDIPPRGLKMSATFIG
NSTSIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATAEEEMSPVKEQRF
MARMAEQAGRFTDMVDVVRDIVEISSTDRHLFAAAYRHLVVPRRASWRILASSQPALQSQE------
EYLRSVEKELVDLCWDVVDVIN-
KIMPRTEAKLFFYKMKGDYFRYLAEDGHTGVMPDTVKAAKSAYENAYTLAHECWGPADPNYLGLVLNYAVFEK
EILGNTGLACRMTEEAFESALEALDGL-
RNAHRDVSAIMQLLRDNLIMWRKARMVHFTVSQIREIMDKRHNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAG
AKAGETRFTDTRADEQERCITIKSTAISLYYELDEQGNAFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDC
VSGVCVQTETVLRQAIAERIKPILFMNKMDRALLELQLEKEDLYQTFQRIVESVNVIIATYPMGPIQVDVAKG
TVGFGSGLHGWAFTLKQFAEMYSAKFGIDIEKMMSRLWGNQFFNAKTKKWRKS--
FQRGFNMFVLDPIYKLFDAVMNFKKDMTAKLIEKLDIKLQGDEKSLEGKPLMKVMMRRWLPAGEALLQMIAIH
LPSPVTAQAYRMEMLYEGPHDDEAALGIKNCDPEAPLMMYISKMVPTSDKGRFYAFGRVYSGKVATGLKCRIM



GPNYVPGKKDDLFIKNIQRTILMMGRYIEPIEDVPAGNIVGLVGVDQFLVKTGTITTSDAAHNMKVMKFSVSP
VVRVAVEAKNPSDLPKLVEGLKRLAKSDPMVQCIIEESGEHIVAGAGELHLEICLKDLEEDHAQIPIKKSEPV
VSYRETVSEMSNIMCLSKSPNKHNRLFMKAEPLAEGLAEAIEDEKVTSRQDPKERARYLADNFEWDLTDARKI
WCFGPEGTGPNVVVDVSKGVQYLNEIKDSVVAGFQWATKEGVLADENMRGIRFNIYDVTLHTDAIHRGGGQII
PTARRCMYACCLTASPRLMEPVFLVEIQCPENAIGGIYGVLTRRRGHVFEENRVAGTPMYNVKAYLPVMESFG
FDSALRAGTGGQAFPQCVFDHWQVLTADPLDPSSIAGQIVNKSRTRKGLSPEPFPLDKYYDKL 
Am_Fl_Mspa -----
gcgcatgcwwgtctaagtatgtaaaactgcggatggctcattaaatcagttatwgtttatttgacaattactt
ggataactgtagtaaatctagagctaatacatgcggcgatggtacattcaaatttctgccctatcaactt--
gatggtacggtagaggcctaccatggtttttacgggtgacggagaattagggttcggttccggagagggagcc
tgagagatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatcctgatacagggaggtagtg
acaagaaataacaatwcaggtgtaattggaatgagttcaatttaaaccccttaatgagtaacaattggagggc
aagtctggtgccagcagccgcggtaattccagctccaatagcatatattaaatttgttgcagttaaaaagctc
gtagttggatttttttactttgaataaattagagtgtttaaagcaggtgaatacattagcatgggataataga
atataatgattaatagggatagttggggacattggtatttaattgtcagaggtgaaattcttggatttatgaa
agactaacttctgcgaaagcatttgtcaaggatgttttcattaatcaagaacgaaagttaggggcgcgaagac
gatcagataccgtcgtagtcttaaccataaactatgccgaccaaggattgggtgactttgcgagaaatcaaag
tctttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcacaaccaggag
tggagcctgcggcttaatttgactcaacacggggaaacttaccaggtccagacataggaaggattgacagatt
gagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctggttaa
ttccgttaacgaacgagaccttaacttactaaataacttcttagagggactattggaagtttgaggcaataac
aggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactgacgaattcaacgaggggtaatcttg
tgaaaattcgtcgtgctggggatagattattgcaattattaatcttcaacgaggaattcctagtaagcgtgag
tcatcaactcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccaattgaatggtccg
gtgaaatgttcggagaatttcattaaaccttatcatttagaggaaggagaagtcgtaacFEDDVQALVVDNGS
GMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWH
HTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVS
HTVPIYEGYALPHAILRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEAEMQLAASS
SSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEAAGIHETTYNSIMKCDLDIRKDLYGNIVLSGGTTMF
PGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGP------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
--- 
Am_tu_Hver 
gattaagccatgcatgtctaagtatgcgaaactgcgaatggctcattaaatcagttatagtctacttgatcgt
tacatggataaccgtagtaaatctagagctaatacatgcgacgacgatgcatacgagtttctgccctatcaac
tttagatggtagagtatcggtctaccatggtcgtaacgggtgacgggggattagggttcgattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaagaaataccattgtaattacgattggaatgagtacaatttaaatcccttaacgagtaacgattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttctttactttgaggaaattagagtgttcaaagcaggcgaatacgttagcatgggataa
tggaatataatgattgatagggacagttgggggcattagtatttagttgtcagaggtgaaattctaggattta
ctaaagactgaccaatgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagtagggggatcga
agacgatcagataccgtcgtagtctctaccgtaaactatgccgaccagggatccggagaccttgtgagaaatc
aaagtgtttgggttttggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggaacctgcggcttaatttgactcaacacggggaaacttacgaggtcaggacactgtgaggattgaca
gattgaaagctctttcttgattcagtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaataacttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctcggccgcacgcgcgttacactgacggagtcaacgaggggtaac
ctcctgaaactccgtcgtgatggggatagatcattgcaattattgatcttgaacgaggaattcctagtaagcg
cgagtcatcaactcgcgctgattacgtccctgccctttgtacacaccgcccstcgctcctaccgattgaacgg
tccggcgagaactccggagaagctgttcgaaccttaccgtttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
--
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDG
VTHTVPIYEGYALPHVIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMQTAA
TSSQLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESSGIHETTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
--------------RGHYTVGKEYVDVTLERIRKVAERCDGLQGFFMMHSVGGGTGSGFASLLLERLSIDF-
KKSKLDFCVYPSPQVSTSVVEPYNSVLSTHALLEHTDCAFMLDNEAIYEICKRSLDIPSPSYANLNRLIAQVM
SSLTASLRFQGSLNIDINEFQTNLVPYPRIHFLLCSMAPIISAEKAYMESMSVPEITSAVFNPQNMFCKCDPR
SGKYMACCLMYRGDVVSRDVSSAINSIKSKNTVQFVDWSPTGFKCGINSQAPVVVPGGDLAKVSRSVCMLSNT
TALGSVFARIDAKFDLMYAKRAFVH------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----
EAMKKVAELTVEERNLLSVAYKNVVGARRASWRIISSIESKEESATHVTRIRSYRVKVEDELSGICQDVLNVL
DKHLIPAAEAKVFYYKMKGDYYRYLAEFKAGDLRKDAADKSLGAYQSASDIATKELAST--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-- 
Am_Fl_Npem 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttataatttatttgatggc
tacttggataaccgtggtaaatctagagctaatacatgcggcgatagttcattcaaatatctgccctatcaac
tttcgatggtagtatagaggactaccatggtggtaacgggtaacggagaatcagggtttgattccggagaagg
agcctgagaaacggctactacttccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaaaaaataacaataccggggtaattggaatgagtacaatctaaaacctttaacgagtatcaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcatatattaaagttgttgcagttaaaaa
gctcgtagttggatttttttactttgagtaaattagagtgttcaaggcaagtgaatacattagcatgggatag
tggaacataatgattaaaagggacagttgggggcattcgtatttcattgtcagaggtgaaattcttggattta
tgaaagacgaacttctgcgaaagcatttgtcaaagatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgaccagggattggaagaccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaactcaccaggtccagacacagttaggattgaca
gattgagagctctttcttgattctgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgataacgaacgagacctcagcctgctaattaacttcttagagggacactgggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggctgcacgcgcgctacactgatacgatcaacgaggggtaaa
cttttgaaatcgtatcgtgctggggatcgataattgtaattatttatcgtgaacgaggaattcctagtaagcg
caagtcaacagcttgcgctgattacgtccctgccctttgtacacaccgcccgtcgctactaccgat-
gtttggtccggtgaaatcttaggagaatttgagtgaaccttgccaagtagaggaagtaaaagtcgtaac----
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------EIHKDG-
LATFFNETGNGKYVPRSIFVDLEPSVVDEVRTGEYRKLFHPSQMITGKEDAANNYARGHYTVGKELLDQTLDK
IHKLTDQCNSLQGFLVFHSVGGGTGSGFGSLLLERLSVDYGKKSKLDFCVYPSPDLSTCVVEPYNGVLATHAL
LEHTDVAFMLDNEAIYDICRNSLGVQRPTYNNLNRLVAQVISSLTASLRFEGALNVDINEFQVNLVPYPRIHF
LLASYAPIHSPENTFHEAHSVSELTTALFEQQNMLVKCEPRKGKYMATCLMYRGDVIPKEVTAAISTIKTKRT
IQFVDWRPTGFKCGINNQPPVAVPGGDLAKVPRGACMIANTTAVADVFHRMDSKFDLMYAKRAFVH-------
------------------------------------------------TLCSEHSIDPKG--
DYIKAEELERIGVYFTEADAGRYVPRSVLVDLEPGVIDTIQATPYGNLFRPDNFVFGASGAGNNWAKGHYTEG
AEMVEEVLEVVRKEAENCDCLQGFQLTHSLGGGTSSGLGTLLISKIREQYPDRMMCTFSVVPSPKVSDTVVEP
YNATLSLHQLVENADEVFCIDNEALYEICHKTLKMQSPTYKELNGLVSQVMSGITCSLRFPGQLNADLRKLAV
NLIPFPRLHFFLIGFAPLFAKNAQQYKQFSVQELTAQVFDAKNMMAATNPRAGRYLTAAITFRGRVPTKEVDD
QLFKLQQKSSDMFVDWIPNNIKSSVCNIAPPGLPMSATFVGNSTSIQELFRRVSDQFSVMFRRKAFLHWYTSE
G------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------- 



Am_Fl_Nper 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttataatttatttgatggc
tacttggataaccgtggtaaatctagagctaatacatgcggcgatagttcattcaaatatctgccctatcaac
tttcgatggtagtatagaggactaccatggtgttaacgggtaacggagaatcagggtttgattccggagaagg
agcctgagaaacggctactacttccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaaaaaataacaataccggggtaattggaatgagtacaatctaactcctttaacgagtatcaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcatatattaaagttgttgcagttaaaaa
gctcgtagttggatttttttactttgagtaaattagagtgttcaaggcaagtgaatacattagcatgggataa
tggaacataatgattaaaagggacagttgggggcattcgtatttcattgtcagaggtgaaattcttggattta
tgaaagacgaacttctgcgaaagcatttgccaaagatgttttcattaatcaagaacgaaagttaggggatcga
agacgatcagataccgttgtagtcttaaccataaactatgccgaccagggattggaagaccttacgagaaatc
aaagtctttgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaacttaccaggtccagacacagttaggattgaca
gattgagagttctttcttgattctgtgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgataacgaacgagacctcagcttattaattaacttcttagagggacactgggaagtctgaggcaa
taacaggtctgtgatgcccttagatgttctgggctgcacgcgcgctacactgatacgaacaacgaggggtaaa
cttatgaaatcgtatcgtgctggggatcgataattgcaattatttatcgtgaacgaggaattcctagtaagcg
caagtcaacagcttgcgctgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgat-
gtttggtccggtgaaatcttaggagaatttgagtaaaccttgccaa---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------
VLSLYASGRTTGIVMDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRD
IKEKLSYVALDFEQEMQTAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEAAGIHETSYNSIMK
CDVDIRKDLYGNVVLSGGTSMFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASL--------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------- 
Op_me_bmaa 
gattaagccatgcatgtctaagttcgtgaaaccgcgaacggctcattataacagctataatgtacttgatgtt
aacgtggataactgtggcaattctagagctaatacatgcggcgacgtatctatcaagtgtctgccttatcaac



tttcgatggtagtttatgtgcctaccatggttgtaacgggtaacggagaataagggttcgactccggagaggg
agcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaattacccactctcagaatgaggaggt
agtgacgaaaaataacgagaccgtggttatcggaatgggtacaatttaaact-
gttaacgaggatctatgagagggcaagtctggtgccagcagccgcggtaattccagctctcaaagtgtatatc
gtcattgctgcggttaaaaagctcgtagttggatctatttaccttgaaaaaattagagtgctcaatgcgggtg
aatat-
cgtgcatggaataatgaaatataatggttaagagggacggacgggggcattcgtatcgctgcgtgagaggtga
aattcttggaccgtagcgagacgtacgactgcgaaagcatttgccaagaatgtcttcattaatcaagaacgaa
agtcagaggttcgaaggcgatcagataccgccctagttctgaccgtaaacgataccaactagcgttccgtcgg
acttcccggaaacgaaagtttttcggttccgggggaagtatggttgcaaagctgaaacttaaagaaattgacg
gaagggcaccaccaggagtggagcctgcggcttaatttgactcaacacgggaaaactcacctggcccggacac
cgtgaggattgacagattgagagctctttcatgattcggtggttggtggtgcatggccgttcttagttggtgg
agtgatttgtctggtttattccgataacgagcgagactct-
agctactaaatagcttcttagagggacaagatgaagtt--
gagcaataacaggtctgtgatgcccttagatgtccagggctgcacgcgcgctacactggaggaatcagcgtgt
ggtaaccccttgaaaatcctccgtgatcgggatcgggaattgcaattatttcccttgaacgaggaattcctag
taagtgtgagtcatcagctcacgttgattacgtccctgccctttgtacacaccgcccgtcgctgcccgggact
gagccgtttcgagaaaagcggagagaaactgctttaatcgcagtggcttgaccgggcaaaagtcgtaacCDDD
VAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDTGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESTGIHETTYNSIMKCDVDIRKDLYAN
TVLSGGTSMFPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFEVISVHVGQAGVQIGNACWELFCLEHGIQPDGDFSTFFSETGTGRHVPRAIMVDLEPTVVDEIRTGT
YKQLFHPEQMVTGKEDAANNYARGHYTIGKEVIDLVLDRIRRLAENCTGLQGFLIFHSFGGGTGSGFTSLLME
RLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDVERPSYTNLN
RLISQVVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHESLSVADITNACFEPANQ
MVKCDPRHGKYMAVCLLYRGDVVPKDVNASIASIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVPRA
VCMLANTTAIAEAWARLDNKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGIDSMREIVHVQ
AGQCGNQIGAKFWEVISDEHGVQPDGTYKGDSDLQIERINVYYNEANGGKYVPRAVLVDLEPGTMDSIRGGEF
GQLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDNVLDVIRKEAEGCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMSSFSVVPSPKVSDVVLEPYNATLSVHQLVENTDETFCIDNEALYDICFRTLKLANPTYGDLNH
LVSVTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLSARDAAAYRALNVAELTQQMFDAKNMM
AACDPRHGRYLTVAAMFRGRMSMREVDEQMMQVQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNTTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATADEEAENKDELVQRAKL
AEQAERYDDMAQSMKRVTELTNEERNLLSVAYKNVVGARRSSWRVISSIEQKT--E-
KQQMVKEYREKVEKELRDICQDVLNLLDKYLIPKAESKVFYLKMKGDYYRYLAEIASGDDREMVVARSEQSYR
EAFDIANDTMHPTHPIRLGLALNFSVFYHEILNSPDRACQLAKQAFDDAIAELDTLNEDSYKDSTLIMQLLRD
NLTLWTSDAQVNFTIEEIRGIMDHKKNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQ
ERCITIKSTAISLFFELEAKLPGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAI
AERIKPVLFMNKMDRALLELQLGAEELYQTFQRIVENINVIIATYPMGPIMVDPAVGNVGFGSGLHGWAFTLK
QFAEFYAEKFGVQVEKLMRNLWGDRFFNMKTKKWTST---
KRGFVQFVLDPIFKVFDAVMNVKKEETAKLIEKLDIKLSNDERNLEGKPLMKVMMRKWLPAGDTMLQMICMHL
PSPVTAQKYRMEMLYEGPHDDEAAIAIRNCDPNGPLMMYVSKMVPTSDKGRFYAFGRVFSGKVATGMKARIQG
PNFVPGKKEDLYEKTIQRTILMMGRYVEPIEDIPSGNIAGLVGVDQYLVKGGTITTYKDAHNLRVMKFSVSPV
VRVAVEPKNAGDLPKLVEGLKRLAKSDPMVQCIFEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKSDPVV
SYRETVTEESDQLCLSKSPNKHNRLFARALPMPDGLADDIDKGEINARDEMKSRAKILAEKYDYDVTEARKIW
CFGPDGTGANILVDVTKGVQYLNEIKDSVVAGFQWATKEGVLCDENMRGVRINIHDVTLHADAIHRGGGQIIP
TARRVFYASVLTAQPRLLEPVYLVEIQCPENAVGGIYGVLNRRRGHVFEESQVAGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVLQGNPLEPNTKPAQIVAEIRKRKGLKEQIPGLDNFLDKM 
Op_me_cbri 
gattaagccatgcatgctttgattcatgaaattgcgtacggctcattagagcagatatcaccttgttcggaat
aatatggataactgcggaaatactggagctaatacatgcgaaaa----------
gggtgtctgccctttcaac--



tagatggtagtttattggactaccatggttgttacgggtaacggagaataagggttcgactccggagagggag
ccttagaaacggctaccacgtccaaggaaggcagcaggcgcgaaacttatccactgttgag--
tatgagatagtgactaaaaatataaagactcaagttatttcaatgagttgaatacaaata-
ttcttcgagtagcaaggagagggcaagtctggtgccagcagccgcggtaattccagctctcctagtgtatctc
gttattgctgcggttaaaaagctcgtagttggatctatttaccttgaataaatcagagtgctcaaaacaagtg
aatac-
tcatcatggaataatgaaacataatggttaagagggacaaacgggggcattcgtatcattacgcgagaggtga
aattcgtggaccgtagtgagacgcccaacagcgaaagcatttgccaagaatgtcttcattaatcaagaacgaa
agtcagaggttcgaaggcgattagataccgccctagttctgaccgtaaacgatgccatctcgcgattcg--
gaactatccggaaacgaaagtctttcggttccgggggtagtatggttgcaaagctgaaacttaaagaaattga
cggaagggcaccacaaggcgtggagcttgcggcttaatttgactcaacacgggaaaactcacccggtccggac
accattaggactgacagattgaaagctctttctcgatttggtggttggtggtgcatggccgttcttagttggt
ggagtgatttgtctggtttattccgataacgagcgagactct-
agctgctaaatagcttcttagagggataagacgagatt--
gagcgataacaggtctgtgatgcccttagatgtccggggctgcacgcgtgctacactggtggactcagcgggc
ggtaaaccgttgaaattcttccatgtccgggatagggtattgtaattattgcccttaaacgaggaatgcctag
taagtgtgagtcatcagctcacgttgattacgtccctgccctttgtacacaccgcccgtcgctatccgggact
gaactgattcgagaagagtggggagaaaccatttttatcgcattggtttgaccgggtaaaagtcgtaacCDDD
VAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITVGNERFRCPEALFQPSFLGMESAGIHETSYNSIMKCDIDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFEVISIHIGQAGVQIGNACWELYCLEHGIQPDGDFSTFFSETGSGRHVPRAIMVDLEPTVIDEIRTGT
YRSLFHPEQLITGKEDAANNYARGHYTIGKEIIDLTLDRIRRLADNCTGLQGFLVFHSFGGGTGSGFTSLLME
RLSVDYGKKAKLEFSVYPAPQVSTAVVEPYNSILTTHTTLEHSDCSFMVDNEAIYDICRRNLDIERPSYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATFSPVISAEKAYHEQLSVAEITNMCFEPHNQ
MVKCDPRHGKYMAVCLLFRGDVVPKDVNAAIATIKTKRSIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVPRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHIQ
AGQCGNQIGSKFWEVISDEHGIDPTGQYVGDSDLQLERINVYYNEAGSNKYVPRAVLVDLEPGTMDSVRSGPF
GQLFRPDNYVFGQSGAGNNWAKGHYTEGAELVDNVLDVVRKEAESTDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETFCIDNEALYDICFRTLKLTTPTYGDLNH
LVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRSNQQYRAITVPELTQQCFDAKNMM
AACDPRHGRYLTAAAIFRGRMSMKEVDEQMLNIQNKNSSYFVDWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEAAADEDSDGKEELVNRAKL
AEQAERYDDMAASMKKVTELSNEERNLLSVAYKNVVGARRSSWRVISSIEQKT--
EKKQQMAKEYREKVEKELRDICQDVLNLLDKFLIPKAESKVFYLKMKGDYYRYLAEVASGDDRNSVVEKSQQS
YQEAFDIAKEKMQPTHPIRLGLALNFSVFFYEILNAPDKACQLAKQAFDDAIAELDTLNEDSYKDSTLIMQLL
RDNLTLWTSDAMVNFTVDEIRALMDRKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKD
EQERCITIKSTAISLFFELDKKYNGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQ
AIAERIKPVLFMNKMDRALLELQLGAEELFQTFQRIVENINVIIATYPMGPIMVDPSVGNVGFGSGLHGWAFT
LKQFSEMYADKFGVQVDKLMKNLWGDRFFDLKTKKWSNT---
KRGFNQFVLDPIFMVFDAIMNLKKDKTAALVEKLGIKLANDEKDLEGKPLMKAFMRRWLPAGDTMLQMITFHL
PSPVTAQKYRMEMLYEGPHDDEAAVAIKTCDPNGPLMMYVSKMVPTSDKGRFYAFGRVFSGKVATGMKARIQG
PNYVPGKKEDLYEKTIQRTILMMGRYIEPIEDIPSGNIAGLVGVDQYLVKGGTITTYKDAHNMRVMKFSVSPV
VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIFEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVQAESNQICLSKSPNKHNRLHCTAQPMPDGLADDIEGGTVNARDEFKARAKILAEKYEYDVTEARKIW
CFGPDGTGPNLLFDVTKGVQYLNEIKDSVVAGFQWATREGVLSDENMRGVRFNIHDVTLHADAIHRGGGQIIP
TARRVFYASILTAEPRILEPVYLVEIQCPEAAVGGIYGVLNRRRGHVFEESQVTGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVLPGDPLEAGTKSSWT--PERERDSRRVSQPSLLNFLL-- 
Op_me_cele 
gattaagccatgcatgctttgattcatgaaattgcgtacggctcattagagcagatatcaccttatccgggat
catatggataactgcggaaatactggagctaatacatgcggaaa----------
gggtgtctgccctttcaac--



tagatggtagtttattggactaccatggttgttacgggtaacggagaataagggttcgactccggagagggag
ccttagaaacggctaccacgtccaaggaaggcagcaggcgcgaaacttatccactgttgag--
tatgagatagtgactaaaaatataaagactcaagttatttcaatgagttgaatacaaata-
ttcttcgagtagcaaggagagggcaagtctggtgccagcagccgcggtaattccagctctcctagtgtatctc
gttattgctgcggttaaaaagctcgtagttggatctatttaccttgaataaatcagagtgctcaatacaagtg
aatac-
tcatcatggaataatgaaacataatggttaagagggacaaacgggggcattcgtatcattacgcgagaggtga
aattcgtggaccgtagtgagacgcccaacagcgaaagcatttgccaagaatgtcttcattaatcaagaacgaa
agtcagaggttcgaaggcgattagataccgccctagttctgaccgtaaacgatgccatctcgcgattcg--
gaactatccggaaacgaaagtctttcggttccgggggtagtatggttgcaaagctgaaacttaaagaaattga
cggaagggcaccacaaggcgtggagcttgcggcttaatttgactcaacacgggaaaactcacccggtccggac
accattaggactgacagattgaaagctctttctcgatttggtggttggtggtgcatggccgttcttagttggt
ggagtgatttgtctggtttattccgataacgagcgagactct-
agctgctaaatagcttcttagagggataagacgagatt--
gagcgataacaggtctgtgatgcccttagatgtccggggctgcacgcgtgctacactggtggagtcagcgggc
ggtaaaccgttgaaattcttccatgtccgggatagggtattgtaattattgcccttaaacgaggaatgcctag
taagtgtgagtcatcagctcacgttgattacgtccctgccctttgtacacaccgcccgtcgctatccgggact
gaactgattcgagaagagtggggagaaaccatttttatcgcattggtttgaccgggtaaaagtcgtaacCDDD
VAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITVGNERFRCPEALFQPSFLGMESAGIHETSYNSIMKCDIDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFEVISIHIGQAGVQIGNACWELYCLEHGIQPDGDFSTFFSETGSGRHVPRAVMVDLEPTVIDEIRTGT
YRSLFHPEQLITGKEDAANNYARGHYTIGKEIIDLTLDRIRRLADNCTGLQGFLVFHSFGGGTGSGFTSLLME
RLSVDYGKKAKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCSFMVDNEAIYDICRRNLDIERPSYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATFSPVISAEKAYHEQLSVAEITNMCFEPHNQ
MVKCDPRHGKYMAVCLLFRGDVVPKDVNAAIATIKTKRSIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVPRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGVDSMREIVHIQ
AGQCGNQIGAKFWEVISDEHGIDPTGAYNGDSDLQLERINVYYNEASGGKYVPRACLVDLEPGTMDSVRAGPF
GQLFRPDNFVFGQSGAGNNWAKGHYTEGAELVDNVLDVVRKEAESCDCLQGFQMTHSLGGGTGSGMGTLLISK
IREEYPDRIMMTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETFCIDNEALYDICFRTLKLTTPTYGDLNH
LVSMTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRSLTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAMFRGRMSMKEVDEQMLNVQNKNSSYFVEWIPNNVKTAVCDIPPRGVKMAATFVGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADDESDGKEELVNRAKL
AEQAERYDDMAASMKKVTELSNEERNLLSVAYKNVVGARRSSWRVISSIEQKT--
EKKQQMAKEYREKVEKELRDICQDVLNLLDKFLIPKAESKVFYLKMKGDYYRYLAEVASGDDRNSVVEKSQQS
YQEAFDIAKDKMQPTHPIRLGLALNFSVFFYEILNAPDKACQLAKQAFDDAIAELDTLNEDSYKDSTLIMQLL
RDNLTLWTSDAMVNFTVDEIRALMDRKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGSKAGETRFTDTRKD
EQERCITIKSTAISLFFELEKKYNGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQ
AIAERIKPVLFMNKMDRALLELQLGAEELFQTFQRIVENINVIIATYPMGPIMVDPSIGNVGFGSGLHGWAFT
LKQFAEMYAGKFGVQVDKLMKNLWGDRFFDLKTKKWSST---
KRGFCQFVLDPIFMVFDAVMNIKKDKTAALVEKLGIKLANDEKDLEGKPLMKVFMRKWLPAGDTMLQMIAFHL
PSPVTAQKYRMEMLYEGPHDDEAAVAIKTCDPNGPLMMYISKMVPTSDKGRFYAFGRVFSGKVATGMKARIQG
PNYVPGKKEDLYEKTIQRTILMMGRFIEPIEDIPSGNIAGLVGVDQYLVKGGTITTYKDAHNMRVMKFSVSPV
VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCIFEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVQSESNQICLSKSPNKHNRLHCTAQPMPDGLADDIEGGTVNARDEFKARAKILAEKYEYDVTEARKIW
CFGPDGTGPNLLMDVTKGVQYLNEIKDSVVAGFQWATREGVLSDENMRGVRFNVHDVTLHADAIHRGGGQIIP
TARRVFYASVLTAEPRLLEPVYLVEIQCPEAAVGGIYGVLNRRRGHVFEESQVTGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVLPGDPLEAGTKPNQIVLDTRKRKGLKEGVPALDNYLDKM 
Am_Fl_Dalg 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagttataatctatttgattgt
tacacggataactgtggtaattctagagctaatacgtgcggcgatgattcattcgaatttctgccctatcaac
ttt-



gatggtaggatagaggcctaccatggtttcgacgggtaacggagaattagggtttgattccggagaaggagcc
tgagaaacggctactacttccaaggaaggcagcaggcgcgcaaattacccactcctgacacagggaggtagtg
acaataaataacgatgtaggtacaattggaatgagtacaatctaaacctcttaacgagtaaccattagaggac
aagtctggtgccagcagccgcggtaattccagctctaatagcgtatattaaagttgttgcggttaaaaagctc
gtagttgaatttatttactttgagtaaattagagtgttcaaagcagatgaatattttagcatgggataataga
acataatgattaatagggataattgggggcattagtatttaattgtcagaggtgaaattcttggatttgttaa
agactaaccactgcgaaagcatttgccaaggatgttttcattaatcaagaacgaaagttaggggatcgaagac
gatcagataccgtcgtagtcttaaccataaat-
gtgccgaccaagaattggtagactttgtgagaaatcaaagtatttgggttccggggggagtatggtcgcaagg
ctgaaacttaaaggaattgacggaagggcaccaccaggagtggagcctgcggcttaatttgactcaacacggg
gaaactcaccaggtccagatatagtaaggattgacagattgagagctctttcttgattctatacgtggtggtg
catggccgttcttagttggtggagtgatttgtctggtttattccgataacgaacgagacctcagcctattaaa
tagcttcttaaagggactattggaagattgaggcaataacaggtctgtgatgcccttagatgtcttgggccgc
acgcgcgctacactgagagtttcaatgaggggaaatctttcgaaaacctctcgtgatggggatagattattgt
aaatattgatcttgaacgaggaattcctagtaagcgtaagtcatcagcttgcgttgattacgtccctgccctt
tgtacacaccgcccgtcgctcctaccgattgaatgattcggtgaaaagttcggcaaagttccttgaaccacat
catttagaggaaggagaagtcgtaacFEDEVQALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGM
GQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMT
QIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKIL
TERGYSFTTTAEREIVRDIKEKLSYVALDFEQEMLTAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSF
LGMESAGIHETTYNSIMKCDVDIRKDLYGNVVLSGGTTMFPGIADRMQKELTSLAPSTMKIKIIAPPERKYSV
WIGGSILASLSTFQQMWISKEEYDESGP---------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------- 
Am_Ph_Psol 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcaataaatcagttatagtttatttgataac
tacatggataactgtggtaattctagagctaatacatgcggcgatgattcattcaaatttctgccctatcaag
ttttgacgttagggtagtggcctaacgtgcttgtaacgggtgacggaaaattagggttcggttccggagaggg
cgcctgagagatggcgaccacttccaaggaaggcagcaggcgcgcaaattacccaatctcaagagaacgaagt
agtgaagatacataacaatagtggactaattggaatgaatacaatttaaatcccttaacgaggaacaattgga



gggcaagtctggtgccagcagccgcggtaattccagctccaataacgtatattaaaattgttgcagttaaaaa
gctcgtagtcggatgtctttactttgaaaaaattagagtgtttaaagcagatgaatacattagcatgggataa
tggaatagaatgatcaatggggagcgtcgggggtattcatatttaattgtcagaggtgaaattcttggattta
tgaaagatgaacatctgcgaaagcttttgcctagcagctgcctatcgatcaagaacgaaagttaggggatcga
agacgatcagataccgtcgtagtcttaaccataaactatgccgaccagggattgggagaccttgagagaaatc
aaagtctttgggttccggggggagtatggtcgcaagtctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacgggaaaacttaccaggtccagacatagtgaggattgaca
gattgagagctctttcttgattctatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctgg
ttaattccgataacgaacgagacctcagcctgctaactaacttcttagagggactattggaagtttgaggcaa
taacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacactggccggttcaacgagggggaat
cttttgaaacccggccgtgatggggatagatcattgtaattattgatcttcaacgaggaattcctagtaagcg
cgagtcatcagctcgcgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaacgg
tccggtgaaattctcggagaagatgattaaaccttatcgtttagagtcaggagatgtaagaac----------
-------------------------------------------------------------------------
---------------------------------
EKMHQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYM
MKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEQEMQTAASSSALEKSYELPDGQVITIGNERFRCPEALF
QPSFLGMEAAGIHETTYNSIMKCGVDIRKDLYGNVVLSGGTTMFAGIADRMQKELTALTPSTMKIKIVAPPER
KYSVWIGGSILASLSTFQQMWISKEEYDESGPSIVHRKCF---------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------- 
Am_Tu_Rspa ------------------------
tgtgaaactgcgaacggctcattatatcagttataatttacttgatcgctacatggataaccgtaggaattct
agagctaatacatgaggcgatgattccaacaaatttctgccctatcaactttcgatgctaggatagaggccta
gcatggtcgtaacgggtaacggggaattagggttctattccggagaggtagccttacaaatggctaccacttc
caaggaaggcagcaggcgcgcaaattactcaatctcaattcgaggaagtagtgacaagaaataccgatgcagg
tgtgtttggaatgagtgtaacgtaaaaaccttatctaggaacgattggagggcaagtctggtgccagcagccg
cggtaattccagctccaatagtgtatactaaagttgttgcagttaaaaagctcgtagttggatttctttactt
tgaaaaaattagagtgttcaaagcaggtgaatatattagcatgggataatgaaatataatgattaatagggat
agttggggtcattagtatttaattgtcagaggtgaaattctaagattaattaaagactaactactgcgaaagc



atttgacaaggatgttttcattaatcaagaacgaaagttgggggatcgaagatgatcagataccgtcgtagtc
tcaaccataaactatgtcgaccaaggattcgggg-
cttatagagaaatcaaagtatttggattccggggggagtatggtcgcaaggctgaaacttaaaggaattgacg
gaaggacaccaccaggaat-
gaacatgcggtttaatttgactcaacacgggaaaacttaccaggtccagacacagtgaggattgacagattga
gagctctttcttgattttgtgggtggtggtgcatggccgtttctagttggtggagtgatttgtctggttaatt
ccgttaacgaacgagaccttaacctattaaataacttcttagagggactcttggaagtttgaggcaaaaacag
gtctgtgatgcccttagatgttctgggctacacgcgtgttacactgatacgttcaacaaggggtaatctttta
aatgcgtatcgtgatggggatagaacattgtaattattgttcttgaacgaggaattcctagtaggcgtacgtc
atcaacgtacaccgaatacgtccctgtcctttgtacacaccgcccgtcgcttctaccgat-
gaatcgtccgatgaggattcaggagaatctattcaaatcttacgatttaaaggaaggagaagtcgtaac----
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------- 
Am_Tu_Phog 
gattaagccatgcatgtctaagtatgtgaaactgcgaacggcycattaaatcagttataatttacttgatcgc
tacatggataaccgtaggaaytctagagctaatacatgaggcgatgatacatacaaatttctgccctatcaac
tttcgatggtagtatagaggactaccatggtgataacgggtaacggggaattagggttcgattccggagaggg
ggcctgagaaatggccaccacttccaaggaaggcagcaggcgcgcaaattacccaatctcaattcgaggaggt
agtgacaagaaataccaatacaagtgtgtttggaatgagtgtaatttaaaaaccttatcaaggaaccattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatactaaagttgctgcagttaaaaa
gctcgtagttggatttctttactttgaaaaaattagagtgttcaaagcaggtgaatatattagcatgggataa
tgaaatataatgattaatagggatagttggggtcattagtatttaattgtcagaggtgaaattctaagattta
ttaaagactaactactgcgaaagcatttgacaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagyctcaaccataaactatgccgaccaaggattcgggg-



cttatagagaaatcaaagtatttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacg
gaagggcacaacaaggagtggaacttgcggtttaatttgactcaacacgggaaaacttaccaggtccagacac
agtgaggattgacagattgagagctctttcttgattttgtgggtggtggtgcatggccgtttctagttggtgg
agtgatttgtctggttaattccgttaacgaacgagaccttaacctattaaataacttcttagagggactcttg
gaagtttgaggcaaaaacaggtctgtgatgcccttagatgttctgggctacacgcgtgttacactgatacatt
caacaaggggtaatcttttaaatgtgtatcgtgatggggatagagcattgtaattattgctcttgaacgagga
attcctagtaagtgcaagtcatcaacttgcgctgattacgtccctgccctttgtacacaccgcccgtcgctcc
taccgat-
gaatggtccggtgaggatttaggagaattcgttcaaaccttatcatttaaaggaaggagaagtcgtaac----
-------------------------------------------------------------------------
--------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAILRLDLAGRDLTNYMMKILTERGYSFTTTAEREIVRDIKEKLSYVALDFEEEMATAA
SSSELERQYELPDGQVITVGNERFRCPEALFQPSFLGMESAGVHETTYNSIMKCDVDIRKDLYGNTVLSGGTT
MFAGIDTRMDKELTALAPPTMKIKIVAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Am_tu_Rsax 
gattaagccatgcatgtctaagtatgtgaaactgcgaacggctcattatatcagttatagtttacttgatcgc
tacttggataaccgtagtaactctagagctaatacatgcggcgatgatacatacaaatttctgccctatcaac
tgtcgatggtagtatagaggactaccatggtggtaacgggtaacggggaattagggttcgattccggagaggg
ggcctgagaaatggccaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctgattcggggaggt
agtgacaagaaataccggtacagttgggattggaatgagtacaatttaaaatcattaacgatcaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgttgcagttaaaaa
gctcgtagttggatttctttactttgaaaaaattagagtgttcaaagcaggtgaatacattagcatgggataa
tggaaaataatgattaatagggacagttggggtcaccagtatttaattgtcagaggtgaaattctaagattta
ttaaagactaactactgcgaaagcatttgacaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagtctcaaccataaactatgccgaccaaggatccgaagcctttgtgagaaatc
aaagtatttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacaa



ggagtggaacctgcggcttaatttgactcaacacggggaaacttaccaggtccagacacagtgaggattgaca
gattgatagctttttcttgattctgtgagtggtggtgcatggccgtttttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctattaaataacttcttagagggactcttggaagtttgaggcaa
aaacaggtctgtgatgcccttagatgttctgggctgcacgcgcgttacactgatacgttcaacgaggggtaat
cttttgaatgcgtatcgtgctggggatagatcattgcaattattggtcttgaacgaggaattcctagtaagcg
tggttcatcaaaccgcgctgattgcgtccctgccctttgtacacaccgcccgtcgctcataccgat-
gaatggtccggcgaggattcaggagaatctattcaaaccttgccatttagaggaatgagaagtcgtaac----
-------------------------------------------------------------------------
--------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDG
VSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILSERGYSFGTTAEREIVRDIKEKLAYVALDFEAEMASAA
QSSDIEKSYELPDGQVITIGNERFRAPEVLFQPSLIGMEQSGIHTLTYDSIMKCDVDIRKELYNNVVLSGGTT
MYTGIAERLHKELTALAPPTIKVKVVAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Op_me_aaeg -----
agccatgcatgtctaagtacgtgaaaccgcataaggctcagtataacagctataatttacaaga---
ttacttggataactgtggaaaatctagagctaatacatgcgacgacagatctttcaaatatctgccctatcaa
ctattgatggtagtatagaggactaccatggttgcaacgggtaacggggaatcagggttcgattccggagagg
gagcctgagaaatggctaccacatccaaggaaggcagcaggcgcgtaaattacccaatcccggcacggggagg
tagtgacgagaaataacaatataagtataattggaatgagttgagcataaatc-
ttcaacaaggatcaagtggagggcaagtctggtgccagcagccgcggtaattccagctccactagcgtatatt
aaaattgttgcggttaaaacgttcgaagtttatg---
attaccttgaacaaattagagtgctctaagcaggagaatatct-
tgcatggaataatggaatataatgattaacagaagtag-
tgggggcattagtattacggcgcgagaggtgaaattcgtagaccgtcgtaagactaactaaagcgaaagcatt
tgccatggatgctttcattaatcaagaacgaaagttagaggatcgaaggcgattagataccgccctagttcta
accgtaaactatgccaattagcaattgggagacttccgggaaaccaa-----
attaggttccgggggaagtatggttgcaaagttgaaacttaaaggaattgacggaagggcaccaccaggagtg



gagcctgcggcttaatttgactcaacacgggaaaacttaccaggtccgaacttattgaggtaagacagattaa
tagctctttctcaaaattaagggtagtggtgcatggccgttcttagttcgtggaatgatttgtctggttaatt
ccgataacgaacgtgactca-atcaattaaatagctgcttaataggacaat-
aatgagattgagcgataacaggtccgtgatgcccttagatgttctgggctgcacgcgcgctacaatgtgcgca
gcaacgcgggg-aaatcgctcaaatgcgcatttagtcgggattatggattgaaatggtcca-
tatgaacctggaattcccagtaagtgctggtcattagctagcgttgattacgtccctgccctttgtacacacc
gcccgtcgctactaccgat-
ggattatttagtgaggtctttgaagaagttgaccgaacttgatgatttagaggaagtaaaagtc-----
CDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREI
VHIQAGQCGNQIGAKFWEIISDEHGIDATGAYHGDSDLQLERINVYYNEASGGKYVPRAVLVDLEPGTMDSVR
SGPFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTYSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSLTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIG
NSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEDMSERENNIY
KAKLAEQAERYDEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEEKLEMIKNYRSQV
EKELRDICSDILQVLDKHLIPCAESKVFYYKMKGDYHRYLAEFATGDDRKDAAEHSLVAYKAASDIAMTDLPP
THPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVN
FTVDEIRSMMDRKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAIS
MYFELEDDCKGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNK
MDRALLELQLDAEDLYQTFQRIVENVNVIIATYPMGEVRVDPSKGSVGFGSGLHGWAFTLKQFAEMYAAMFKI
DVVKLMNRLWGENFFNPKTKKWAKT---
KRSFVMYVLDPIYKVFDAIMNYKTDEIPKLLEKIKVTLKHEDKDKDGKNLLKVVMRSWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAVAVKNCDPEGPLMMYVSKMVPTSDKGRFYAFGRVFAGKVATGQKCRIMG
PNYTPGKKEDLYEKAIQRTILMMGRYVEAIEDVPCGNICGLVGVDQFLVKTGTISTFKDAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVSDESDQMCLSKSPNKHNRLFMKAVPMPDGLAEDIDNGDVNSRDDFKVRARYLAEKYDYDVTEARKIW
CFGPDGTGPNIVVDCTKGVQYLNEIKDSVVAGFQWASKEGVLAEENMRAVRFNIYDVTLHADAIHRGGGQIIP
TARRVLYASYITAAPRIMEPVYLCEIQCPEVAVGGIYGVLNRRRGHVFEEAQVAGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQILPGDPAEPGTKPYSVVQDIRKRKGLKEGLPDLSQYLDKL 
Op_me_cpip -----
agccatgcatgtctaagtacgtgaaaccgcataaggctcagtataacagctataatttacaaga---
ttacttggataactgtggaaaatctagagctaatacatgcggcgacagatctttcaaatatctgccctatcaa
ctattgatggtagtatagaggactaccatggttgcaacgggtaacggggaatcagggttcgattccggagagg
gagcctgagaaatggctaccacatccaaggaaggcagcaggcgcgtaaattacccaatcccggcacggggagg
tagtgacgagaaataacaatataagtataattggaatgaaccgagcataaatc-
ttcggtaaggatcaagtggagggcaagtctggtgccagcagccgcggtaattccagctccactagcgtatatt
aaaattgttgcggttaaaacgttcgaagtttatg---
attaccttgaacaaattagagtgctctaagcaggagaatatct-
tgcatggaataatggaatataatgattaacagaagtag-
tgggggcattagtattacggcgcgagaggtgaaattcgtagaccgtcgtaagactaactaaagcgaaagcatt
tgccatggatgctttcattaatcaagaacgaaagttagaggatcgaaggcgattagataccgccctagttcta
accgtaaactatgccaattagcaattgggagacttccgggaaaccaa-----
attaggttccgggggaagtatggttgcaaagttgaaacttaaaggaattgacggaagggcaccaccaggagtg



gagcctgcggcttaatttgactcaacacgggaaaacttaccaggtccgaacttattgaggtaagacagattaa
tagctctttctcaaaattaagggtagtggtgcatggccgttcttagttcgtggaatgatttgtctggttaatt
ccgataacgaacgtgactca-atcaattaaatagctgcttaataggacaat-
aatgagattgagcgataacaggtccgtgatgcccttagatgttctgggctgcacgcgcgctacaatgtgagca
gcagcgtgggg-aaatcactgaaatgctcatttagtcgggattatggattgaaatggtcca-
tatgaacctggaattcccagtaagtgctggtcattagctagcgttgattacgtccctgccctttgtacacacc
gcccgtcgctactaccgat-
ggattatttagtgaggtctttgaagaagttgaccgaacttgatgatttagaggaagtaaaagtc-----
CDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREI
LHIQAGQCGNQIGAKFWEVISDEHGIDATGAYCGDSDLQLERINVYYNEATGGKYVPRAILVDLEPGTMDSVR
AGPFGQLFRPDNFIFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAEGCDCMQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDESYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMTGFAPLTSRGSQQYRALSVPELTQQMFDA
KNMMAACDPRHGRYLTVAAIFRGRMSMKEVDEQMLNVQSKNSSYFVEWIPNNVKTAVCDIPPRGLKMSSTFIG
NSTAIQEIFKRINEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEASADEEMS------
CNLKLL-------
EMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEEKLEMIKNYRSQVEKELRDICSDIL
EVLDKHLIPCAESKVFYYKMKGDYHRYLAEFATGGDRKDAAENSLVAYKAASDIAMTDLPPTHPIRLGLALNF
SVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMSVNFTVDEIRAMMDK
KRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAISMYFELEDDCKGF
LINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNKMDRALLELQLEA
EDLYQTFQRIVENVNVIIATYPMGEVRVDPSKGSVGFGSGLHGWAFTLKQFAEMYAAMFKIDVVKLMNRLWGE
NFFNPKTKKWAKV---
KRSFVMYVLDPIYKVFDAIMGYKADEIPKLLEKLKVVLKHEDKDKDGKNLLKVVMRTWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAVAVKNCDPEGPLMMYVSKMVPTTDKGRFYAFGRVFSGKVATGQKARIMG
PNYTPGKREDLYEKSIQRTILMMGRYVEAIEDVPCGNICGLVGVDQFLVKTGTISTFKDAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVSDESDQMCLSKSPNKHNRLFMKAVPMPDGLAEDIDNGDVNSRDDFKVRARYLAEKYDYDVTEARKIW
CFGPDGTGPNIVVDCTKGVQYLNEIKDSVVAGFQWASKEGVLAEENMRAVRFNIYDVTLHADAIHRGGGQIIP
TARRVLYASYITAAPRIMEPVYLCEIQCPEVAVGGIYGVLNRRRGHVFEEAQVAGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQIFPGDPAEPGTKPYVIVQDIRKRKGMKEGIPDLSQYLDKL 
Op_me_agam 
ggttaagccatgcatgtctaagtacgtgaaaccgcataaggctcagtataacagctataatttacaagatcct
tacttggataactgtggaaaagccagagctaatacatgcgacgacagatctttcaaatgtctgccctatcaac
tattgatggtagtgtagaggactaccatggttgcgacgggtaacggggaatcagggttcgattccggagaggg
agcctgagaaatggctaccacatccaaggaaggcagcaggcgcgtaaattacccaatcccggcacggggaggt
agtgacgagaaataacaatatggacataattggaatgagttgagcataaatc-
ttttgcaaggatcaagtggagggcaagtctggtgccagcagccgcggtaattccagctccactagcgtatatt
aaagttgttgcggttaaaacgttcgaagttgataccttttaccttgaacaaattagagtgctcaaagcaggag
aatattt-tgcatggaataatggaacataatgattaacagaagtag-
cgggggcattggtattacggcgcgagaggtgaaattcgtagaccgtcgtaggacccacagaagcgaaagcgtt
tgccaaggatgctttcattaatcaagaacgaaagttagaggatcgaaggcgattagataccgccctagttcta
accgtaaacgatgccaattagcaattgggagacttccgggaaaccaa-----
atcgggttccgggggaagtatggttgcaaagttgaaacttaaaggaattgacggaagggcaccacaagaagtg



gagcttgcggcttaatttgactcaacacgggaaaacttaccaggtccgaacttattgaggtaagacagattga
tagctctttctcaaacttaagggtagtggtgcatggccgttcttagttcgtggaatgatttgtctggttaatt
ccgataacgaacgcgactca-gtcagctaactagctgcttagcgggacaac-
gatgagattgagcgataacaggtccgtgatgcccttagatgttctgggctgcacgcgtgctacaatgtgagca
gcagcgtgggg-aaatcacccaaatgctcatttagtagggattggggactgcaatggtccc-
catgaacctggaatttctagtaagtgctagtcattagctagcgctgattacgtccctgccctttgtacacacc
gcccgtcgctactaccgat-
ggattatttagtgaggtctctggagaagttgaccgaacttgatgatttagaggaagtaaaagtcgtaacCDEE
VAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVT
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDESGPSI
VHRKCFECISVHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEVRTGT
YRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTSLLME
RLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLN
RLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVSEITNACFEPANQ
MVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRA
VCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREIVHIQ
AGQCGNQIGAKFWEIISDEHGIDATGGYHGDSDLQLERINVYYNEASGGKYVPRAVLVDLEPGTMDSVRSGPF
GQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKEAESCDCLQGFQLTHSLGGGTGSGMGTLLISK
IREEYPDRIMNTYSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYGDLNH
LVSLTMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDAKNMM
AACDPRHGRYLTVAAVFRGRMSMKEVDEQMLNIQNKNSSYFVEWIPNNVKTAVCDIPPRGLKMSATFIGNSTA
IQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEDMSERENNIYKAKL
AEQAERYDEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENEEKLEMIKNYRSQVEKEL
RDICSDILEVLDKHLIPCAESKVFYYKMKGDYHRYLAEFATGGDRKDAAENSLVAYKAASDIAMTDLPPTHPI
RLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVNFTVD
EIRAMMDKKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAISMYFE
LDEDCKGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPVLFMNKMDRA
LLELQLDPEDLYQTFQRIVENVNVIIATYPMGEVRIDPSRGSVGFGSGLHGWAFTLKQFAEMYSAMFKIDVVK
LMNRLWGENFFNSKTKKWAKV---
KRSFVMYILDPIYKVFDAIMNYKTDEIPKLLEKIKVSLKHEDKDKDGKNLLKVVMRTWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAVAVKNCDPEGPLMMYVSKMVPTSDKGRFYAFGRVFAGKVATGQKCRIMG
PNFTPGKKEDLYEKAIQRTILMMGRYVEAIEDVPCGNICGLVGVDQFLVKTGTISTFKDAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVSDESDQMCLSKSPNKHNRLFMKAVPMPDGLPDDIDNGDVNARDEFKQRARYLSEKYDYDVTEARKIW
CFGPDGTGPNIVVDCTKGVQYLNEIKDSVVAGFQWASKEGVLAEENMRGVRFNIYDVALHADAIHRGGGQIIP
TARRVLYASYITASPRIMEPVYLCEIQCPEAAVGGIYGVLNRRRGHVFEDSQVAGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQIFPGDPTDPSTKPYQIIQDIRKRKGLKEGLPDLSQYLDKL 
Op_me_dmel --------------------------------------------------------------
----------
ttacatggataactgtggtaattctagagctaatacatgcgacgacagatctttcaaatgtctgccctatcaa
cttttgatggtagtatctgggactaccatggttgcaacgggt-
acggggaatcagggttcgattccggagagggagcctgagaaacggctgccacatctaagg-
gggcagcaggcgcgtaaattacccactcccagctcggggaggtagtgacgaaaaataacaatacaggtgtgat
tggaatgagtacactttaaatc-tttt----------------------------------------------
------------------------------------------------------------
tttactttgaacaaattagagtgcttaaagcaggtgaatatctgtgcatgggataatgaaatata---
attaatagaagcagttgggggcattagtattacgacgcgagaggtgaaattcttggaccgtcgtaagactaac
ttgagcgaaagcatttgccaaagatgttttcattaatcaagaacgaaagttagaggttcgaaggcgatcagat
accgccctagttctaaccataaacgatgccagctagcaattgggtgtcttcccgrgmaayma-----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
--------------------------------------------------------------
aggasgtctgtgatgcccttagatgtcctgggctgcacgcgcgctacaatgaaagtatcaacgtggggtaaac
cgctgaaccactttgatgcttgggattgtgaactgaaactgttca-ca--
gaacgggaattcccagtaagtgtgagcttttg-----------------------------------------
-------------------------------------------------------------------------
------------
CDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV
ALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKD
LYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKQEYDES
GPSIVHRKCFECISIHVGQAGVQIGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFVDLEPTVVDEV
RTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLVLDRIRKLADQCTGLQGFLIFHSFGGGTGSGFTS
LLMERLSVDYGKKSKLEFAIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTY
TNLNRLIGQIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLVTYAPVISAEKAYHEQLSVAEITNACFE
PANQMVKCDPRHGKYMACCMLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAK
VQRAVCMLSNTTAIAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGMDSMREI
VHIQAGQCGNQIGGKFWEVISDEHCIDATGTYYGDSDLQLERINVYYNEATGAKYVPRAILVDLEPGTMDSVR
SGAFGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELVDSVLDVVRKESEGCDCLQGFQLTHSLGGGTGSGMGTL
LISKIREEYPDRIMNTFSVVPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLTTPTYG
DLNHLVSATMSGVTTCLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQQMFDA
KNMMAACDPRHGRYLTVAAIFRGRMSMKEVDEQMLNIQNKNSSFFVEWIPNNCKTAVCDIPPRGLKMSATFIG
NSTAIQELFKRVSEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQEATADEEMTERENNVY
KAKLAEQAERYDEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIITSIEQKEENEEKLEMIKTYRGQV
EKELRDICSDILNVLEKHLIPCAESKVFYYKMKGDYHRYLAEFATGSDRKDAAENSLIAYKAASDIAMNDLPP
THPIRLGLALNFSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMMVN
FTVDEIRGLMDKKRNIRNMSVIAHVDHGKSTLTDSLVSKAGIIAGAKAGETRFTDTRKDEQERCITIKSTAIS
MYFEVEEECKGFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVSGVCVQTETVLRQAIAERIKPILFMNK
MDRALLELQLDAEELYQTFQRIVENVNVIIATYPMGEVRVDPSKGSVGFGSGLHGWAFTLKQFSEMYSEKFKI
DVVKLMNRLWGENFFNAKTKKWQKQ---
KRSFCMYILDPIYKVFDAIMNYKKEEIGTLLEKIGVTLKHEDKDKDGKALLKTVMRTWLPAGEALLQMIAIHL
PSPVVAQKYRMEMLYEGPHDDEAAIAVKSCDPDGPLMMYISKMVPTSDKGRFYAFGRVFAGKVATGQKCRIMG
PNYTPGKKEDLYEKAIQRTILMMGRYVEAIEDVPSGNICGLVGVDQFLVKTGTITTFKDAHNMKVMKFSVSPV
VRVAVEPKNPADLPKLVEGLKRLAKSDPMVQCIIEESGEHIIAGAGELHLEICLKDLEEDHACIPLKKSDPVV
SYRETVSEESDQMCLSKSPNKHNRLLMKALPMPDGLPEDIDNGDVSAKDEFKARARYLSEKYDYDVTEARKIW
CFGPDGTGPNFILDCTKSVQYLNEIKDSVVAGFQWASKEGILADENLRGVRFNIYDVTLHADAIHRGGGQIIP
TTRRCLYAAAITAKPRLMEPVYLCEIQCPEVAVGGIYGVLNRRRGHVFEENQVVGTPMFVVKAYLPVNESFGF
TADLRSNTGGQAFPQCVFDHWQVLPGDPSEPSSKPYAIVQDTRKRKGLKEGLPDLSQYLDKL 
Am_Tu_Nspa 
gattaagccatgcatgtctaagtatgcgaaactgcgaacggctcattatatcagttacaatttacttcagtgt
tacttggatatccgtagtaattctagagctaatacatgcggcgctgttagaaacaagtttctgccctatcaac
tttcgatggtagtataggggactaccatggtcgtaacgggtaacggggaatcggggttctattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctaattctgggaggt
agtgacaagaaataccattggtagactatttggaatgagaacaatttaaacaccttaacgaggaacaaatgga
gggcaagtctggtgccagcagccgcggtaattccagctccatcagtgtatattaacgttgttgcggttaaaaa
gctcgtagttggatttctttactttgataaaatcagagtgttcaaagcaggtgaatgttgccgcaagggataa
tagaatataatgactaatagggacagttgggggcgctcgtattgagttgtcagaggtgaaattctaggattta
ctcaagacgaactactgcgaaagcattcgccaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagtctcaaccataaactatgtggaccaacgatccgaggagtttgtgagaaatc
aaagtatttgcattccggggggagtatggtcgcaaggctgaaactaaaggaa--
tgacggaagggcaccaccaggagtggaacctgcggcttaatttgactcaacacggggaaacttaccaggtccg
gacacagttaggattgacagattgagagctctttcttgattctgtgggtggtggtgcatggccgtttttagtt
ggtggagtgatttgtctggttaattccgttaacgaacgagaccttaacctattaattaacttcttagagggac



tcttggaagtttgaggctaaaacaggtctgtgatgcccttagatgtcctgggccgcacgcgcgttacactgac
gaatgcaacgaggggtaagcttttaaaagttcgtcgtgatggggattgaaccttgcaattattgttcatgaac
gaggaattcctagtaagcgcagttcatcaaactgcgttgattacgtccctgccctttgtacacaccgcccgtc
gctagtaccgattgaatggtccggtgaggattcaggagaatctgttcaaaccgtgccatttagaggaactaaa
agtcgtaac----------------------------------------------------------------
---------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VAHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITIGNERFRCPESLFQPSFLGRELAGIHEAAYNSVMKCDVDIRKDLYGNIVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-----------------LLF------------------------
VPRSLFVDLEPSVIDGVRTGEYANLFHPDQLITGTEDAANNYARGHYTVGKDLLDTTLNKIRKISDQCDGLQG
FLIFHSVGGGTGSGFGSLLLERLSADY-
KKSKLDFCIYPSPEVSTSIVEPYNAVLATHALLEHTDCAFVLDNEAVYGI-
AKRLGYKRPSYNNLNRITAQVISSLTSSLRFDGQLNVDINEFQTNLVPYPRIHFLLCSYAPLISSDKAFLEKM
SVNEITQASFEKENMMAVCDTTQGKYMACCLMYRGNIISKDVTDSLVAIKNKADVKFVDWSPAGFKCGINKQK
PTVVPGDMLAQTNRSVTMLANTTAIAEV---------------------------------------------
-------------------------------------------------------------------------
--------------------------------------
HFTEGAELVDQVLEVIRREAEACEQLQGFQLTHSLGGGTGSGMGTLLLTKLREEYPDRMLSTFSVLPSPKVSA
TVVEPYNATLSIHQLIENADSVVCLDNDALFSICKDTLKIAQPGYGDLNYLVSQVMSGVTAGFRFPGQLNSDL
RKMNVNLIPFPRLHFFTVGYAPLTAPKSQGFNALNVGQLTQQ-------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------------------- 
Am_Tu_Cope 
gactaagccatgcatgtctaagtatgtgaaactgcggacggctcattaaatcagttataacctacttgatcgt
tattcggataaccctagtaattctagagctaatacgtgctgtgatgattcaaacggatttctgacctatcaac
tttagatggcaaagtaggggtttgccatggtgacaacgggtgacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatgctaattcggcgaggt
agtgacaagaaataccaatgtaggtacgtttggaatgagaacaatttaaaaaccttaacgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgctgcggttaaaaa
gctcgtagttggattactttactttgaaaaaattagggtgtttaaagcaggggaatatattagcatgggataa
tagaatataatgattgacagggatagttggggtcgctcgtattgagttgtcagaggtgaaattctaggattaa
ctcaagacgaactaatgcgaaagcattcggcaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagtctcaactgtaaactatgtcgaccgaggatccggtagctctgtgagaaatc
aaagtatttggatttcggggggagtatggtcgcaaggctgaaacttaaagggattgacggaagggcaccacca
ggagtggaatctgcggcttaatttgactcaacacgggaaaacttaccaggtccggacacagtgaggattgaca
gattgagagctctttcttgattttgtgggtggtggtgcatggccgtttttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctattaaatagcttcttagagggactacgggaggtttgaggcaa
aaacaggtctgtgatgcccttcgatgttctgggctgcacgcgcgttacactggcgcatgcaaagaggggaaat



ctttttaaagtgcgtcgtgatggggatagagcattgaaattattgctcttgaacgaggaattcctagtaattg
caggtcatcaacctgcaatgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaac--
--cgatgaggactcgggagaacttgttcaaatctttttaactagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
--
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIVRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDVKEKLCYVALDFDAEMETAA
QSSSLEKSYELPDGQVITVGNERFRCPEALFQPSFLGRESAGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTIKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Am_Tu_Pope --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---
ggagagggggcctgagagacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcctgacac
ggagaggtagtgacgagaaataccggtgtaggtacgttcggaatgagtacaatttaaaaaccttaacgaggaa
caattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatatgaaagttgttgcg
gttaaaaagctcgtagttggatttgtttaccttgaaaaaattagagcgttcaaagcaggtgaatatattagca
tggaataatagta-
ataaggattaatagggatagttggggtcgcttgtattgagttgtcagaggtgaaattctaggattaattcaag
acaaactactgcgaaagcattcgacaaggatgttttcattaatcaagaacgaaagttgggggatcgaagatga
tcagataccgtcgtagtctcaactataaactatgtcgaccaaggatttgaggtctttgtgagaaatcaaagta
tttggattccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtg
gaacctgcggcttaatttgactcaacgcggggaaactcaccaggtccggatacagtgaggattgacagattga
aagctctttcttgattttgtaaaaggtggtgcatggccgtttttagttggtggattattctgtctggttaatt
ccgttaacgaacgagaccttaacctattaaataacttcttagagggactgcaggaggtttgaggcaaaaacag
gtctgtgatgcccttcgatgttctgggctgcacgcgcgttacactgacacattcaacgagtggtaagcttctt
aaaatgtgtcgtgatggggatagagcattgcaattattgctcttgaacgaggaattcctagtaagcgtgagtc



atcaactcgcgctgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaacgttatggt
gaggacttaggagatttcgttcaaaccctatcgtttagaggaaggagaagtcgtaac----------------
---------------------------------------------------------------------
WYHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHSIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDSEMETSA
NSASLEKSYELPDGQVITIGNERFRCPEVLFQPSFLGREAAGIHECTYNSIMKCDMDIRKDLYANIVLSGGTT
MFPGMAERIQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Am_tu_Apro 
gattaagccatgcatgtctaagtatgcgaaactgcggatggctcattatatcagtaccaatctatttgacgac
tacttggataactgtagtaattctagagctaatacatgcctcgatggtgcaaacgaagttctgccctatcaac
tttcgaaggtagtgtaggggactaccttggtcgtaacgggtaacggggaatcagggttcgattccggagaggg
agcctgagagacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcccgacacggggaggt
agtgacaagaaatattgatgtaggtatgttcgaaatgagaacaatttaaaatccttatcgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgttgcggttaaaaa
gctcgtagttggacccctttaccttgaagaaattcgagtgtttaaagcaggcgaagacgttagcatgggataa
tgaaatataatgatcgacagggacagtcggggtcggtggtactgagcggctagaggtgaaattctatgacccg
ctcaagaccgacaacagcgaaagcattcgacaaggatgttttcattgatcaagaacgaaagttgagggcgcga
agatgatcagataccgtcgtagtctcaaccgtaaacgatgtcgactcgggatcggggggccgtgtgagaaatc
aaagtaaccagactccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagtctgtggcttaatttgactcaacacggggaaacttaccaagtccgaacacgacgaggattgaca
gattaatagctctttcttgatttcgtggagagtggtgcatggccgtttttagttggtggagtgatctgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaataccttcttaaagggaccataggaagtttaaggcaa
aaacaggtctgtgatgccctcagatgttttgggctgcacacgcattacactgtcgcgcgcaacgagggggtaa
gcttcgaatgcgcgacgtgatggggatcgtgctttgcaattatcgcacgcgaacgaggaattcctagtaggcg
cgagtcatcaactcgcgccgattacgtccctgccctttgtacagaccgcccgtcgctcctaccgattgaacgg
cccgatgagaacccgggagaacccgttcaaatcttgtcgtttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------



--
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVCDIGDG
VCHTVPIYEGYALPHAIARLDLAGRDLTDYCMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFDAEMDTAA
TSSAIEKSYELPDGQVITVGNERFRTPEALFQPSFLGRESAGIHEATYNSIMKCDIDIRKDLYGNIVLSGGTT
MFPGIADRLQKEIVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
--------------RGXYTVGKELLETTLNRIRKTADLCEGLQGFLVFHSVGGGTGSGFASLLLESLSQDY-
KKSKLDFCIYPSPIMTTSVVEPYNSVLSTHALLEHADVAFMLDNEAIYNICKRNLDIPRPSYNHLNRVTAQIV
SSLTSSLRFEGSLNIDMNEFQTNLVPYPRIHFLMCSYAPLISTAKAGRERLSVGEITKAAFEAENMLCACDPR
KGKYMATCLMYRGEVVAKEVTDAVSAVKSNPTVQFVDWSPTGFKCGLNQHKPTVIPGGELAQTNRSVCMLANT
TAISEVFARIDRKFDLMFAKRAFVH------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------ 
Am_tu_Chao 
gattaagccatgcatgtctaagtatgcgaaactgcggatggctcattatatcagtaccaatctatttgacgac
tacttggataactgtaggaatcctagagctaatacatgcctcgatggtgcaaacgaagttctgccctatcaac
tttcgaaggtagtgtaggggactaccttggttgtaacgggtaacggggaattagggttcgattccggagaggg
agcctgagaaacggctaccacttccaaggaaggcagcaggcgcgcaaattacccaatcccgacatggggaggt
agtgacaagaaatattgatataggtatgttcgaaatgagaacaatttaaaatccttatcgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgttgcggttaaaaa
gctcgtagttggacctttttaccttgaagaaatttgagtgtttaaagcaggcgaaaacattagcatgggataa
tgaaatataatgattaatagggacagtcggggtcggtggtactgagtggctagaggtgaaattctatgaccca
ctcaagaccgacaacagcgaaagcattcgacaaggatgttttcattgatcaagaacgaaagttgagggatcga
agatgatnagataccgtcgtagtctcaaccgtaaacgatgtcgactcgggatcggagggccgtgtgagaaatc
aaagtaaccagactccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagtctgtggcttaatttgactcaacacggggaaacttaccaagtccgaacacgacgaggattgaca
gattaatagctctttcttgattttgtggagagtggtgcatggccgtttttagttggtggagtgatctgtctgg
ttaattccgttaacgaacgagaccttaacctgctaaataccttcttagagggaccataggaagtttaaggcaa
aaacaggtctgtgatgccctcagatgttttgggctgcacacgcattacactgttatgtgcaacgagggggtaa
gctttgaatgcataacgtgatggggattgtgttttgcaattatcacacatgaacgaggaattcctagtaagcg
taagtcatcaacttacgttgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaacgg
cccgatgagaactcgggagaacccgttcaaatcttgtcgtttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
--
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVCDIGDG



VCHTVPIYEGYALPHAIARLDLAGRDLTDYCMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFDAEMDTAA
TSSTIEKSYELPDGQVITVGNERFRTPEALFQPSFLGRESAGIHEATYNSIMKCDIDIRKDLYGNIVLSGGTT
MFPGIADRLQKEIVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
--------------RGHYTVGKELLDVTLNRIRKTADLCEGLQGFLIFHSVGGGTGSGFASLLLESLSQDY-
KKSKLDFCIYPSPQMSTSVVEPYNSVLSTHSLLENTDVAFMLDNEAIYNICRRNLDIPRPSYKHLNRVTAQIV
SSLTSSLRFEGSLNIDMNEFQTNLVPYPRIHFLLCSYSPLISTVKAGRERLSVGEITKAAFEADNMLCACDPR
KGKYMATCLVYRGDVVAKEVTDAVSNVKANPAVQFVDWSPTGFKCGLNQHKPTVIPGGDLAQTDRSVCMLANT
TAIAEVFARIDRKFDLMFAKRAFVH------------------------------------------------
-------------------------------------------------------------------------
--------------------
GSEIVDQVLDVIRREAEQADCLQGFQITHSLGGGTGSGLGTLILAKICEEYPDRMMSTFSVMPSPKVSDAVVE
PYNAVLSLHQLIENAEQTFCIDNDALYDICTHTLKLKDPRHSDLNALISRVMSGVTCGLRFSGQLNSDLRKMA
VNLVP--------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------
TAMKRVAELSVEERNLLSVAYKNVVGARRASWRILSSIEQKEKTSTHVSQIRNYCSKVEKELEDICSDVLSVL
DNHLIKCAESKVFYNKMKGDYFRYLAEFSSDEHKKVLASKGQDAYKAA-KVAEEALPPT--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------
GVCVQTETVLRQALGERIKPVLMVNKVDRTFLELQLDPEEAFKGFQRTIEAVNVIIATYLLGDVAVYPYNGTV
AFGSGLHGWGFTLTKFANMYAAKMGAPKERMLKNLWGDHFFNPKTRKWTSSPGAKRGFVQFILTPIYQLFNSI
MNGEKEKYVKMIDSLGVKLASDERDLDSKPLLKAVMRKWLPASEALLDMIVFHLPSPVVAQKYRVENLYEGPQ
DDECATAIRNCNPSGPLMLYVSKMVPTSDKGRFYAFG------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------- 
Am_tu_Sacc 
gattaagccatgcacgtctaaggatgtaaacctgcggatggctcattaaatcagttacaatctactctattgt
tacttggataaccgtagtaattctagagctaatacatgcattgatgataggaacgagtttctgacctattaac
tttcgatggtaatttagtggattaccatggttttcatgggtaacggagaatttgggtttgattccggagaaaa
ggcctgagagacggccattacttccaaggaaggcagcaggcgcgtaaattacccaatcccaattcggggaggt
agtgacgagaaatactagtattggaatgattggaatgagaacaatttaaaaacattaacgactaacaattgga
gggcaagtctggtgccagcagccgcggtaactccagctccaagagtgtatattaaagttgttgcggttaaaaa
gctcgtagttggacttgtttactttgaaaaaattagagtgtttaaagcagatgaatattacagcatgggataa
tagaatataatgattaaaagggatagttggggtcacttgtatttgatcgctaggggtgaaatcctatgattgc
tcaaagacaaactactgcgaaagcatttgacaaggatgttttcattgatcaagaacgaaagttaggggatcga
agatgattagataccgtcgtagtcttaaccataaacaatgtcgactttggattaggaaacaatatgagaaatc
aaagtattcagactccggggggagtatggtcgcaagagtgaaacttaaaggaattgacggaagggcaccacca
ggagtggaacctgcggcttaatttgactcaacacggggaaacttaccgggtccggacactttgaggattgaca
gattgatagctctttcttgattaagtgggtggtggtgcatggccgtttttagttggtggattgatttgtctgg
ttaattccgaaaacgaacgagaccttaacctattaaataacttcttaaagggactcttggaagtttaaggcaa
aaacaggtctgtgatgcccttagatgttccgggctgcacgcgcgttacactgatgcgatcaaaaaggggtaaa
ctca-
gaaatcgtatcgtgattgggatagtgctttgtaattatcgcacttgaacggggaattcctagtaggtgcaagt
catcatcttgctccgattacgtccccgccctttgtacacaccgcccgtcgctcctaccgattgaataatccga
tgaggattcaagagaatctgttcaaatcttattatttagaggaaggagaagtcgtaac---------------
----------------------------------------------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIARLDLAGRDLTDYCMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFDAEMDTAA



SSSTIEKSYELPDGQVITVGNERFRTPEALFQPSFLGRESSGIHEATYNSIMKCDIDIRKDLYGNIVLSGGTT
MFPGIADRLQKELVNLAPSTMKVKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
--------------
RGHYTIGKDLVDLGLDRIRRLADACTGLQGFLVFHSVGGGTGSGLGSLLLERLSVEYGKKSKLGFTVYPSPQV
STAVVEPYNSVLSTHALLEHTDVAVMLDNEAIYDICKRNLDIERPSYNNLNRLVAQVISSLTASLRFDGALNV
DITEFQTNLVPYPRIHFMLSSYAPVVSKEKALHESLSVAEITNASFEPGNMMAKCDPRKGKYMACCMMYRGDV
VPKDVNGAVASIKTKSTISFVDWCPTGFKCGINSQKPTSIPDGDMASVDRAVCMISNSTAIAEXFERINRKFD
LMYAKRAFVH---------------------------------------------------------------
-------------------------------------------------------------------------
-----
GSEIVDDVLERIRHEVEQTDCVQGFQLTHSLGGGTGSGLGTLVLAKICEEYPDRMMSTYSVFPSAKVSDTVTE
PYNAILSIHQLIENSQQTFCIDNEALYNICKNTLKKKEPQYADLNKLVSGVMSGVTCGLRFPGQLNSDLRKMA
VNLVP--------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------
SAMKKVAELTVEERNLLSVAYKNVVGSRRASWRIISSIEHKEKGSGHLDQIRNYCVQIEGELEAICTDVLDVL
DNHLIKSAESKVFYNKMKGDYFRYLAEFSHEDKRKNLATKGQEAYQAA-KSAEEALPPT--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------GVCVQTETVL--
AFGERIKPVLMVNKMDRTFLELQLDPEDAYKGFLRTIEAVNVIIATYLLGDVTVYPYKGTVAFGSGLHQWGFT
LNKFANMYATKLSAPKEKLLKNLWGDHYFNPKTRKWXKTAGIKRGFVQFILQPIYQLFNSIMSGEKDKYTKMI
DSLGIKLANDEKDLDSKPLLKTVMRKWLPASEALLDMIVYHLPSPVTAQKYRVENXYEGPMEDACATAIRNCD
PTGPLMLYVSKMVPTSDKGRFYAFG------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------- 
Am_Tu_Hcan 
gattaagccatgcatgtctaagtatgcgaaactgcgaatggctcattatatcagttataatctacttgattgt
tacttggataactgtaggaattctagagctaatacatgctccgatgatgcaaacgagtttctgccctatcaac
tttcaaccgtagtgtaggggactacggtggttgtaacgggt-
acggggaattagggttcgattccggagaggccgcctgagaaacggcgaccacttccaaggaaggcagcaggcg
cgtaaattatccaatcccgattcggggagatagtgacaagaaataccggtgtagttacgatcggaatgagtac
aattcaaaaacattagcgagtaacaattggagggcaagtctggtgccagcagccgcggtaattccagctccaa
tagtgtatattaaagttgttgcggttaaaaagctcgtagttggacttttttactttgaataaattagggtgtt
caaagcaggtgaatacattagcatgggataatagaatataatgattaatagggatagttgaggtcgctcgtat
tcaatggtcagaggtgaaattctaagacccattgaggacgaacaaatgcgaaggcattcgacaaggatgtttt
cattaatcaagaacgaaagttgtgggatcgaagatgattagataccgtcgtagtcacaaccgtaaactatgtc
gactcaggatccggggactgtgtgcgaaagcaaagtattctgactccggggggagtatggtcgcaaggctgaa
acttaaaggaattgacggaagggcaccaccaggagtggaacctgcggcttaatttgactcaacacggggaaac
ttacccagtccggacacaacgaggattgacagattgatagctctttcttgattttgtggaagccggtgcatgg
ccgtttttagttggtggagtgatttgtctggtttagtccgataacgaacgagaccataatctgctaaataact
tcttagagagactcttggaagaatatggcaaaaacaggtctgtgatgccgctcgatgtctggggctgcacgcg
cgttacactgagatgttcaacaagcaggtaatctcgaaa-
gcatttcgtgatggggattgtgccttgaaactattgcacatgaacgaggaattcctagtaagggtaggtcatc
aacctgccctgattacgtccctgccctttgtacacaccgcccgtcgcttctaccgatcgaattgctcgatgag
gactcgggagaacctgttcgaatctcgtaatttagaggaagaagaagtcgtaac-----------
NGSGMCKAGFAGDDAPRAVFPSIVGRPRHKGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEK
IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGD
GVCHTVPIYEGYALPHAIARLDLAGRDLTDYCMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFDAEMDTA



ASSSTIEKSYELPDGQVITVGNERFRTPEALFQPSFLGRESAGIHEATYNSIMKCDIDIRKDLYGNIVLSGGT
TMFPGIADRLQKELVNLAPSTMKVKIIAPPERKYSVWIGGSILSSLSTFQQMWISKEEYDESGPQIVHRKCF-
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------ 
Am_Tu_Gmir 
gattaagccatgcatgtctaagtatgcgaaactgcaaatggctcattatatcagttataatctacttgatcgt
tacttggataactgtaggaattctagagctaatacatgcttcgatgatgcaaacgagtatctgccctatcaac
tttcaatcgtagtgtaggggactacgatggttgtaacgggt-
acggggaattagggttcgattccggagagttagccttaaaaatagctaacattaccaaggtaagcagcaggcg
cgtaaattatccaatcccaattcggggagatagtgacaagaaatatcggtgtggacacgatcgaaatgagtac
aatttaaaaaccttaacgaggaacaattggagggcaagtctggtgccagcagccgcggtaattccagctccaa
tagcgtatattaaagttgttgcggttaaaaagctcgtagttggactcctttactttgaataaattagagtgtt
caaagcaggtgaatacattagcatgggataataaaatataatgattaatagggacagttggggtcgcttgtac
tcagtggtaagaggtgaaattctaggacccattgaagacaaacaagtgcgaaggcattcgacaaggatgtttt
cattaatcaagaacgaaagttatgggatcgaagatgatcagataccgtcgtagtcataaccgtaaactatgtt
gactcaggatctgtagactgtgtgcgaaagcaaagtattcgaactccggggggagtatggtcgcaaggctgaa
acttaaaggaattgacggaagggcaccaccaggagtggaacctgcggcttaatttgactcaacacggggaaac
ttacccagtccggacgcgacgaggattgacagattgatagttctttcttgattttgtgggagccggtgcatgg
ccgtttttagttggtggagtgatttgtctggttaagtccgataacgaacgagacctaattttattaaataact
tcttagagagacccttggaagttttaggcaaaaacaggtctgtgatgccgctagatgtctggggctgcacgcg
cgttacactgatgtgttcaacaagtgggcaatcttggaacgcacatcgtgatggggattgtgctttgtaacta
tcgcacatgaacgaggaattcctagtaagggcaagtcatcaacttgccctgattacgtccctgccctttgtac
acaccgcccgtcgcttctaccgatcgaactactcgatgaggactcgggagaacctgttcgaatctcgcagttt
agaggaagaagaagtcgtaac-----------
NGSGMCKAGFAGDDAPRAVFPSIVGRPRHKGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEK
IWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGD
GVCHTVPIYEGYALPHAIARLDLAGRDLTDYCMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFDAEMDTA
ASSSTIEKSYELPDGQVITVGNERFRTPEALFQPSFLGRESSGIHEATYNSIMKCDIDIRKDLYGNIVLSGGT
TMFPGIADRLQKELVNLAPSTMKVKIIAPPERKYSVWIGGSILASLSXFQQMWISKEEYDESGP---------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------ 
Am_Fl_Tspa 
gattaagccatgcatgtctaagtatgtgaaactgcgaatggctcattaaatcagcaatcgtttacttgattgc
tgtatggataaccgtggtaattcaagagctaatacattaggcgatggatcattcaaatttctgacccatcaat
tctcgatggttggatagaggccaaccatgttgacgacgggtaacggagaattggggttcgattccggagaggg
agcctgagaaacggctcccacttccaaggaaggcagcaggcgcgcaaattgcccaatcctaatacagggaggc
agtgacaagaaataacaatgcaggtgcaattggaatgagatcaatttaaaacgcttaacaaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatgctaaaattgctgtagttgaaaa
gctcgtagttggatttctttaccttgaataaatcagagtgttcaaagcaggtgtatgcttcagcatgggataa
tggaacatgatgattgacagggactgtcggggacattggtatttaattgtcagaggtgaaattcttggattaa
ttaaagaccaacttcagcgaaggcatttgccaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagtcccaaccgtaaacgatgccgaccagggatcgggaatccttacgggaaacc
agagtttttgggttctggggggagtctggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacttgacgaggattgaca
gattgacagctctttcttgatttcaagggtggtggtgcatggccgttcttagttggtggagcgatctgtctgg
ttaattccgataacgaacgagacctcggcctactgaataacttctcagagggaccactggaagatcgaggcaa
taacaggtctgtgatgccctcagatgttctgggccgcacgcgcgctacactgacggagccaacgaggggcaat
cttggtaaactctgtcgtgctggggatcgatccttgtaactgtgggtcgtcaacgaggaattcctcgtaggcg
cggttcatcagaccgcgtcgaatgcgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaagtctttgga-------------------------------------------------------
-------------------------------------------------------------------------
---
HHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGV
SHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYAFTTTAEREIVRDIKEKLCYVALDFEQEMATAAS
SSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGVHETTFNSIMKCDVDIRKDLYGNVVLSGGTTM
FPGIGDRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPS----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--FWETIRAEHGLDQEG--
HYVNDVEIEKAGVYFNEANSGKYVPRAVLVDLEPGVLDNVKTGPAGNLFRPSNYVFGQAGAGNNWAKGHYTEG
AELVESVLDVVRKEAENSDCLQGFQLTHSLGGGTGSGLGTLLTSKIREEFPDRMLATFSVVPSPKVSDTVVEP
YNAMLALHQLVENVDEVFCIDNEALYDICARTLKLQNPTYGDLNQLVSRVMSGVTCSLRFPGQLNGDLRKLAT
NLIPFPRMHFFLTGTAPLASRANAAYSASSVSELTQQMFDPKNMMAACDPRNGRYLTASAIFRGPVSTKEVDD
HMIQMQAKNSSYFVDWIPNNIKTSVCDVAPAGLDMSATFVGNSTSIQTLFQRVSTQFSSMFKRK---------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------- 
Am_Fl_Sped 
gattaagccatgcatgtttaagtatgtgaaactgcgaatggctcattaaatcagcaatcgtttatttgattgc
tacatggataaccgtggtaattcaagagctaatacatgaggcgatggatcattcaaatttctgccccatcaac
tttcgatggttggatcgaggccaaccatggtgatgacgggtaacggagaattggggttcgattccggagaggg
agcctgagaaacggctcccacttccaaggaaggcagcaggcgcgcaaattgcccaatcctgacacagggaggc
agtgacaagaaataacaatgcaggtgcaattggaatgagcacaatttaaaacgcttcgcgaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatgctaaaattgctgtagttgaaaa
gctcgtagttggatttctttaccttgagcaaaacagagtgttcaaagcaggtgcatgcttcagcatgggataa
tggaacatgatgattgatagggacagtcgggggcattggtatttaattgtcagaggtgaaattcttggattaa
ttaaagaccaacttcagcgaaggcatttgtcaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgatcagataccgtcgtagtcccaaccgtaaacgatgccgaccagggatcgggagtccttacgggaaacc
agagtctttgggttctggggggagtctggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcctgcggcttaatttgactcaacacggggaaactcaccaggtccagacttgacgaggattgaca
gattgacagctctttcttgatttcaagggtggtggtgcatggccgttcttagttggtggagcgatctgtctgg
ttaattccgataacgaacgagacctcggcctactgaatagcttctcagagggaccactggaagatcgaggcaa
taacaggtctgtgatgccctcagatgttctgggccgcacgcgcgctacactgacggagccaacgaggggcaat
cttggtaaactccgtcgtgctggggatcgatccttgcaactgtgggtcgtcaacgaggaattcctcgtaggcg
cggttcatcagaccgcgccgaatgcgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatgg
tccggtgaagtctttggagaagttgactgaaccttaccatttagaggaaggagaagtcgtaac----------
--------------------------------------------------------------------
WDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGI
VMDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFE
QEMQTAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEAAGVHETTYNSIMKCDVDIRKDLYGNV
VCSGGTTMFPGIADRLQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPSIV
HRKCL--------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------ 
Am_tu_Lesq --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------y-----------r--------------------y---------------r---------
--------------------------------------r------------------------------r---
-------------------------------------------------------------------------
---------------------------------------------r---------------------------
-------------------------------------------------------------------------
--------y----------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------y----------------------------------------------
y-------------------------------------------------------------------y----
-------------------------------------------------------------------------
-------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPESLFQPSFLGRESSGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
--------------
RGHYTVGKELLEVSLNRIRKLADQCDGLQGFLIFHSVGGGTGSGFGSLLLDRLSADYGKKTKLDFCLFPSPQV
TTSVVEPYNTVLATHTLLEHTDCAFVLDNEAIYDICRRNLDIERPSYHNLNRVVAQIISSLTCSLRFPGSLNV
DLNEYKTNLVPYPRIHFLTCSYAPIVSEKKAFRERLNTMEITSAAFEPENMMCKCDPRKGKYMAVCLMYRGDI
TSKDATEAVSMVKNKATVQFVDWSPAGFKCGINQQKPTVVPGGEMAQSNRAVTMLSNTTAISEVFARVNKKFD
LMFNKRAFVH---------------------------------------------------------------
-------------------------------------------------------------------------



-----
GAELIDHILEVVRREMEGSECPQGFQLCHSLGGGTGSGLGTLLLSKIKEEYPDRLISTYSILPSPKVTDTVVE
PYNATLSLHQLIENADTVCCIDNGALFDICKRTLKLPNPDYAHLNALVSNVMSGVTCSLRFPGQLNSDLRKLS
VNLIP--------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------
EAMKKVAELTVEERNLLSVAYKNVIGARRAAWRIIASIEQKEKSESHVEQIKSYAKKIHTELNSIVTDVMKTI
DEHLLPNAESKVFYYKMKGDYYRYKAEFSTDEDRKEAAKQSLEGYQQALDGAQQSLAST--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_Fl_Ppla 
ggctaagccatgcaagtgtatatatgtgaaactgcgaatggctcattaaatcagttatagtttatttgatggc
tacatggataactgtagtaacataraagctaatacatgcggcgatgtatcattcaaatttctgccctatcaac
tt--
gttgttagtgtattggactaacaaggtgataacgggtgacggagaattggggttcgattccggagaaggagca
tgagaaacggctactatttctaaggaaagcagcaggcgcgcaaattattcaatggcaatttcccgaaatagtg
acaaaaaataacaatg--
catgtaattggaatgagtacaatttaaaacccttaacgagtaacaattagagggcaagtctggtgccagcagc
cgcggtaattccagctctaatagcgtatattaatattgttgcagttaaaacgctcgtagttgaatttttttac
tttgagaaaattagagtgttcaaagcagctgtatatattagcatgggataatggaatataatgattaataggg
acagttgggggtatttatattaaatggctagcggtgaaatgctcggacccatttaagataaactaaagcgaaa
gcatttaccaaggatgttttcattaatcaagaacgaaagttaagggatcgaagacgattagataccgtcgtag
tcttaactataaactatgccgaccagggatgtgagtgccttgtgagaaatcaaagtttttgggttctggggga
agtatggtcgcaaggctgaaacttaaaggaattgacggaggggcaccaccaggagtggagcgtgcggcttaat
ttgactcaacacgggaaaacttaccaggtccagacatttgaaggattgacagattgagagctctttcatgatt
aaatgggtggtggtgcatggccgttcttagttggtggagtgatttgtctggttaattccgttaacgaacgaga
cctttgccagctaaataacttcttagagggactgt-
aggaagtaaaggcgataacaggtctgtgatgcccttagatgttctgggccgcacgcgcgctacaatgattagt
tcatcgagggttaatctt--
aaacgctaatcgtgcttgggatagatgattgcaattatttatcttgaaccaggaattcctagtaatcgtagtt
catcagactgcgatgattacgtccctgccccttgtacacaccgcccgtcgctgctaccgattgaatgatccgg
tgaactcgtcggagaagttgagtaaaccttatcatttagaggaagcaagagtcgtaacMNDEVQALVIDNGSG
MCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEQIWHH
TFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSH
TVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEQEMQTAASSS
ALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTYNSIMKCDVDIRKDLYGNVVMSGGSTMFP
GIAERMNKELVALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGP-------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_Fl_Vebr --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------
accaggtccagacattagaaggattgacagattgatagctctttcatgatttaatgggtggtggtgcatggcc
gttcttagttggtggagtgatttgtctggttaattccgataacgaacgagacctttaccaactaaataacttc
ttagagggactat-
aggaagtaaaggcaataacaggtctgtgatgcccttagatgttctgggctgcacgcgcgctacaatgatgaac
tcaacgagggttaatctt--
aaacgttcatcgtgcttgggatagatgattgaaattatttatcttgaaccaggaattcctagtaatcgtatat
catcagtgtgcgatgattacgtccctgcccct-----------------------------------------
----------------------------------------------------------
CDDEVQALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH
GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG
RTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIKEKLAYV
ALDFEQEMQTAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGVHETTYNSIMKCDVDIRKD
LYGNVVLSGGSTMFPGIAERMNKELVALAPSTMKIKVIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDES
GPSIVHRKCF---------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------- 
Am_fi_Fnol 
gattaagccatgcatgtctaagagtggaagtctgcgaatggctcattaaatcagttatagtctatttggatgc
tacacggataactgtggcaattctagagctaatacgtgcggcggcgtcgcattcgaatttctgatctatcaac
tt--
gaaggtaggataggggcctaccttggttgtaacggataacggggaattagggttcggttccggagagggcgcc
tgagagatggcgaccacttccaaggaaggcagcaggcgcgcaaattacccaatgctaatacagcgaggtagcg
acaataaataacaatgtcggggcaattggaatgagcacaatttaaatcccttagcgaggaacaactagaggac
aagtccggtgccagcacccgcggtaattccggctctagtagcgtatattaaagttgttgcagttaaaaagctc
gtagtctgacttctttaccctgagcaaattgaggtgttcaaggcaggcgaacaatgtagcatgggataataga
atacaatgatcaacaggggcggtcggggtgcttcatatgcaggcgctagaggtgaaattcttggaccgtctgc
agatgcccagacgcgaaagcgttgcactagtacgtccccattgatcaagaacgaaagttaagggagcgaagac
gatcagataccgtcgtagtcttaaccctaaacgataccgaccagggatcgaggacccttgtgggaaaccagag
tctttgggttctggggggaatatggtcgcaaggctgaaacttaaaggaattgacggaagggcac-
accaggagtggagcctgcggcttaatttgactcaacacggggaaactcactcggtcaggacatagtaaggatt
gacaggttgacggtcctttcttgattctatgggtggtggtgcatggtcgttcttagttcgtggagtgatctgt
ctggttaattccgctaacggacgagacctctccttattaactaacttcttaggggtacaatggggagctagag
gcaataacaggtctgtgatgcccttagatgttcgaggctgcacgcgcgctacaatggtatggtcagcgagggg
gaatcacatgaatccatatcgtgctggggatagatgattgcaattattcgtcttcaacgaggaattcctagta
agtgcacttcatcagagtgcgctgattgcgtccctgccctttgtacacaccgcccgtcgctcctaccgattga
acggtccggtgaaatctacggagaagttgagtaaaccttactgtttagaggaaggagaagtcgtaac------
-----------------------------------------------------------
TLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVFLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQA
VLSXYASGRTTGIVMDAGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRD
IKEKLAYVALDFEQEMQTAASSSALEKSYELPDGQVITIGNERFRCPEAVFQPSFLGMESAGIHETTYNSIMK
CDVDIRKDLYGNTVLSGGSTMFPGIADRMQKELTALAPATMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI
SKEEYDESGPAIVHRKCFEILSIHIGQAGVQTGNACWELYCLEHGIQPDG-
FNTIFSETSSGKHVPRCVMVDLEPSVIDEVRSGTYRQLFNPSQLINGKEDAANNYARGHYTVGKELVDVTLER
IRKLSEVCTGLQGFMVFHSVGGGTGSGFGSLLLERLSVDYGKKSKLDFCVYPSPQVSTAVVEPYNSVLSTHSL
MEHTDVAFMXDNEAIYDICRKNLDIERPTYVNLNRLIAQVISSLTASLRFNGSLNVDINEFQTNLVPYPRIHF
LLCSYAPVINKEKVHHENLSVAELTXXLFEPQNMMAKCDPRKGKYMSVCLMYRGDIVQKDITAAIATIKTKRT
IQFVDWCPTGFKCGVNSQAPSAVPGGDLAKVPRAATMLSNTTAIAEVFSRLDHKFDLMFAKRAFVHWYVGEGM
EEGEFTEAREDLAALEKDFEEVATDGMREIVHLQVGQCGNQIGSRFWQTISEEHAIDPSGVYKGTDDLQLERI
NVYYNEASGGKYVPRAILVDLEPGTMDAVKSGPLGALFRPDNLVFGQNGAGNNWAKGHYTEGAELVDSVMEVV
RKEAEHCDCLQGFQICQSLGGGTGSGMGTLLLSKIKEEYPDRMLCTFSVAPSPKVSDTVVEPYNATLSLHQLV
ENADEVFCIDNEALYEICFKTLKLTNPSYNELNHLVSSVMSGITCCLRFPGQLNSDLRKLAVNLIPFPRLHFF



LVGFAPLTSAKAKDFRAVTVPELVQQMFDTKNMMAACDPRHGRYLTASAMFRGQMSTKEVEDQMLNVRNKNSS
YFVEWIPHNIKSSVCAVPPPGLKMAVTFIGNSTAIQEVFKRVNDQFTAMFKRKAFLHWYTGEGMDDMEFTEAE
SNIHDLINEYQQYQDATVEDE------------
LAEQAERYDEMVDAMKKVADLTVEERNLLSVAYKNVVGALRASWRIISSIEQKEENQSQISRIQNYRTKIENE
LSKICQDILDVLDKHLIAVAESKVFYYKMKGDYHRYLAEFSSVSSRRDVAESSLQAYKAATDVATTELPPTHP
IRLGLALNFSVFYYEILNSSDRACSLAKQAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLTLWTSDMMVHFTV
DQMRVIMDKPWNIRNMSVIAHVDHGKSTLTDSLVAAAGIIAIEDAGNVRLTDTRADEKERGITIKSTGISLHF
EMPKDGHEFLINLIDSPGHVDFSSEVTAALRVTDGGLVVVDVVEGVCVQTETVLRQALGERIVPVLTINKLDR
GFLELQLGPEEMYQNFVRVIENANVIMATYLLGDVTVYPEKGTVAFSAGLQGWAFTLSQFARMYAEKFGVDKE
KMAQRLWGDNYFDPESKKWTTNKTVSRAFCKFILEPIGQIFQAAMNDNWEKLDKMLKSIGITLNSEERSLQGK
RLLKNIMQKWLPADKALMEMMVLHLPSPAKAQRYRVENLYTGPQDDITAQAIRTCDPKGPLVMYVSKMVPSAD
KGRFFAFGRVFAGTIVSGSKVRILGQNYEPGKKEDLSIKNIQRTVIMMGRKTEPVDSVPVGNTCALVGVDQFI
VKSATLCSEESTWPIVTMKFSVSPVVRVAVEPKNAADLPKLVEGLKRLSKSDPLVQITIEESGEHIVAGAGEL
HLEICLKDLQEDFGGAELKVSEPVVSFRETVIAESSEVCLSKSPNKHNRLYCVAVPLAEGLPEAIEKGDISSK
DDPKTRARKLAETYGWDVTEARKIWSFGPNTDGANVLVDVTKGVQYLNEIKDSIVAALQWVTKEGVLTNENMR
GIRFNLMDVVLHADAVHRGGGQIIPTARRVFYAAQLTAKPRLMEPIFLVDIQCPQTAIGGIYAVMNKRRGQIV
EEVQRPGTPLTNVRCYLPVMESFGFTADLRGNTSGQAFPQCVFDHWKVVTGDPSEKGSKTEEIIMSTRKRKGL
PEEIPPLDRFLDKL 
Am_Tu_Hsph 
gattaagccatgcatgtctaagtatttgaaactgcgaaaggcacattaaaacagttatagtctattttaacct
ctcatggataactatagtaattctacagctaatacatattgcgatagttaaaaaaggtatctgacctatcaac
tgtcgatggtgttatctaggattaccatggtattaacgggtaccggaggattagggtttgattccggtgaggg
agccttagaaatggctaccactgccaaggaaggcagcaggcgcgtaaattacccaatgacaatcagttgaggt
agcgacgaaaaatatcaatgtatttatgtttgaaatgagatcaatataaacttattaacaaggaacaattgga
gggcaagtctggtgccagcagccgcggtaattccagctccaatagctagtgttaaagttgttgcagttaaaaa
gctcgtagttggatttttttactttgaaaaaattagagtgttcaaaacagatgaatatattaccatgaaaaaa
aaaaacataacgattaatagggatagttggggtcactcatattcaattgtcagaggtgaaattctaggattaa
ttgaagatgaactaatgcgaaagcatttgacaaggatgttttcattaatcaagaacgaaagttgggggatcga
agatgaccagataccgtcgtagtcccaaccctaaacaatgtgaacttaggatctataggctaaatgagaaatc
aaagtatttgcattccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggaacctgcggcttaatttgactcaacacggggaaacttaccaggaccgtactgatttaggattgaca
ggttgatagccctttnttgatttttagaatggtggtgcatggccgtttttagttggtggagtgatttgtctgg
ttaattccgttaacgaacgagaccttaacctattaaataccttcttagagggactcttggaagtttgaggcaa
aaacaggtctgtgatgcccttcgatgttctgggccgcacgcgcgttacaatgattggaacaacgaggggtaat
ctttgtaaatgtattcgtaatggggatagaatattgaaattattattctccaacgaggaattcctagtaaata
taaatcatcaatctgtgttgattgcgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaacgg
cctggtgagaactatggaaaaatagttcaaaccctaccgtttagaggaaggagaagtcgtaac----------
-------------------------------------------------------------------------
-----------------------
EAPLNPKTNREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIALDIGDGVAHTVPIYEGYALPHAIMRMD
LAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMDTAASSSTLEKSYELPDGQVITVGN
ERFRCPEALFQPSFLGRESSGIHEATYNSIMKCDVEIRKDLYGYVVLSGGTTIFPGIADRIQKELVNLAPSTM
KIKIIAPPERKYSVWIGGSTVSSLSTFQQMWISKEEYDESGP-------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------------- 
Am_tu_Agib -------------
aagtccaagtaccggaaactgcgaacggctcattaaatcagttgcgatctactcggcgtgccgccggataacc
gtagtaattctagggctaatacgtgcggcgactcgccgaatgagtttctgacctatcaactcgagacggcggg
gtagaggcccgccgcggtaacgacgggtaacggggaatcagggttcgattccggagagggagcccgagaaacg
gctaccacttccaaggaaggcagcaggcgcgcaacttaccctaactcgattcgaggaggtagtgacaagaaat
accgatgcgggcgcgttcggaatgagtacgattcgaaccacctaacgaggaacgatcggagggcaagtctggt
gccagcagccgcggtaattccagctccaatagcgtacgttaaagttgctgcagttaaaaagctcgtagttgaa
cgtcgttacctggaaaaaatcggggcgatctaggcgggcgaacgatcggacacgggataacggaagacaacgg
tgaatagggacggtcggggccgcccgtaccgggtcgtgagaggtgaaattctaggatcgacccgagacgaact
gccgcgaaagcattcggcaaggacgctttcattaatcaagaacgaaagtcgggggatcgaagacgatcagata
ccgtcgtagtcccgaccgtaaacgatgccgaccgagggcccggaggctccccgagaaatcagagtattcgggt
tccggggggagtatagttgcaaggccggaacttaaa-
gaatagacggaagggcaccatcagaagtggaatgtgcggcataaattaactcaacgcgggaaaactcaccagg
tcaggacacggtaaggaaagacggaaagaaggatctatttcaattccgtggaaaatggtacaagaccgttttt
ggtaggtggatcgatccgtctggttaattccgttaacaaacgagaccttggcactccgaatagcttcttagag
ggaccgt-
ggaggtttgaggcaacgacaggtctgtgatgcccttagatgttaaggacctcacgcgcattacactgacgcgt
ccaacgggggggaatccgc--
aaggcgcgtcgtgatggggattgaacgatgcaattgttgttcacgaacgaggaattcctagtaggcgcgggtc
atcaacccgcgccgattacgtccctgcccattg-
acacaccgcccgtcgctcctaccgatcgaacggtccggtgaggacccaggagaatccatccgaacct------
---------------accgta----------------------------------------------------
-----------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIVRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIKEKLSYVALDFDAEMATAA
SSSALEKSYELPDGQVITVGNERFRCPEALFQPSFLGRESSGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
--------------
RGHYTVGKELLDTAMNRIRKMADQCDGLQGFLIFHSISGGTGSGFGSLLLDRLSNDYGKKTKLDFCLFPSPTV
CNSVVEPYNAVLATHTLLEHTDVAFVLDNEAIYDICKKNLDIPSPTYVNLNRVVAQIISSLTCSLRFPGSLNV
DLNEYKTNLVPYPRIHFQMCSYAPIMSEKKLIREKLSTQDITAAAFEPENIMAKVDPKKGKYMAVCMMYRGDV
TSTDVSEAVATARSKASVNFVDWSPAGFKCGINQQKPTVVPGTEMAGSNRAVTMLSNNTAICDIFSRINRKFD
LMFQKRAFVH---------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------
GFCVQTETVLRQALTERIKPVLMVNKLDRAFLELQLDPEDAYQNFQRTIETANVIIATYLLGDVQVYPEKGTV
GFGSGLHGWGFTLSKFADMYASKFGVAKERMVQKLWGDNFYDPKSKKWKKNSPLRRAFVQFILDPIYKLLDSI
MKDEAEKYNKMLKSLGILLKGEEKDLKNKNLLKVVMRKFLPASEALLEMLVVHLPSPV---------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------- 
Am_tu_Ahem --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------
taccacttccaaggaaggcagcaggcgcgcaacttaccctaactcgattcgaggaggtagtgacaagaaatac
cgatgcgggcgcgttcggaatgagtacgattcgaaccacctaacaaggaacgatcggagggcaagtctggtgc
cagcagccgcggtaattccagctccaatagcgtacgttaaagttgctgcagttaaaaagctcgtagttgaacg
tcgttacctggaaaaaatcggggcgatctaggcgggcgaacgataggacacgggataacggaagacaacggtg
aatagggacggtcggggccgcccgtaccgggtcgcgagaggtgaaattctaggatcgacccgagacgaaccgc
cgcgaaagcattcggcaaggacgctttcattaatcaagaacgaaagtcgggggatcgaagacgatcagatacc
gtcgtagtcccgaccgtaaacgatgccgaccgagggcccggaggctccccgagaaatcagagtattcgggttc
cggggggagtatggtcgcaaggccgaaacttaaaggaattgacggaagggcaccaccaggagtggaatctgcg
gcttaatttgactcaacgcgggaaaactcaccaggtcaggacacggtaaggattgacggactgaaggatcttt
ctcgattccgtggaaagtggtgcatggccgtttttggttggtggatcgatccgtctggttaattccgttaacg
aacgagacctcggcactccgaatagcttcttagagggaccgt-
ggaggttcgaggcaacgacaggtctgtgatgcccttagatgttctgggccgcacgcgcattacactgacgcgt
ccaacgggggggaatccgc--
aaggcgcgtcgtgatggggattgaacgttgcaattgttgttcacgaacgaggaattcctagtaggcgcgggtc
atcaacccgcgccgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgatcgaacggtccggt
gaggacccaggagaatccgtccgaaccttaccgtttagaggaaggagaagtcgtaac----------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----
XSPNVCNSVVEPYNAVLATHTLLEHTDVAFVLDNEAIYDICKKNLDIPTPTFVNLNRVVAQIISSLTCSLRFP
GSLNVDLNEYKTNLVPYPRIHFQMCSYAPLMSEKKRIRDRLSTQDITAAAFEPDNILAKVDPKKGKYMAVCMM
YRGDVSSTDVSEAVASAKSKASVNFVDWSPAGFKCGINQQKPTVVPGTEMGASDRAVTMLSNNTSICDVFSRI
NRKFDLMFHKRAFVH----------------------------------------------------------
-------------------------------------------------------------------------
----------
GAELVDQILEVIRREAEASECLQGFQLSHSLGGGTGSGLGTLLLSKIREEYPERLLSTFSVMPSPQVTDTVVE
PYNATLSIHQLIENADCVFCIDNEALFNICKKTLKIPHPDFDHLNHLISNVMSGITCSLRFPGQLNADLRKLA
VNLVP--------------------------------------------------------------------
-------------------------------------------------------------------------



---------------------------------------------------------
EAMKKVAELSVEERNLLSVAYKNVIGARRAAWRIISSIEQKEKSENHVEKIKKYASKIDKELNDIVTDVMMVL
DSHLIPNAESKVFYYKMKGDYYRYKAEFTADDIRKEAAQKSLEGYEKSLEIANSLLST---------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------
VLMVNKLDRAFLELPLDPEDAYQNFQRTIETANVIIATYLLGDVQVYPEKGTVGFGSGLHGWGFTLSKFADMY
ASKFGVAKERMVQKLWGDNFYDPKSKKWKKNSPLRRAFVQFILDPIYKLLDSIMKDEAEKYNKMMKSLGILVK
GDEKDLKNKNLLKVVMRKFLPASEALLEKLVVHLPSPVKAQKYRVENL-------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------- 
Am_Tu_Avul --------------------------------------------------------------
--------------------------------------------------
ggcgactcgccgaatgagtttctgacctatcaactcgagacggcggggtagaggcccgccgcggtaacgacgg
gtaacggggaatcagggttcgattccggagagggagcccgagaaacggctaccacttccaaggaaggcagcag
gcgcgcaacttaccctaactcgattcgaggaggtagtgacaagaaataccgatgcgggcgcgttcggaatgag
tacgattcgaaccacctaacgaggaacgatcggagggcaagtctggtgccagcagccgcggtaattccagctc
caatagcgtacgttaaagttgctgcagttaaaaagctcgtagttgaacgttgttacctggaaaaaatcggggc
gatctaggcgggcgaacgatcggacacgggataacggaagacaacggtgaatagggacggtcggggccgcccg
taccgggtcgtgagaggtgaaattctaggatcgacccgagacgaaccgccgcgaaagcattcggcaaggacgc
tttcattaatcaagaacgaaagtcgggggatcgaagacgatcagataccgtcgtagtcccgaccgtaaacgat
gccgaccgagggcccggaggctccccgagaaatcagagtattcgggttccggggggagtatggtcgcaaggcc
gaaacttaaaggaattgacggaagggcaccaccaggagtggaatctgcggcttaatttgactcaacgcgggaa
aactcaccaggtcaggacacggtaaggattgacggactgaaggctctttctcgattccgtggaaagtggtgca
tggccgtttttggttggtggatcgatccgtctggttaattccgttaacgaacgagacctcggcactccgaata
gcttcttagagggaccgt-
ggaggtgcgaggcaacgacaggtctgtgatgcccttagatgttctgggccgcacgcgcattacactgacgcgt
ccaacgggggggaatccgc--
aaggcgcgtcgtgatggggattgaacgttgcaattgtcgttcacgaacgaggaattcctagtaggcgcgggtc
atcaacccgcgccgattacgtccctgccctttgcacacaccgcccgtcgctcctaccgatcgaacggtccggt
gaggacccaggagaatccgtcctaaccttaccttttcgaggaaggagaagtcgtaac----------------
---------------------------------------------------------------------
WPHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIVRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIKEKLSYVALDFDAEMATAA
SSSALEKSYELPDGQVITVGNERFRCPEALFQPSFLGRESSGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Am_Hi_Gfon --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------
taccacttctaaggaaggcagcaggcgcgcaaattacccaatcctgacacagggaggtagtgacaataaataa
caatataggtgtaattggaatgagagcaatttaaatatctcaacgagtatcaattggagggcaagtctggtgc
cagcagccgcggtaattccagctccagtagcgtatattaaagttgttgcagttaaagagctcgtagttggatc
tttttactttgaaaaaattagagtgttcaaagcagatgaatagtttagcatgggataatagaatataatgatt
aataggaacggtcgggggtattggtatttcattgtcagaggtgaaattcttagattaatgaaagacccacata
agcgaaagcatttaccaaggacgtttccattaatcaagaacgaaagtttggggatcgaagacgattagatacc
gtcgtagtccaaaccataaacgatgccaaccaagaatcgagagactctgtgagaaatcaaagtttttgggtcc
tggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcac-
accaggggtggaacctgcgg-----------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------
TFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVTH
TVPIYEGYALPHAILRLDLAGRDMTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAASSS
SLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTYNSIMKCDVDIRKDLYG------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_tu_Ncar --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----
ttaaaaagctcgtagttgtaaactattaccttgaagaaatcaaagcgcctaaagcaggagaatgaattagcat
gggataatgtaaaatgatgattaatagggatagttggggccacttgtattgaaccgtcagaggtgaaattcta
ggaccggttcaagacaaactactgcgaaagcatctggcaaggatgttttcattaatcaagaacgaaagttgcg
ggcgcgaagatgatcagataccgtcgtagtcgcaactataaactttgtcgcccaaggggtagtggtctttgtg
agaaatcaaaggatttggactctgggggaagtatggtcgcaaggctgaaacttaaaggaattgacggaagggc
accaccaggagtggaacctgcggcttaatttgactcaacacggggaaacttaccaggtccagacacaataagg
attgacagattgatagctctttcttgattctgtggaaagtggtgcatggccgtttttagttggtggattgatt
tgtctggttaattccgttaacgaacgagacctaaacctactaactaacttcttagagggactc-
tggaagttttaggcaacaacaggtctgtgatgcccttagatgttctgggccgcacgcgcgttacaatgaaatg
ctcaatgagtgggaacctgtgtaaagtttttcaagattgggataggtcattgtaattattgaccttaaacgag
gaattcctag---------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPEALFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLYGNIVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------
GAELIDSVLDVVRKEAESCDCLQGFQMCHSLGGGTGSGMGTLLISKIREEYPDRMMCTFSVVPSPKVSDTVVE
PYNATLSVHQLVENADECMILDNEALYDICFRTLKLTTPSFGDLNHLISAVMSGL------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------- 
Am_tu_NeT2 --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------
tagcgtatgttcaagttgctgcatttaaaaagctcgtagttgtaaactattaccttgaagaaatcaaaacgtc
taaagtaggagaatgaattagcatgggataatgtaaaatgatgattaatagggatagttggggccacttgtat
tgaaccgtcagaggtgaaattctaggaccggttcaagacaaactactgcgaaagcatctggcaaggatgtttt
cattaatcaagaacgaaagttgcgggcgcgaagatgatcagataccgtcgtagtcgcaactataaactttgtc
gcccaaggggtaagggtctttgtgagaaatcaaagtatttggactctgggggaagtatggtcgcaaggctgaa
acttaaaggaattgacggaagggcaccaccaggagtggaacctgcggcttaatttgactcaacacggggaaac
ttaccaggtccagacacaataaggattgacagattgatagctctttcttgattctgtggaaagtggtgcatgg
ccgtttttagttggtggattgatttgtctggttaattccgttaacgaacgagacctaaacctactaactaact
tcttagagggactc-
tggaagttttaggcaacaacaggtctgtgatgcccttagatgttctgggccgcacgcgcgttacaatgaaatg
ctcaatgagtgggaacctg-
aaaaagtttttcaagattgggataggtcattgtaattattgaccttaaacgaggaattcctag----------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPEALFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----- 
Am_tu_Hpap -------------------------
gtaaaactgcgaacggctcattaaatcagttataaatgaattagacattaaatggataaccctagtaattcta
gagctaatacatgcggtgagaatctaaacatatttctgacctatcaactgtcgatggtgtcatatttgtacac
catggtttttacgggtaacggggaattagggttcgattccggagagggagcctgagaaatggctaccacttcc
aaggaaggcagcaggcgcgcaaattacccaatctcgatccgaggaggtagtgacaagaaataccaatataggt
atgtttggaatgtgtacgatttaaataacctgcttaggaactattggaggacaagtctggtgccagcacccgc
ggtaattccagctccaatagcgtatgttaaagttgctgcatttaaaaagctcgtagttggaatttattacctt
gaagaaatcaaagcgcctaaagcaggagaatgaattagcatgggataatggaaaatgatgattaatagggata
gttggggccacttgtattgaaccgtcagaggtgaaattctaggaccggttcaagacaaactactgcgaaagca
tctggcaaggatgttttcattaatcaagaacgaaagttgcgggcgcgaagatgatcagataccgtcgtagtcg
caactataaactttgtcgcccaaggggtagtggtctttgtgagaaatcaaagtatttggactctgggggaagt
atggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtggaacctgcggcttaatttg
actcaacacggggaaacttaccaggtccagacacaataaggattgacagattgatagctctttcttgattctg
tggaaagtggtgcatggccgtttttagttggtggattgatttgtctggttaattccgttaacgaacgagacct
aaacctactaactaacttcttagagggactc-
tggaagttttaggcaacaacaggtctgtgatgcccttagatgttctgggccgcacgcgcgttacaatgaaatg
ctcaatgagtgggaacctgtgtaaagtttttcaagattgggataggtcattgtaattattgaccttaaacgag
gaattcctagtaaatgtaagtcatcaacttacgttgattacgtccctgccctttgtacacaccgcccgtcgct
cctaccgatcgaatgatccggtgaggactctggaaaatctgttcgaaccttattatttagaggawggagaagt
cgtaac-------------------------------------------------------------------
------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPEALFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLYGNIVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
--------------RGHYTVGKDLIDTTLNRIRKIADQCDGLQGFLIFHSVGGGTGSGFASALLTRLSADY-
KRCKLDFCLYPSPQVATSVVEPYNSVLATHSLLEHTDCAFVLDNEAIYDICKRNLDIERPSYANLNRVVAQVI
SSLTSSLRFQGSLNVDINEFQTNLVPYPRIHFLLCSYAPIVTEKKAVRERISTAEITSSAFEPESMMCRVDPR
RGKYMAVCMMYRGDVVSKDVSDAVSAMKSKATVQFVDWSPAGFKCGINQQKPRVVPGGELAQSNKAVCMLSNT
TAISELFARINKKFDLMFAKRAFVH------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----
DAMKKVAELSVEERNLLSVAYKNVIGARRAAWRIISSIEQKEKTDANVTKIKSYAGKIEKELNDICADVMDVL
DNHLINNAESKVFYHKMKGDYFRYKAEFTAEDKRKEASQHSLEAYQKALEIAEAQLPTT--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_tu_Npen --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------------
aaagttgctgcatttaaaaagctcgtagttgtaaactattaccttgaagaaatcaaagcgcctaaagcaggag
aatgaattagcatgggataattgaatatgatgattaatagggatagttggggccacttgtattgaaccgtcag
aggtgaaattctaggaccggttcaagacaaactactgcgaaagcatctggcaaggatgttttcattaatcaag
aacgaaagttgcgggcgcgaagatgatcagataccgtcgtagtcgcaactataaactttgtcgcccaaggggt
agtggtctttgtgagaaatcaaaggatttggactctgggggaagtatggtcgcaaggctgaaacttaaaggaa
ttgacggaagggcaccaccaggagtggaacctgcggcttaatttgactcaacacggggaaacttaccaggtcc
agacacagtgaggattgacagattgatagctctttcttgattttgtggaaagtggtgcatggccgtttttagt
tggtggattgatttgtctggttaattccgttaacgaacgagacctaaacctactaactaacttcttagaggga
ctc-
tggaagttttaggcaacaacaggtctgtgatgcccttagatgttctgggccgcacgcgcgttacaatgaaatg
ctcaatgagtgggaacctgtgtaaagtttttcaagattgggataggtcattgtaattattgaccttaaacgag
gaattcctagtaaa-----------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPEALFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
--------------RGHYTVGKDLIDTTLNRIRKIADNCDGLQGFLIFHSVGGGTGSGFASALLTRLSADY-
KKCKLDFCLYPSPQVATSVVEPYNSVLATHSLLEHTDCAFVLDNEAIYDICKRNLDIERPSYANLNRVVAQVI
SSLTSSLRFQGSLNVDVNEFQTNLVPYPRIHFLLCSYAPIVSEKKAGRERLSTAEITSSAFEPESMMCRVDPR
RGKYMAVCMMYRGDVVSKDVSDAVAAMKSKATVQFVDWSPAGFKCGINQQKPRVVPGGELX------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----
EAMRKVAELSVEERNLLSVAYKNVIGARRAAWRIISSIEQKEKTESNVQKIKSYAGKIEKELNDICANVMDVL
DNHLIPHAESKVFYHKMKGDYFRYKAEFTSEDKRKEASDHSLEAYKKALEIAEAQLPTT--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_tu_Quad --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------
taccacttccaaggaaggcagcaggcgcgcaaattacccaatctcgatccgaggaggtagtgacaagaaatac
caatataggtatgtttggaatgtgtacgatttaaataacctgcgtaggaactattggaggacaagtctggtgc
cagcacccgcggtaattccagctccaatagcgtatgttaaagttgctgcatttaaaaagctcgtagttgtaaa
ctattaccttgaagaaatcaaagcgcctaaagcaagagaatgaattagcatgggataatggaatatgatgatt
aatagggatagttggggccacttgtattgaaccgtcagaggtgaaattctaggaccggttcaagacaacctac
tgcgaaagcatctggcaaggatgttttcattaatcaagaacgaaagttgcgggcgcgaagatgatcagatacc
gtcgtagtcgcaactataaactttgtcgcccaaggggtagtggtctttgtgagaaatcaaaggatttggactc
tgggggaagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccaggagtggaacctgcg
g------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFDAEMETAA
SSSTLEKSYELPDGQVITVGNERFRCPEALFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS---------------------------
-------------------------------------------------------------------------
--------------RGHYTVGKELLDTTLNRIRKLSDMCDGLQGFLIFHSVGGGTGSGFASALLTRLSADY-
KKCKLDFCIYPSPMVSTSVVEPYNSVLATHSLLEHTDCAFVLDNEAIYEICKRNLDIERPSYTNLNRVVAQVI
SSLTSSLRFQGSLNVDINEFPTNLVPYPRIHFLLCSYAPIVSEKKAFRERLSTAEITSSAFEPENMMCKVDPR
RGKYMAVCMMYRGDVVSKDVSDAVAAQKSKATVQFVDWSPAGFKCGLNQQRPSVVPGGELAQTNKAVCMLSNT
TAIADVFSRINKKFDLMFAKRAFVH------------------------------------------------
-------------------------------------------------------------------------
--------------------
GAELIDQILDVIRREMEGCECPQGFQLCHSLGGGTGSGLGTLLLSKIKEEYPDRLISTYSVLPSPKVTDTVVE
PYNATLSLHQLIENADSVCCIDNGALFDICKRTLKLPNPDYFNLNALISNVMSGVTCSLRFPGQLNSDLRKLS
VNLIP--------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------
EAMRKVAELSVEERNLLSVAYKNVIGARRAAWRIISSIEQKEKTDSNVQKIKSYAGKIEKELNDICANVMDVL
DNHLIPHAESKVFYHKMKGDYFRYKAEFTSEEKRKEASQHSLEAYQKALEIAEAQLPTT--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_tu_Dlan --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------atggttgatagggttaatcggggtcggttaaat-
gagtagggagaggtgaaattctaaaatccaaccaaattgaacaagggcgttatcattcatcaagggtgatttc
-tgaatcaagaagaaaagttagggcatcgaaaatgtttagataacgtcgtagtttcaatat--
aactatatcaaccaaataatttgggttttgattagaaatcgaaatgt---
gattctagggggaatatgatcgcaaggctgaaacttaaaggaattgacggaagggcacccccaggattggaac
caccggttaaa-
tttactcaacgcgggaaaacttaccaggtcaagacacagttatgattcacagattggtggttctttcatgatt
ttgtggatagtggtgcatggccgtttttagttggtggattgatttgtctggttaattccgttaacgaacgaga
ccttaacctattaaatatcttcttaaagggacccaaggaagattaaggcaacaacaggtctgtgatgccctta
gatgtcctgggccgcacgcgggttacattggattccacaaagtgagggaaccactaatacaaatacctaaact
gggatagtaaattgtaattattattcttgaacgaggaattcctagtaaacttacttcattagagtgagttgat
tacgtccctgccctttgtacacaccgcccgtcgctcctaccgattgaatggtccggtgaggacttaggaaaat
ttgttcaaaccttattgtttaaaggaaggagaaggcgtaac--------------------------------
-----------------------------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTGIVLDIGDG
VCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVA-
XFDAEMETAASSSTLEKSYELPDGQVITVGNERFRCPEPLFQPSFLGREAAGIHECTYNSIMKCDVDIRKDLY
GNIVLSGGTTMFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLS-----------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
--------------- 
Am_di_ddis 
gattaagccatgcatgtctaagtatatgaaactgcagacggctcattacaacagtgataaactaatagacttc
cttttggataaccgcagtaaatc-
ggggctaatacatacttcgacaagtctactgtgtcactgccctatcaactttcgatggtacggtattggccta
ccatggttgtaacgggtaacggggaattagggttcgattccggagagggagcctgagaaatggctaccacttc
tacggaaggcagcaggcgcgcaaattactcaatcccaata-
cgggaagtagtgacaataaatatcaataccta-gcaattgaaatgaacacaaattaaaactcttaattaaca-
caattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcatatactaaagttgttgca
gttaaaaagctcgtagttgaagtttttcactgtgagaaaattgtggtgtttaaagcaggtgatctttgcagca
tggtatgatgaaacataatgattaatagggatggatgggggtgttcatattggtgggcgagaggtgaaattcg
ttgaccctatcaagatgaacttctgcgaaagcattcaccaaatacttccccattaatcaagaacgaaagtttg
gggatcgaagacgatcagataccgtcgtagtccaaactataaactatgtcgaccagggatcggttaaccttgt
gagaaatcagagtgtttagattccggggggagtatggtcgcaagtctgaaacttaaaggaattgacggaaggg
cacacaatggagtggagcctgcggcttaatttgactcaactcgggaaaacttaccaagctaagatatagtaag
gattgacagactaaaagatctttcatgattctataagtggtggtgcatggtcgttcttagttggtggagcgat
ttgtctggtcaattccgataacggacgagacctcgacctgctaactaacttcttagagggacta-
cggaagtccgaggcaataacaggtctgtgatgcccttagataccttgggccgcacgcgcgctacaatgtagga
aacaaaaaggggtaatcatttgaatttcctacgtaactgggcttgatctttgtaattattgatcataaacgag
gaattccttgtaagcgtaagtcattaccttatgctgaatatgtccctgccctttgtacacaccgcccgtcgct
cctaccgatcgaatgatacggtaaagttaacggaaaagttatttaaatctcattgtttagaggaaggagaagt
cgtaacDGEDVQALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTL
KYPIEHGIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVL
SLYASGRTTGIVMDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYMMKILTERGYSFTTTAEREIVRDIK
EKLAYVALDFEAEMQTAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTYNSIMKCD
VDIRKDLYGNVVLSGGTTMFPGIADRMNKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISK
EEYDESGPSIVHRKCFEIISIHIGQAGIQVGNSCWELYCLEHGIDKDG--
ETFFRESSTKKVVPRSLFIDLEPTVIDEIRSGDYRELFHPNQLINGKEDAANNYARGHYTVGKELLDLSLQRI
RELTDECDGLQGFFLFHSVGGGSGSGFGSLLLQKLASEYGKKSKIDFCIYPSPQVSTAVVEPYNCVLSTHSLL
EHCDVTFMLDNEAIYDVCKKKLHIERPSYANLNRMIAQVISSLTSSLRFPGQLNVDINEFQTNLVPFPRIHFL
LASYAPLISIENANHEQVTVSAITNSVFSNDNLLAKCDPSSGKYMSCCLLYRGNMTPNEAQTAVADIKTSKTV
NFTSWSKTGFKCGINSSIPTVVPGGDMANIEKAVCLLSNTTSISQIFNRLNRKFSLMFEKRAFVHWYVGEGME
EGEFAEARDDLLALEKDYESLAEDLMREIVQIQAGQCGNQIGSKFWEVISEEHGIQSDG--
EHLKRLQLERINVYYNEARDGKYVPRSVLVDLEPGTVDTIKASPYGKLFRPDNFIHGQSGAGNNWAKGHYTEG
VELVESVLDVVRRETEGCDCLQGFQVTHSIGGGTGSGLGTLLISKIREEFPDRMMCTFSVVPSPKVSLTVVEP
YNATLSVHQLVENADEVMCIDNEALHDICFRTLKLTQPNYGDLNHLISSVMSGITCCLRFPGQLNSDLRKLAV
NLIPFPRLHFFLVGFAPLTAKGASSYNRITVPELTQQMFDAKNMMAASDPHNGKYLTASALFRGKIFTKEVDE
QMHNIQTKNSSYFVEWIPHNIKSSICDIPPKGTPMAVTFIGNNTAIQDLFKRISIHFQAMFRRKAFLHWYTLE
GMEELEFTEAESNMNDLVYEYQQYSNQETEED-
MTREENVYMAKLAEQAERYEEMVEAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEESENHVKK
IKEYKCKVEKELTDICNDILEVLESHLIVSSESKVFYYKMKGDYFRYLAEFATGNPRKTSAESSLIAYKAASD
IAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACNLAKTAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLTL
WTSDVMVNFTIDQIRAIMDRRENIRNMSVIAHVDHGKTTLSDSLIQRAGIIADKVSGDMRYMSCRADEQERGI
TIKSSSVSLHFEMPKTSHEFLINLIDSPGHVDFSSEVTAALRVTDGALVVIDCVEGVCVQTETVLRQAVAERI
KPVLFVNKVDRFLLELQLNTEEAYLSFRRAIESVNVIVGNT--
GDVTVSPEKGTVAFGSGLHGWGFTLGRFAKLYAAKFGVPEDKLMGRLWGDSYFDATAKKWTSNKALPRAFCQF
VLEPIYQLTRAIVDEDAVKLEKMMKTLQITLAPEDAEIKGKQLVKAVMRKFLPAADAILSMIVTHLPSPLVAQ
KYRCANLYEGPMDDECAVAIQKCDPNGPLMMYVSKMVPTSDKGRFYAFGRVFSGIIRTGQKVRIMGVNYVPGK
KDDLFLKSIQRTVLMMGRKTEQIEDCPCGNIVGLVGVDQFLVKSGTITTSEVAHNIRVMKFSVSPVVRVAVEP
KNPSDLPKLVEGLKRLAKSDPCVLCYSEESGEHIVAGAGELHLEICLKDLAEDHAGIEIKTTDPVVSFRESVS
EESSIMCLSKSPNKHNRLFMKASPISMELQDLIEAGDISSKDDPKARANYLADNHEWDKNDAMNIWSFGPEGN
GANLLVNVTKGVQYLNEIKDSFVGAFQWATKEGVVCDENMRGIRFNLYDVTLHTDAIHRGGGQIIPTARRVLY



AAELTASPTLLEPIYLVEITAPENAIGGIYSVLNRRRGIVIGEERRIGSPLFSVKAHLPVLESFGFTADLRSH
TAGQAFPQCVFDHWASI--GVVNKDKKATEVALATRKRKGLAPEIPDLDKFHEKL 
Am_di_Dpur 
gattaagccatgcatgtctaagtatatgaaactgcagacggctcattacaacagtgataaactgctagacttc
cttttggataaccgcagtaaatc-
ggggctaatacatagttcgacaagtctactgtgtcactgccctatcaactttcgatggtacggtattggccta
ccatggttgtaacgggtaacggggaattagggttcgattccggagagggagcctgagaaatggctaccacttc
tacggaaggcagcaggcgcgcaaattactcaatcccaata-
cgggaagtagtgacaataaatatcaataccta-gcaattgaaatgaacacaaattaaaactcttaattaaca-
caattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcatatactaaagttgttgca
gttaaaaagctcgtagttgaagttattcactgtgagaaaattgtggtgtttaaagcaggtgatctttgcagca
tggtatgatggaacataatgattaatagggatggatggggatgttcatattggtgggcgagaggtgaaattcg
ttgaccctatcaagatgaacttctgcgaaagcattcatcaaatacttccccattaatcaagaacgaaagtttg
gggatcgaagacgatcagataccgtcgtagtccaaactataaactatgtccaccagggatcggttaaccttgt
gagaaatcagagtgtttagattccggggggagtatggtcgcaagtctgaaa-
ttaaaggaattgacggaagggcacacaatggagtggagcctgcggcttaatttgactcaactcgggaaaactt
accaagctaagatatagtaaggattgacagactaaaagatctttcatgattctataagtggtggtgcatggtc
gttcttagttggtggagcgatttgtctggtcaattccgataacggacgagacctcgacctgctaactaacttc
ttagagggacta-
cggaagtccgaggcaataacaggtctgtgatgcccttagataccttgggccgcacgcgcgctacaatgtataa
aacaaaaaggggtaatcaattgaattttctacgtaactgggattgatctttgtaattattgatcataaacgag
gaattccttgtaagcgcaggtcattaccctgtgctgaatatgtccctgccctttgtacacaccgcccgtcgct
cctaccgatcgaatgatacggtaaagttaacggaaaagttatttaaatctcattgtttagaggaaggagaagt
cgtaac-MSEKKPIVIDVGTYNFKVGFSGDKYTT--FPSMYGEDKR-
KVIVGKKLFEDNEGGLSKEECDSIMVKSVLERGIVKNIEKFNKLLEYTFEDVLHVSPNEHKIFLTERPKNPKE
NREKIIESLFEKYGAPSIYIGNQQVLSLYASNLTNGIVIDSGEGITSCVPVFEGYSFPNAVENINVSGIDVSN
IIAKELKENPSSFYNNTNMKIIKEIKEKLSFVPIDYKEILE---
QQTENQHSFKLPDGKEIKLNNQILLSGDVLFNPNLVNNENLSLVEATIQSINKCDEIIQNSLYNNIVIAGGST
LFNGFVSRLKEELLKTVPKNVKINLIAPLDRDYSSWIGGSILTSHSSMEKLYVTKNEYLENGPSIIHKKCLEI
ISIHIGQAGVQVGNSCWELYCLEHGIRNDG--
ETFFKESSVGKVVPRSVFIDLEPSVIDEVRTGHYKSLFHPENMITGKEDAANNYARGHYTVGKELLEKSLDTI
RKLTDECEGLQGFFVFHSVGGGSGSGFGSLLLQKLSADYGKKSKIDFCIYPSPQVSTAVVEPYNSVLSTHSLL
EHTDVAFMLDNEAIYDVCKRSLNVERPTYNNLNRLIAQVISSLTSSLRFPGELNVDINEFQTNLVPFPRIHFL
LSSYAPLVSKEKAEHENVTISAITNAAFTNQNLLAKCDPSTGKYMSCCLLYRGSVTPKEVQAAVADIKAAKTV
SFVSWSQTGFKCGINSSPPTTVEGGDLAAVDKAVCLLSNTTSISQIFSRLNHKFELMYTKRAFVHWYVGEGME
EGEFAEAREDLLALEQDYRTLG-DE------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------
SSNREENVYMAKLAEQAERYEEMVDAMKKVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEESESHVK
KIKEYKEVVEKELSKICEDILEVLEKNLIPSSESKVFYYKMKGDYYRYLAEFATGPQRKSSAENSLIAYKEAS
DIAVTELPPTHPIRLGLALNFSVFYYEILNSPDRACNLAKTAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLT
LWTSDIMVNFTIDQIRSIMDRRENIRNMSVIAHVDHGKTTLSDSLIQRAGIIADKVSGDMRYMSCRADEQERG
ITIKSSSVSLHFEIAKTSREFLINLIDSPGHVDFSSEVTAALRVTDGALVVVDCVEGCCVQTETVLRQAVAER
IKPVLFVNKVDRFLLELQLNTEEAYISFRRAIESVNAIVGNT--
GDVTVQPEKGTVAFGSGLHGWGFTLGRFAKLYAAKFGVPQEKLMTRLWGDNYFDAEAKKWTSSKQLPRAFCQF
VLEPIYQLTRAVIDEDNAKIEKMVKTLSIVLTPEDMELKGKQLVKAIMRKFLPAADAILNMIVVHLPSPLVAQ
RYRVENLYEGPMDDECATAISNCDPNGPLMMYVSKMVPTSDKGRFYAFGRVFSGIIRTGQKVRIMGVNYVPGK
KDDLFLKSIQRTVLMMGRKTEQIEDCPCGNIVGLVGVDQFLVKTGTITTSEVAHNIRVMKFSVSPVVRVAVEP
KNPSDLPKLVEGLKRLAKSDPCVLCYSEESGEHIVAGAGELHLEICLKDLAEDHAGIEIKTTDPVVSFRESVS
EESSIMCLSKSPNKHNRLFMKASPLSMELQDAIEKGDISSKDDAKSRANYLAENHEWDKNDAMNIWSFGPEAS



GANLLVNVTKGVQYLNEIKDSFVGAFQWATKEGVVCDENMRGIRFNLYDVTLHTDAIHRGGGQIIPTARRVLY
ASELTASPTLLEPVYLAEITAPESAIGGIYSVLNRRRGIVIGEERRIGTPLFTVKAHLPVLESFGFTADLRSH
TAGQAFPQCVFDHWASI--GVVGKDKKATDVALGVRKRKGLAEAIPDLDKFHEKL 
Am_di_Ppal 
gattaagccatgcatgtctaagtatgtgaaactgcagacggctcattacaacagtgataaactaaagaacttc
gtcttggataaccgcagtaaatc-
ggggctaatacatgttccgacgagttctttgtgtcactgccctatcaactttcgatggtaaggtattggctta
ccatggttgtaacgggtgacggggaatcagggttcgattccggagagggagcctgagaaatggctaccacttc
tacggaaggcagcaggcgcgcaaattactcaatcccaata-
cgggaagtagtgacaaaaaatactaatgcctt-gcaattggaataagtacaacttaaatcgcttagcaaaag-
tgattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcgtatactaattttgttgca
gttaaaaagctcgtagttgagattgtctactgtgagaaaattgtagtgttcaaagcaggttgttcatgcagca
tggtatagtaaaatataatgactaatagggaagggcggggccgttcatattgatgggcgagaggtgaaattcg
tagaccctatcaagatgcactacagcgaaagcattcggcaagtacttctccattaatcaagaacgaaagtttg
gggatcaaagacgatcagataccgtcgtagtccaaaccataaactatgtcgaccagggattggacggccttgt
gagaaatcagagtgtttggactctggggggagtatggtcgcaagtctgaaacttaaaggaattgacggaaggg
cacacaatggagtggaacctgcggcttaatttgactcaactcgggaaaacttaccaagctcagatataataag
gattgacagactaaaggatctttcatgattgtataagtggtggtgcatggtcgttcttagttggtggagtgat
ttgtctggtcaattccgataacggacgagacctctacttactaactaacttcttagaaggacta-
gggaagtcggaggcaataacaggtctgtgatgcccttagataccttgggctgcacgcgcgttacaatgtaggc
gagaaaaagcggtaatcatttgaattgcctacgtaatggggattaatttttgtaattatcgattatcaacgag
gaattccttgtaagcgtaaatcattactttacgctgaatatgtccctgccctttgtacacaccgcccgtcgct
cctaccgatcgaacgattaggtaaaactgacggagaagttagttaaatctcattgtttagaggaaggagaagt
cgtaacLVYDTVPLVIDNGSGIVKAGFAGEEIPRAVFPSIVARPRYKASMVGIGQKDTYVGDEAQGQRGILTI
KYPIEHGFVVNWEDMEKLWQHTFYNELRVSPEDHPVLLTEPPLNPKSNRENMAQIMFESFNVPALYVAVQAVL
ALYASGRTNGIVLDSGDGVTHTVPVYEGFPMAHAIMRMDFAGRDLTAYLQKLLMERGYTFYTAAEMEIIRDMK
EKMCYVALDFEKQMQLSTSSIIMDRQYQLPDGQSILLGSELFRCPEALFRPSLVGTDSCGVHELVYNSIMKCD
MDIRKTLFGNIILSGGTTTLPGFANRLQMELESLTSEIYSATVITPLERKYAVWIGGSILASLSCFSMCWISK
EDYDINGAAVVHNNKLTLFSAKVPQAGSGIGSACWDLFCVDQHNQLVG--DPFFSVNAS-
KLVPRALFVDLSDDVLADIKVGHQRGLFNHQNILYNHLESGNIFSSARWNNGNHLQEPLYNRIRQLLEQCDRP
EGVLFTRSVAGGTGSGLTSMIMSHIQNEYPKLADFDFPIFSG---STPIVEPYNTLLSCVDMLE----
TIPIDNQSLFRICQEKLGVRYPTFQNLNRIVAQVISILTLSKRHPSPGNIDLQEFITGLVPYPKLHFLSSSFT
PFINKQSNSHDLQTTQSLTDSIINPSNTLL--DPRNGKFLSCCFYYRGDFNILDIRDHIDQRL-
KHRLKFVEWAPSGIKVGVNGKAKCTL-DTDIIG-
EKAVCMLANSTSIANLFQRVVNRFNMLYRRRSYVCHFLGEGMSSREFAEAEMNIHNMCLDYKE-----
MREIVHIQVGQCGNQVGNKFWEVISQEHGIQPDG--
AHLSKLQLERINVYYNEARDKKYVPRAVLVDLEPGTMDSIRASTNGSLFRPDNFINGQSGAGNNWAKGHYTEG
VELVDSVLDVVRREAESCDCLQGFQVTHSIGGGTGSGMGTLLISRIREDYPDRMMCTFSVVPSPKVSLSVTEP
YNATLSVHQLVENADEVMCIDNEALHEICFRTLKLTNPTYGDLNHLISSVMSGITCCLRFPGQLNSDLRKLAV
NLIPFPRLHFFLVGFAPLLNSVNSGYQRISVTDLTAQMFEAKNMMAASDPRNGKYLTASAVFRGKCHTKEVDE
QMLAIQSKNSSFFVEWIPNNIKSSICDIPPSGLPMSVTFIGNSTAIQDLFKRISTHFTAMFKRRAFLHWYTLE
GMEELEFTEAESNMNDLVYEYQQYNDVSNDDE--
MSNKDRSLAILAEKVERYEDMVKAVRNMADLSREDRILFATAYKNIISNSRASWRQLSSIEKNEPD---
KEVVKEYRLSIQKEITDICIEVIGLLDANLIPSSESKNAYLKLKGDYYRYLCEISDGNALKTFMELSEKFYET
S----
TMELSETNPTRLGLALSFSVFYYEIKKHPQKAILIAQNSLEGAIQKISQHTDESLAETTLLIQLLRDNLNLWI
CKNMVKFTVDKISQSMNERNNIRNFSVIAHVDHGKTTLSDSLVARAGIIPEGKAGDLRYLSARDDEIARGITI
KSSSVSLHLELPE----
FLLNLIDSPGHVDFSSEVTAALRVTDGALVVVDAIEGVCVQTETVLRQALSERIVPVLFVNKMDRLFLELQVA
PEDAYLALRNAIEATNAVVQMGKM----
LDPKVGNVGFGSGYQGWGFTLENWVKLYEAKLGLSKEKLLNRLWGDNFYDSVTKKWGPNRTLERGFCRLIYEP
LRALILAAKDESNDSLIGKLDNLDIKLSKAELELRGKDLLRTVMKKFLPADECILSMVVHHLPSPIVAQRYRT
ESLYTGPMDDECAKAMKACDPNGPVMMFVSKMIPFGE--
RFVAFGRVFSGTITSGQTVRILQPSYDPESPNDFNTKKITSIVLMMGRKSETIESCPCGNIIGLMGIDQYLIK



SGTITSAPEARGIVSMKFSVSPVVKVAVKPKDPTHLPKLVEGIRKVIKTDPAIQHYTANTGEQVLATVGELQL
EICLKDLQEN---CEIEASNPVVSYRETVQG-
TSPVCMAKSANKHNRIYVSASPLGAELANQIESKLDPNSNDIAGRTQFLVRNHSWEANEAKQIWSFGPNLNGP
NMFLDRTVGTQYLNEVRDSIVQGFQWASKEGVLCSEEMYGVRFDMSDITLIADGAHRRVAQIMPASRKVLYAA
ELSAQPRLLEPMYLVDIQAPSRVLKGVHKCLNRRRGVTISEEEKLGNGVFSIRAHLPVSESFGFSAYLQSETS
GLAFLQMTFDHWSMMSQDPLEPNSVTNKIVQDIRIRKGLRQEIPPLNEFLDRL 
Am_My_Dfas 
gattaagccatgcatgtctaagtatgctagactgcagacggctcattacaacggttgtatcttacagggcatc
cttctggataaccgcagtaaatc-
ggggctaatacatattctgataagccctatagacaaccgccctatcaactt--
gatggtaaggttttggcttaccatggttgtaacgggtaacggggaatcagggttcgattccggagaggacgcc
tgagaaacggcgtccacatctacgggtggcagcaggcgcgtaaattgcccaatctcaacagagagaggcggtg
acaataaatcccgatggctt-ctaatcagaataagtacacattaaatcccttaaccaata-
taattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagcatatactaatgttgttgca
gttaaaacgctcgtag------
ctttcgactgtgcataaaccttgatgctcaaggtaggtagataccagtgcatggcattgtggaacacaatgat
taatagggaggagcgggggccttcatattgcagggcgagaggtgaaattcgttgacccttgcaagatgtccta
cagcgaaagcattggccaagtgcctccccattagtcaagaacgaaagtttggggatcaaagacgatcagatac
cgtcgtagtccaaaccataaactatgtcgaccagcgattaggcgggcttgtgggaaaccagagtgcttggact
ctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcacaccatggagtggagcctgc
ggcttaatttgactcaacacgggaaagcttaccaagctcagatatgattaggattgacagactaaaagatctt
tcatgatctcataagtggtggtgcatggtcgttcttagttggtggagtgatttgtcaggtcaattccggtaac
ggacgagacctcgacctgctaactatcttcctagaggtactt-
aggaagtccgaggcaataacaggtctgtgatgcccttagatatcttgggccgcacgcgtgctacaatgtaggc
gctaatgagatggtaatcttggaatcccctgcgtgattgggcttgaccactgtaactgt-
ggtcatcaacgaggaattccttgtatgcgcgagtcactatctcgcgcagaatctgtccctgccctttgtacac
accgcccgtcgctcctaccgatcgaacgatcaggtaaagtggacagagaagtccattgaacctcgccgtttag
aggaaggagaagtcgtaacMSDNVQALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYV
GDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHPTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETF
YTPGMYVAIQAVLSLYASGRTTGIVMDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSF
TTTAEREIVRDIKEKLAYVALDFESEMQTAATSSQLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAG
IHETTYNSIMKCDVDIRKDLYGNVVLSGGTTMFPGIADRMNKELTALAPSTMKIKIIAPPERKYSVWIGGSIL
ASLSTFQQMWISKEEYDESGPSIVHRKCFMAREIIIHIAGVQLGQSCWELYTLEHGIGKDGVQTFFNLSSNGK
KAVPRALFIDLEPTVIDEIRTSDYKSLFHPEYMISGKEDAANNYARGHYTVGKEIVDVCLDRIRKLANECEGL
QGFLVFHSVGGGTGSGFGSLLLQRLSLDYGKKSKLDFCIYPSPQVSTSVVEPYNSVLSTHALLEHTDVAFMLD
NEAIYDICRRSLGIDRPSYTNLNRLVAQVISSLTASLRFAGALNVDINEFQTNLVPFPRIHFMLCSYSPIVSR
EKADHEQISVSAITNAVFDQENMMAKCDPTQGKYMACCLMYRGNVVPKEAHKAVSDLKTSKAVSFVDWSPTGF
KCGINHEAPSVVPGGDLAKVERSVCMLSNTTAIAQVFSRINRKFDLMYTKRAFVHWYVGEGMEEGEFAEARED
LHALEKDYEEVKESSMREILHLQVGQCGNQIGSKFWEVISEEHGIQTDG--
AELERLQLERINVYYNEVSNKKYVPRAVLVDLEPGTMDSIRASSYGKLFRPGNFINGQSGAGNNWAKGHYTEG
VELVDEVLEVVRQEAENCDCLQGFQVTHSIGGGTGSGLGTLLVSRIREEYPDRMMCTYSVVPSPKVSLTVVEP
YNATLSVHQLVENADEVMCIDNEALHDICSRTLKLATPTYGDLNHLISSVMSGITCCLRFPGQLNSDLRKLAV
NLIPFPRLHFFLVGYAPLTAQTSKSYNRVTVADLTQQMFDAKNMMAASDPRNGKYLTASAVFRGKIASKDVDE
QMLLIQNRNSPYFVEWIPNNIKSSICDIPPKGTPMSVTFIGNSTAIQELFKRTNAQFSAMFHRKAFLHWYTLE
GMDELEFNEAESNMNDLVFEYQQYNEATADEES--
REDNVYMAKLAEQAERYEEMVESMKKVAELSVEERNLLSVAYKNVIGARRASWRIISSIEQKEESENNVKKIK
EYKTKVENELSEICKDILDVLDKNLIPSSESKVFYYKMKGDYYRYLAEFASGQNRKVSAENSLLAYKAASDTA
LIELPPTHPIRLGLALNFSVFYYEILNSPDRACNLAKNAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLTLWT
SDIMVNFTIDQIRSIMDRRENIRNMSVIAHVDHGKTTLSDSLIQRAGIIAEKVAGDMRYMSTRADEQERGITI
KASSVSLHFEITEVSPSFLINLIDSPGHVDFSSEVTAALRVTDGALVVIDCVEGVCVQTETVLRQAVAERIKP
VLFVNKVDRFLLELQLNTEEAYISFRRAIESVNVIVGNM--
GDVTVAPEKGTVAFGSGLHGWGFTLGKFAEMYAAKFGVPKDKLMARLWGDNYFDGESKKWTSSKPLNRAFCQF
ILEPIYQLSRAVVDDNKEKIAKMITTLNITLSPEDKELNGKALIKAIMRKFLPAADSILEMCVTHLPSPIVAQ
KYRVASLYEGPLDDECAVAISKCDPEGPLMMYVSKMVPTSDKGRFYAFGRVFSGVIRTGQKVRIMGPNYVPGK



KDDLFLKSIQRTILMMGRKTEQIEDCPCGNIVGLVGVDQYLLKSGTITTSDIAHNIKVMKFSVSPVVRVAVEV
KNAADLPKLVEGLKRLAKSDPCVLCYTEESGEHIVAGAGELHLEICLKDLEEDHAGVAIKTSDPVVSFRESVA
EKSSLLCLSKSANKHNRLFCTAEPMSMELQEDIEKG-
VSPKDDIKARANYLSETYGWDQNDAKAIWSFGPEGQGANLLVNASKGVQYLNEIKDSFVSAFQWASKEGVICD
ENMRGIRFNVLDVTLHTDAIHRGGGQIVPTARRVLYASEMSASPILLEPIYLVEITAPESAVGGIYGVLNRRR
GHVISEERRVGTPLFSVKAYLPVLESFGFTADLRSHTAGQAFPQCVFDHWDSI--
GSIGVDKRATEVAVATRKRKGLKEAIPDFDQFYDKL 
Am_Fl_Tsim 
gattaagccatgcatgtctaagtttctgaaactgcatatggctcattaaatcggttgtaaactctcacaaaca
taaatggatatctgtgggaattctagagctaatacatgaggcgatagtttgtagagacttccgactcatcagc
ttatgttggtaaaatataggtttaccaaggcattgacgggtaacggaggattggggtttgatcccggagaggg
agcctgagaaatggctaccacttctaaggaaggcagcaggcgcgcaaattacccaatgtcaaattgatgaggt
agtgacgatcaataacgacgtggacacgatcggaatgagctctccttagattattgagcgagtaacaatcgga
ggaaaagtctggtgccagcacccgcggtaattccagctccgatagcatatattaaagttgttgcagttaaaaa
gctcgtagttgattttgtaaacctggagtaaattagggtgtttaaagcaggtgaatagttgagcgtggaatta
ttaaataaatttattgatgagggtggtcggtggtgttagtatttagttgtcagaggtgaaattcttggaccaa
ctaaagactatcttcagcgaaagcattcaccaagtacactcttttcaatcaagaacaaaagttaggggatcga
agatgatcagataccgtcgtagtcctaaccgcaaacgttgccgaccagggattatgtagcccttagggaaacc
cgagtttttgggttccggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggggtttgcggcttaattcgactcaacacgggaaaccttaccaggtccagactctgtaaggattgaca
gattaatggaactttcttgatcctgagggtggtggtgcatggccgttcttggttggtggagcgattcgtctgg
tcaattccgttaacgaacgagacctcgacccctcaaatagcttcttagagggacgg-
aggaagcttgaggcaataacaggtctgtgatgcccttagatgttctggaccgcacgcgcaccacactgatgga
tccaacaagtgggaatctc--
gaataatcatcgtgatggggatagatcattgcaattattgttcttcaacgaggaattcctagtaggcatgagt
catcagctcgtgccgattacgtccctgccctttgtacacaccgcccgtcgctcctaccgatcgaacgtccggg
caaagtcctcggaaaagttgattaaacctcgtcgtttagaggaaggagaagtcgtaacSDEEVQALVIDNGSG
MCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHH
TFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVTH
TVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEQEMQTAASSS
SLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEAAGIHETTYNSIMKCDVDIRKDLYGNVVCSGGTTMFP
GIADRLQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPSIVHRKCF-----
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-- 
Am_Hi_Odes 
gattaagccatgcaagtctaagaatagtaatctgcgaacggctccgtaaaacagttatagtttgcttgatgac
taaatggataatctcgggaattctgagaataatacatgcactgaagtaacaagaaagtttctgacctatcaac
tttggatggcagtgtattgtactgccatggttatcacgggtgacagagaattagggttcgattctggagaggg
agcatgagagacggctaccagttctaaggagggcagcaggcgcgaaacttacccaatgctaatacagtgaggt
agtgacaagaaataacaatacgaacgtcattggaatgattcggatttagatgaattgaagagcagcaactgga
gggcaagtctggtgccagcagccgcggtaattccagctccactagcgtatgtttttagtgttgcagttaaaaa
gctcgtagttggattttattactgtgaataaaatcgagtgtttaaagcagatgtcgatattagcatgggataa
tggaatataatgattaaaagggatggtttgggtaatcagtattttatggggaggggtgaaatcctttgatcca
taaaagactaactgatgcgaaagcgttttacaaggacattttcattaatcaagaactaaagttaagggagcga
agatgattagataccattgtagtcttaaccataaacgatgtcggccgaggattgggagaatgtctgggaaacc
agagcttttggattctggggggagtacggtcgcaaggctgaaacttaaaggaattgacggaagggcaccacca
ggagtggagcttgcggttcaattcgactcaacgcgggaaaacttacccggccaggacacaagaatgattgaca
ggttgatagtcctttcttgattttgtgggtggtggtgcatggccgttttcagttggtggagtgatctgtctgc
ttaattgcgataacgaacgagaccttaacctattaaataacttcttagagggactactggaagtttgaggcta
gaacaggtctgtgatgcccttagatgttcggggccacacgcgagctacaatgatgg--
caagaaaggggtaatcttttaaagtgccatcgtgatggggatagagaattgtaattatttctcttgaacgagg
aattccttgtaatggtggttcatcagatcaccatgaatacgtccctgccctttgtacacaccgcccgtcgctt
ctaccgattgaataatccgatgagaattttggagaagtcattcaagtcttattatttagaggaagaagaagtc
gtaac--------------------------------------------------------------------
---------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVFDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EAEMATASSSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESSGIHETTYNSIMKCDVDIRKDLYGN
IVLSGGSTMFPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQEMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------- 
Am_Ar_Mbal gattaagccatgcatgcctaagaacgtgaatctacggacggctcag-
aaattttggagaatcagtttggtgatgaattggataaccct-
gttaatgtagagctaatacatgcggcgacacaccattcgactccaaaacctatcaactg-
agatggtagggtcgtggcctaccatggtgataacgggtaacggggaatcagggctcgattccggagagggggc
gcgagaattggccaccacttccaaggaaggcagcaggcgcgtaaattactccctggagatactccgaggtagt
gacgacaaatatcaatgcagcggtaattgaaatgagctaaatttaaatccctttgcaagtaacaattggaggg
caagtctggtgccagcagccgcggtaattccagctccaagagtgtatactaaagctgttgcggttaaaacgct
cgtagtttgaatcctttaccttgaataaaatagagtgtttcaagcaggtgaatacaccagcatgggataatga
aaactcctgattaatagggacaatcggggtggtttatatttccatgttagaggtgaaattctatgattatgga
gagataaactaaagcgaaagcattccacaagagtgttttcattgatcaagaacgacagttgggggatcgaaga
cgatcagacaccgtcgtagtctcaacaataaacgatgccgaccagagattgggagactttgagagaaatcaga
gtgtttgggcttcggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagagcac-
acaagaagtggagcctgcggcttaatttgactcaacacggggaacctcaccaggtccggacagtggaaggatt
gacagattgagagctctttcttgattcattgggtggtggtgcatggccgttcttagttcgtggtgcaaattgt
ctggtcaattccgttaacgaacgagaccttaacctactaaataacttcttagagggactattggaagattgag
gcaataacaggtctgtgatgcccttcgatgtcctgggctgcacgcgcgctacactgatagagtgaaagagggg
aaatcttgagaaactctatcgtgctggggatagaccattgcaattattggtcttgaacgaggaattcctcgta
agcgctggtcatcagccagcgttgattacgtccctgctttttgtccacaccgcccgtcgctcctaccgattgg
atggtccggtgaagataacggagatgttatcttaaccttattatctagaggaaggagaagtcgtaac------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------
ERGQTETVLRQALGERIKNVDCMQESVNAVIKFGVDKAKMMERLGDNYFDTNGRKWK-------N-
PTGDVIERMTALNIQLKPEEKCLQKNLLAVMRDCLLPCTFRKMYVSKMNDRG-RFYAE-
VSGEIIACVSEQHLECLKVLRNEY-------------------------------------------------
-TAEL-G-------------------------------------------------HGK-
TVTDLLVCKAGIIASAKAGTVSSTPPGGEEQERGIMTKSTVVPLYFELNEQGKAFLISLIDSPTHVDMSSEAA
TALRVSDGALVVVDCVEGVCVQTETVLRQALGERIKPCLVVDNVDCMLGELQNDPEDMYQSFSRAIESVNAVI
ATFKMGDVQVDPTKGTVAFGSGLHRWAFSLNTFARMYAQKFGVDKAKMMERLWGDNYFDTNGRKWKNCSNLRR
SFCRFILDPIFEMASAIMGDDKPVIERMLTALNIQLKPEEKCLLQKNLLMAVMRTWLPAADCLLAMAVLHLPC
PTTAQEYRCETLYTGPQDDPYATAFRKCDPNGPLIMYVSKMVPTNDRGRFYAFGRVFSGTIHTGMQVRIMGGN
FTTGKKDDLFIQTIQRTLLMMGHTTQPVEDCPSGNVIGLVGVDQLLVKSGTITDAEDAWPIKDMRFFASPVVR
VAVEPKNPADLPKLVEGLKCLAKSDSLCQCYTEVSGEFIIACVSEQHLEICLKVLRNEY--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-----------------------------------------------------------------------
TAELRTSG------------------------------------------------------ 



Am_ar_Enut 
gattaagccatgcatgtgtaagtatatgaaactgcggacggctcattataacagtaatagtttctttggttaa
tacaaggatagctttgtgaatgataaagataatacttgaacaagtaaccaatgagaatttctgatctatcaat
ca--
gttggtagtatcgaggactaccaagattataacggataacgaggaattggggttcgacatcggagagggagct
ttacagatggctaccacttctaaggaaggcagcaggcgcgtaaattacccactttcgaattgaagaggtagtg
acgacacataactctagagttcttgaaggaatgagtaggaggtaaattctcctacgaa-
atcaattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgctg
tgattaaaacgctcgtagttgaattaaattactttgaataaaataaggtgtttaaagcaaatgaatattcaag
catgggacaatgcaatagaaggattaaaaggaacaattggggtgattcagaaaataacgggagaggtgaaaat
ccatgatcgctataagatgcacgagagcgaaagcatttcactcaactgtgtccattaatcaagaacgaaagtt
aggggatcgaagacgatcagataccgtcgtagtcctaactataaacgatgtcaaccaaggattggatgactta
aagagaaatctgagtttatggacttcagggggagtatggtcacaaggctgaaacttaaaggaattgacggaag
ggcac-
accaggagtggagcctgcggcttaatttgactcaacacgggaaaacttaccaagaccgaacagtagaaggaat
gacagattaagagttctttcatgatttattgggtagtggtgcatggccgttcttagttggtggagtgatttgt
caggttaattccggtaacgaacgagactgaaacctattaattaacttcttaaagggactagaggaagcattca
gcaataacaggtctgtgatgcccttagacatcttgggccgcacgcgcgctacaatggagttactagagagaag
gaaaactcaaaagaacgtacatgacagggataaatgattggaattatttgttttgaacgaggaattccttgta
atatcgagtcattaactcgagatgaatacgtccctgccctttgtacacaccgcccgtcgctcctaccgattga
ataaagaggtgaaattctaggaaaatggatttaaatctccttatttagaggaaggagaagtcgtaac------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------------
IFVDTEPTVIDEIKTGEYSGLYHPEHLICGKEDASSNFAKGKYE---
PLLNQTMDAIRKATENCTGLQGFFIYNSVGGGTGSGFTAALCEKLADKYTKKTKLNTVIWPSPKLSSGVVEPY
NAVLNTHAMMKFVNCTFMVDNESIYKICQKQLGVHSPSYFHLNQLIAQAMSSITASLRFEGTLNVDLNEFPTN
LVPFPRDHFAMMSYAPIVTPEKAIRQTLSVQELTSSLFDPNSLMIQFDDINGKFMSCCMMYRGDVSSREVNLA
VSGIKKQNTVPFVGWCPCSFKCGINSQPATAV-
PSSYASTARSACMIANHTAMCQVFQKVNQNFDLMFGNRAFVHHYVGEGMEENEFTDARQ--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------- 



Am_ar_ehis 
gattaagccatgcatgtgtaagtatatgaaactgcggacggctcattataacagtaatagtttctttggttaa
tacaaggatagctttgtgaatgataaagataatacttgaacaagtaaccaatgagaatttctgatctatcaat
ca--
gttggtagtatcgaggactaccaagattataacggataacgaggaattggggttcgacatcggagagggagct
ttacagatggctaccacttctaaggaaggcagcaggcgcgtaaattacccactttcgaattgaagaggtagtg
acgacacataactctagagttcttgaaggaatgagtaggaggtaaattctcctacgaa-
atcaattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgctg
tgattaaaacgctcgtagttgaattaaattactttgaataaaataaggtgtttaaagcaaatgaatattcaag
catgggacaatgcaatagaaggattaaaaggaacaattggggtgattcagaaaataacgggagaggtgaaaat
ccatgatcgctataagatgcacgagagcgaaagcatttcactcaactgtgtccattaatcaagaacgaaagtt
aggggatcgaagacgatcagataccgtcgtagtcctaactataaacgatgtcaaccaaggattggatgactta
aagagaaatctgagtttatggacttcagggggagtatggtcacaaggctgaaacttaaaggaattgacggaag
ggcac-
accaggagtggagcctgcggcttaatttgactcaacacgggaaaacttaccaagaccgaacagtagaaggaat
gacagattaagagttctttcatgatttattgggtagtggtgcatggccgttcttagttggtggagtgatttgt
caggttaattccggtaacgaacgagactgaaacctattaattaacttcttaaagggactagaggaagcattca
gcaataacaggtctgtgatgcccttagacatcttgggccgcacgcgcgctacaatggagttactagagagaag
gaaaactcaaaagaacgtacatgacagggataaatgattggaattatttgttttgaacgaggaattccttgta
atatcgagtcattaactcgagatgaatacgtccctgccctttgtacacaccgcccgtcgctcctaccgattga
ataaagaggtgaaattctaggaaaatggatttaaatctccttatttagaggaaggagaagtcgtaacGDEEVQ
ALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHVSVMAGMGQKDAYVGDEAQSKRGILTLKYPIEHGIVNNW
DDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKANREKMTQIMFETFNTPAMYVGIQAVLSLYASGRTTGIV
MDSGDGVSHTVPIYEGFSLPHAILRLDLAGRDLTDYLMKILTERGYAFTTTAEREIVRDIKEKLCYVAEDFNE
EMQKAASSSELEKSYELPDGQVITVGNERFRCPEALFQPSFLGMECNGIHETTYNSIMKCDVDIRKDLYGNIV
LSGGTSMYPGINTRLEKEMIQLAPPTMKIKVIAPPERKYSVWIGGSILASLSTFQNMWITKEEYDESGPAIVH
RKCFEVITIHIGQAGCQLGNKCWELFCLEHGIQPDGTYNAFFQELQNGRHVPRSVFVDTEPTVIDEIKTGEYS
GLYHPEQLICGKEDASSNFAKGKYE---
PLLNQTMDAIRKATENCTGLQGFFIYNSVGGGTGSGFTAALCEKLADKYTKKTKLNTVIWPSPKLSSGVVEPY
NAVLNTHAMMKFVNCTFMVDNESIYKICQKQLGVHSPSYFHLNQLIAQAMSSITASLRFEGTLNVDLNEFPTN
LVPFPRDHFAMMSYAPIVTPEKAIRQTLSVQELTSSLFDPNSLMIQCDDINGKFMSCCMMYRGDVSSREVNLA
VSGIKKQNTVPFVGWCPCSFKCGINSQPATAV-
PSSYASTARSACMIANHTAMCQVFQKVNQNFDLMFGNRAFVHHYVGEGMEENEFTDARQDLYELEVEYANAEG
ESMREI--LQIGQCGNQVGEKFWDIIGQEHGLSPDGIFNG-
NKLQQQRLNVYFSESSTKRYVPRSINVDLEPGTLDTIKSGKMGHFFKPDSFIFGHGGAGNNWAKGHYTEGTEI
CETIMESVRKEAEACECLQGFQVTHSLGGGTGSGLGTLLLSKLKDEFFEKVISTFSVVPSPTVSETVVEPYNC
TLSVHKLLESSGVTFCFDNEALFKIASDIMKEPKPSYESLNSLISSVMSGITCSLRFPGQLNQDLKKLTVNMI
PYPRLHFFSSSIAPVSSALSMQYESLSVQEIIQQLFDRKNMMVDLDPASGKYLTASCIMRGKVSTHDVEEQLY
KIREKNPDAFVPWIPNNMQLAVCDIPPKGLNLSGTFIGNSTSIMDLFQRVNSQFLSMFKRKAFLHLYTEEGME
ESEFSEATADLIDLVNEYRQYDKASPEVDAESREDCVFLSKLAEQSERYDEMVQYMKQVAELSVEERNLLSVA
YKNVIGSRRASWRIITSLEQKEQADKHVEIIKGYRAKIEDELAKYCDDVLKVIKENLLPNAESKVFYKKMEGD
YYRYYAEFTVDEKRQEVADKSLAAYTEATEISNADLAPTHPIRLGLALNFSVFYYEIMNDADKACQLAKQAFD
DSIAKLDEVPESSYKDSTLIMQLLRDNLTLWTSDTMSSTGVKTMKDFMLNKSNIRNMCVIAHVDHGKSTLTDS
LVTLAGIISNEKAGVARYTDTRPDEQERCITIKSTSISMYYEIEDNGNGFLINLIDSPGHVDFSSEVTAALRV
TDGALVVVDCVEGVCVQTETVLRQALTERVKPIVIINKVDRVILELKEEPEEAYQSFCRSIENVNVLISTYLL
GDVQVSPGEGTVAFGSGLHGWAFTLEKFAKMWSAKFGIDRKRMLEKLWGDNYWDAKAKKWKKNEVLQRGFVQF
CFDPITKLFNAIMEGRKADYEKMLTNLQIKLSADDKEKEGKELLKTVMKLWLPAGVTLLEMIVLHLPSPVVAQ
KYRTSNLYTGPMDDEAAKAMANCK--
GPLMMYVSKMIPTNDKGRFYAFGRVFSGTIRTGGKARICGPNYVPGKKDDCVIKNIQRTMLMMGRYTDPIDEC
PCGNVIGLVGVDQYLLKSGTITDSDTAHIIKDMKFSVSPVVRVAVETKNPSDLPKLVEGMKRLSRSDPLCLCY
TEESGEHIVAGAGELHLEVCLKDLQEDYSGVPLIVTEPVVSFRETITEPSRIQCLSKSANNQNRLFMRAFPFA
EGLAEDIEAGEIKPDTDFKERAKFLSEKYGWDVDEARKIWCFGPDNCGPNLFVDVTKGIQYLNEVKDSIVNGF
NNAMHDGVVCNEQIRGVRINLEDVKLHADAIHRGGAQMIPCARRCCFACVLTGAPSLLEPMYLAEIQCPESAI



GGIYTVMSRRRGKIISEEQRPGTPLFNVRAYLPVCESFGFTADLRSHTSGQAFPQCVFDHWQLLNGDVTDATS
KVGSIVAAIRKRKGLPEGVPGLDKFYDKL 
Am_ar_edis 
gattaagccatgcatgtgtaagtatatgaaactgcggacggctcattataacagtaatagtttctttggttag
tacaaggatagctttgtgaatgataaagataatacttgaacaagtaaccaatgagaatttctgatctatcaat
ca--
gttggtagtatcgaggactaccaagattataacggataacgaggaattggggttcgacatcggagagggagct
ttacagatggctaccacttctaaggaaggcagcaggcgcgtaaattacccactttcgaattgaagaggtagtg
acgacacataactctagagttcttgaaggaatgagtaggaggtaaattctcctacgaa-
atcaattggagggcaagtctggtgccagcagccgcggtaattccagctccaatagtgtatattaaagttgctg
tgattaaaacgctcgtagttgaattaaattactttgaataaaataaggtgtttaaagcaaatgaatattcgag
catgggacaatgcaattgaaggattaaaaggaacaattggggtgattcagaaaataacgggagaggtgaaaat
ccatgatcggtataagatgcacgagagcgaaagcatttcactcaactgggtccattaatcaagaacgaaagtt
aggggatcgaagacgatcagataccgtcgtagtcctaactataaacgatgtcaaccaaggattggatgactta
aagagaaatctgagtttatggacttcagggggagtatggtcacaaggctgaaacttaaaggaattgacggaag
ggcac-
accaggagtggagcctgcggcttaatttgactcaacacgggaaaacttaccaagaccgaacagtagaaggaat
gacagattaagagttctttcatgatttattgggtagtggtgcatggccgttcttagttggtggagtgatttgt
caggttaattccggtaacgaacgagactgaaacctattaattaacttcttaaagggactagaggaagcattca
gcaataacaggtctgtgatgcccttagacatcttgggccgcacgcgcgctacaatggagttactagagagaag
gaaaactcaaaagaacgtacatgacagggataaatgattggaattatttgttttgaacgaggaattccttgta
atatcgagtcattaactcgagatgaatacgtccctgccctttgtacacaccgcccgtcgctcctaccgattga
ataaagaggtgaaattctaggaaaatggatttaaatctccttatttagaggaaggagaagtcgtaacGDEEVQ
ALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHVSVMAGMGQKDAYVGDEAQSKRGILTLKYPIEHGIVNNW
DDMEKIWHHTFYNELRVAPEEHPVLLTEAPMNPKANREKMTQIMFETFNTPAMYVGIQAVLSLYASGRTTGIV
MDSGDGVSHTVPIYEGFSLPHAILRLDLAGRDLTDYLMKILTERGYAFTTTAEREIVRDIKEKLCYVAEDFNE
EMQKAASSSELEKSYELPDGQVITVGNERFRCPEALFQPSFLGMECNGIHETTYNSIMKCDVDIRKDLYGNIV
LSGGTSMYPGINTRLEKEMIQLAPPTMKIKVIAPPERKYSVWIGGSILASLSTFQNMWITKEEYDESGPAIVH
RKCFEVITIHIGQAGCQLGNKCWELFCLEHGIQPDGTYNAFFQELQNGRHVPRSVFVDTEPTVIDEIKTGEYS
GLYHPENLICGKEDASSNFAKGKYE---
PLLNQTMDAIRKATENCTGLQGFFIYNSVGGGTGSGFTAALCEKLADKYTKKTKLNTVIWPSPKLSSGVVEPY
NAVLNTHAMMKFVNCTFMVDNESIYKICQKQLGVHSPSYFHLNQLIAQAMSSITASLRFEGTLNVDLNEFPTN
LVPFPRDHFAMMSYAPIVTPEKAIRQTLSVQELTSSLFDPNSLMIQFDDINGKFMSCCMMYRGDVSSREVNLA
VSGIKRQNTVPFVGWCPCSFKCGINSQPATAV-
PSSYASTARSACMIANHTAMCQVFQKVNQNFDLMFGKRAFVHHYVGEGMEENEFTDARQDLYELEVDYANVEG
ESMREI--LQIGQCGNQVGEKFWDIIGQEHGLSPDGIFNG-
NKLQQQRLNVYFSESSTKRYVPRSINVDLEPGTLDTIRSGKMGHFFKPDSFIFGHGGAGNNWAKGHYTEGTEI
CETIMESVRKEAEACECLQGFQVTHSLGGGTGSGLGTLLLSKLKDEFFEKVISTFSVVPSPIVSETVVEPYNC
TLSVHKLLESSGVTFCFDNEALFKIASDIMKEPKPSYESLNSLISSVMSGITCSLRFPGQLNQDLKKLTVNMI
PYPRLHFFSSSIAPVSSALSMQYESLSVQEIIQQLFDRKNMMVDLDPASGKYLTASCIMRGKVSTHDVEEQLY
KIREKNPDAFVPWIPNNMQLAVCDIPSKGLNLSGTFIGNSTSIMDLFQRVNSQFLSMFKRKAFLHLYTEEGME
ESEFSEATADLMDLVNEYHQYDKASPEVDAESREDCVFLSKLAEQSERYDEMVQYMKQVAELSVEERNLLSVA
YKNVIGSRRASWRIITSLEQKEQADKHVEIIKGYRAKIEDELAKYCDDVLKVIKENLLPNAESKVFYKKMEGD
YYRYYAEFTVDEKRQEVADKSLAAYTEATEISNADLAPTHPIRLGLALNFSVFYYEIMNDADKACQLAKQAFD
DSIAKLDEVPESSYKDSTLIMQLLRDNLTLWTSDTMSSTGVKTMKDFMLNKSNIRNMCVIAHVDHGKSTLTDS
LVTLAGIISNEKAGVARYTDTRPDEQERCITIKSTSISMYYEIEDNGNGFLINLIDSPGHVDFSSEVTAALRV
TDGALVVVDCVEGVCVQTETVLRQALTERVKPIVIINKVDRVILELKEEPEEAYQSFCRSIENVNVLISTYLL
GDVQVSPGEGTVAFGSGLHGWAFTLEKFAKMWSAKFGIDRKRMLEKLWGDNYWDAKAKKWKKNEILQRGFVQF
CFDPITKLFNAIMEGRKADYEKMLTNLQIKLSADDKEKEGKELLKTVMKLWLPAGVTLLEMIVLHLPSPVVAQ
KYRTSNLYTGPMDDEAAKAMANCK--
GPLMMYVSKMIPTNDKGRFYAFGRVFSGTIRTGGKARICGPNYVPGKKDDCVIKNIQRTMLMMGRYTDPIDEC
PCGNVIGLVGVDQYLLKSGTITDSDTAHIIKDMKFSVSPVVRVAVETKNPSDLPKLVEGMKRLSRSDPLCLCY
TEESGEHIVAGAGELHLEVCLKDLQEDYSGVPLIVTEPVVSFRETITEPSRIQCLSKSANNQNRLFMRAFPFA
EGLAEDIEAGEIKPDTDFKERAKFLSEKYGWDVDEARKIWCFGPDNCGPNLFVDVTKGIQYLNEVKDSIVNGF



NNAMHDGVVCNEQIRGVRINLEDVKLHADAIHRGGAQMIPCARRCCFACVLTGAPSLLEPMYLAEIQCPESAI
GGIYTVMSRRRGKIISEEQRPGTPLFNVRAYLPVCESFGFTADLRSHTSGQAFPQCVFDHWQLLNGDVTDATS
KVGSIVAAIRKRKGLPEGVPGLDKFYDKL 
Am_Hi_Cact 
gattaagccatgcaattgcaagtatgttaaactgagaacagcttattaaaaaagttataatttatttgaacgt
taagtggataattgtgggaaagctagaaataatacatgcaacactgcttcattcaaatttcttatctatcaac
tttcgatgattgtatagaggacaatcatggttttaacgggtaacagagaataagggttttgttctggagaggg
agcctgagaaattgctaccacttccaaggaaggcagcaggcgcgaaaattacccaataaaaatactttgaggt
agtaacaaaaaataacgacaacgttatgattgtaatgagtacaatttaaaaaaattaattagaatcaattaga
gggcaagtctggtgccagcagccgcggtaattccagctctaatagcgtatatttaagttgttgtatttaaaaa
gctcgtagttgaaactttttaccataagtaaaatagagtgtttaaagcaagtgaataatagagtatgggataa
tagagga--
atgattaatagggactattggggcaattaatatttctacacgagcggtgaaatgtttagactgtagaaagatt
aactaatgcgaaagcattttgcaaaggtgttttcattaatcaagaacgaaagttaagggattgaagatgatca
gataccgtcgtaatcttaactataaacaatgtcgacaaaagatgggattgtttcgtaagaaattagagtgatc
ggactttggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagagcaccacaaggtgtggaa
cttgcggtttaatttgactcaacacgggaaaactcaccaggtcaggacataataaggattgacagattaatag
atctttcatgattttatgataagtggtgcatggccgatcttagttcgtggaatgatttgtctgcttaattgcg
ttaacgaacgagacctttaga-gataaataacttcttatttcgac---
tgtaagttaaaggtaataacaggtctgtgatgcccttagatgttctgggccacacgcgtgttacaatggtaaa
gttaaagggggcaaatcctatcgaatcttttcatatctgggatagatgcttgtaatttttcatcttcaacttg
gaatacctagtaaacataattcaacaaattatgttgattacgtccctgctctttgtacacaccgcccgtcgct
cctaccgattgaattatccgatgagttgtaaggaaaattacaacaaatcttataatttagaggaaggagaagt
cataac-------------------------------------------------------------------
----------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVSHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMSTAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTFNSIMKCDVDIRKDLYGN
VVLSGGTTMFPGIGDRMQKELTALAPSTMRIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
------------- 
Am_Hi_Cspi 
gattaagccatgcaaatgtaagtatacaagactgtgaacagcttattataaaagttataatttatttgaatgt
tatgtggatacctatgggaaaactatagataatacatgcatcactgcttcattcaaatttcttatctatcaac
tgtcgatggtaagttagaggcttaccatggtttttacgggtaacagagaataagggttttattctggagaggg
ggcctgagagatagccaccacttccaaggaaggcagcaggcgcgcaaattacccaatagcaacatgttgaggt
agtgacaaaaaataacgacggcatcgcgattgtaatgagtgcaatgtaaacaaatcaattagtatcaactgga
gggcaagtctggtgccagcagccgcggtaattccagctccagtagcgtatgtttaagttgctgtagttaaaaa
gctcgtagttggagtattttaccataagtaaaatagagtgtttaaagcagatgaataatagagtatgggataa
taggtag--
atgattaataggggctatcggggcaattgatatttctacacgagcggtgaaatgcgtagactgtagaaagatt
acctaatgcgaaagcattttgcaagggtgctttcattaatcaagaacgaaagttaagggatcgaaggtgatca
gataccgtcgtagtcttaaccataaacaatgtcgacaaagggtagggtggctccgtaagaaatta-
agtgatcggactctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaagggcaccaccagg
tgtggtacttgcggtttaatttgactcaacacggggaaactcaccaggtcaggacatgataaggattgacaga
ttgaaaggtctttcatgattttatgggtggtggtgcatggccgatcttagttcgtgatatgaattgtcggctt
aattgcgttaacgaacgagacctttaga-gataaatagcttcttatttcgac---
tgtaagttaaaggcaatatcaggtctgtgatgcccttagatgttctgggccacacgcgtgttacaatggtata
gttagagggggctaatcctattgaatctattcttatctgggatagatgcttgtaattattcatcttcaacttg
gaatacctagtaagcgcaagtcaacaacttgcgctgattacgtccctgccctttgtacacaccgcccgtcgct
cctaccgattgaactgcccgatgagttgcaaggaaaattgcaacaaatcttgcagtttagaggaaggagaagt
cgtaac-------------------------------------------------------------------
----------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMHVAIQAVLSLYASGRTTG
IVLDSGDGVSHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMQTAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTFNSIMKCDVDIRKDLYGN
VVLSGGTTMFPGIGDRMQKELVALAPSTMRIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
------------- 
Am_Hi_Clar gattaagccatgcaaaggtaag-
aaggttttcgttttaaggctccttaaatcagttattgtttatttgaatgctatgtggataactgtgggaaaac
tatagataatacatgcatcgacgcttcattcaaatttctgctttatcaactgtcgatggtaagttattggctt
accatggttatcacgagtaaggaattcgatgggaatgattcctgagatttcgcctgagagatggcgaaaattt
ctaaggaaagcagcaggcgcgcaaattacccaatattgagacaatgaggtagtgacaagacataacgacagga
tcttgattgcaatgagtacaatttaaaaagattaattagaatcaatttgagggcaagtctggtgccagcagcc
gcggtaactccagctcaaatggtgtatattaaaattgttgtaattaaaaagtttgtagtttgaattttttacc
ataaataaaatagagtgtttaaagcatgtgaataatttagtatgggataataaaaaa--
atgattaatagggacaattggggcaatttgtatttctactcgagcggtgaaatgcatagacagtagaaagaca
aactaatgcgaaagcatcttgcaaaggtgttttcattaatcaagaacgaaagtttggggatcgaagatgatca
gataccattgcagtctttaccataaaaaatgacaacaaagggtgagggagctttgtaagaaattagagtgttt
agtctttgggggtagtatgatcgcaagattgaaacttaaatgaattgacggaagggcaccacaaggcgtggaa
cttgcggtttaatttgactcaacacggggaaactcaccaggtcaggacataaaaaggattgacagattgaaag
ctctttcatgattgtatgggaagtggtgcatggccgaagttagttcgtggtttgaattgtctgcttaattgcg
ttaacgaacgagaccttttga-aataaatagcttcttatttcgac---
tgtaagttaaagtcaatttcaggtctgtgatgcccttagatgttctgggccacacgcgtgttacaatatttta
attaaagggagctaatcctttcgaatttaattatatctgggatagatgcttgtaacttttcatcttaaacatg
gaatgcctagtaatcgtagatcaacaatctacgatgattacgtccctgccctttgtacacaccgcccgtcgct
tctaccgattggactgtccgatgagctgtaaggaaaattacatcaaatcttacagtctagaggaagaagaagt
cgtaac-------------------------------------------------------------------
----------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTG
IVLDSGDGVSHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
EQEMATAASSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTFNSIMKCDVDIRKDLYGN
VVLSGGTTMFPGIGDRMQKELTALAPSTMRIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------- 



Am_My_Hsp. ----------------------
aatctgaatctgcgaacggctccgcaaaccagttgtaaactatagcaagtctatacggataaccctggtaatt
ctgaggctaatacgagaagcggctcttgctgtgtgcttctgacctatcaacta--
gatggcagcctaagggactgctatggttacaacgggt-
acagaggattagggtttgatcctggagagtgggcctgagagattgctcatacttctaaggaaggcagcaggcg
cgcaacgttcccattgacaatgtccg-agggcgttaggggacatatgaatgcctg--
caattcaaatgggtctgttttaaataggctctcgagtaacaattagaggacaagtctggtgccagcacccgcg
gtaattccagctctaatagcatacgttaaagttgttgcggttaaaacgctcgtagtcggcttcatttaccata
accaaactgatgtgatcaaagcgggtgcacagcacagtatggcat---------tac-
ggctgatagggatgttcgagggtgaccgaattgccgggcgagtggtgaaatacgttgaccctggcaagtcgac
caaaggcgaaagcagtcatcaagggcatgcccgttgatcaagagcgaaagttaagggttcgaagacgatcaga
taccgtcgtagtcttaactataaatgatactgaccagggataggactccctta-
gggaaaccaaagtctttgagttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaaggg
cac-
acaaagagtggaacctgcggcttaatttgactcaacacgggaaaactcaccaggtcctgatacgcgtatgaaa
gacaagctgaaagacttttctcaatgacgtaagtggtggtgcatggtcgttcttagttcgtggagtgatttgt
ctggtctattccgataacgagcgagaccccaacgatcctactagcttcttagacgtat---
taggctcttgaaacaataacaggtcagtcatgcccttagatgttctgggccgcacgcgcgttacaatggtatt
gtaaacacgcggtaaccc--
ctagtcattcccttgactgggacagactattgcaattattggtctctaacgaggaatttttagtaggcgcggg
tcattaacccgtgccgaatgagtccctgccctttgtacacaccgcccgtcgctgctaccgattggattttgcg
gttacgagttccgaaaagttctaattaccgcacggtctagaggaagcagaagtcgtaac--------------
-----------------------------------------------------------------------
WHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDG
VSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEQEMQTAA
SSSALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGVHETTYNSIMKCDVDIRKDLYGNVVLSGGTT
MFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLS---------------------------
------------------------------
DFNTFFSETGAGKHVPRAVFLDLEPTVIDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIVDLCLD
RVRKLADQCTGLQGFLVFHSVGGGTGSGFGSLLLERLSVDYGKKSKLDFCVYPSPQVSTAVVEPYNSVLSTHS
LLEHTDVAFMLDNEAIYDICKRALDIDRPTYTNLNRLVAQVISSLTTSLRFDGALNVDITEFQTNLVPYPRIH
FMLCSYAPVISAEKAYHEQLTVAEITNSVFEPANMMAKCDPRHGKYMACCLMYRGDVVPKDVNASVAVIKTKR
TIQFVDWCPTGFKCGINYQPPTVVPGGDLAKVQRAVCMLSNTTAIAEVFS-----------------------
-------------------------------------------------------------------------
--------------------------------------------------------
KGHYTEGAELVESVVDVVRKEAENCDCLQGFQICHSLGGGTGSGLGTLLISKIREEFPDRMMCTFSVMPSPKV
SDTVVEPYNATLSIHQLVENADEVMCIDNEALYDICFRTLKLTTPTYGDLNHLVSVVMSGITACLRFPGQLNS
DLRKLAVNLIPFPRLHFFLIGYAPLTARSAQNYRPLSVPELTQQIFDARNMMAASDPRHGRYLTASATFRGKM
STKEVDEQMLAVQSKNSTHFVEWIPNNIKSSVCDIPPKGTKMSATFIGNNTCIQELFKRIGVQFSAMFRRKAF
LHWYVGEGMDEMEFTEAE-------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------------- 



Am_My_Ppol 
gactaagccatgcatgtctccgaatctgaatctgcgaacggctccgcataccagttgtaaaccatagcaagct
cacagggataaccctggtaattctgaggctaatacaagaggtggctctcgctgtgtgcttctgacctatcaac
ta--gatggcagcgtaacggactgccatggtaacaacgggt-
acagaggataagggttcgatcctggagagtgggcctgagagattgctcacacttctaaggaaggcagcaggcg
cgcaacgttcccattggcaaagctcg-agggcgttaggggacatatgaatgcctg--
caattcaaatgggactgttttaaacatcctatcgagtaacaattagaggacaagtctggtgccagcacccgcg
gtaattccagctctaatagcatacgttaaagttgttgcggttaaaacgctcgtagtcggctccaatcaccatg
attaaaccgtagtgaccaaagcacgggcacggcacagcatgggac---------
cgcgggctgaaagggatgttcgagggtgaccgaattgctgggcgagtggtgaaatacgttgaccctagcaagt
cgaccaaaggcgtaagcagtcatcaagggcattcccgttgatcaagagcgaaagttaagggttcgaagacgat
cagataccgtcgtagtcttaactataaatgatgcagaccagggataggacagccttg-
gagaaatcagagtctatgggttctggggggagtatggtcgcaaggctgaaacttaaaggaattgacggaaggg
cac-
acaaagagtggaacctgcggcttaatttgactcaacacgggaaaactcaccaggtccggatacacgtatgaaa
gtcaagctgaaagactttactcaatgatgtaagtggtggtgcatggtcgttcttagttcgtggattgatttgt
ctggtttattccgataacgagcgagaccccggcgttcctaatagcttcttagacgtat---
taggttcttgaaataataacaggtcagtcatgcccttagatgttctgggccgcacgcgcgttacaatggcatg
taaaacgagtggtaaccc--
ttagtccctgctttgactgggacagatctttgcaattattggtctcaaacgaggaatttttagtaatcgcagg
tcattaacctgcgttgaatgcgtccctgccctttgtacacaccgcccgtcgctgctaccgattgggttttaca
gttacgcgttcggaaaagttctaactactgtacggcctagaggaagcagaagtcgtaacEGEDVQALVIDNGS
GMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWH
HTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVS
HTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEQEMQTAASS
SALEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESAGIHETTYNSIMKCDVDIRKDLYGNVVLSGGTTMF
PGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPSIVHRKCFEVIS
IHIGQAGTQVGNACWELYCLEHGIQPDGDFNTFFSETGAGKHVPRAVFLDLEPTVIDEVRTGTYRQLFHPEQL
ITGKEDAANNYARGHYTIGKEIVDLCLDRVRKLADQCTGLQGFLVFHSVGGGTGSGFGSLLLERLSVDYGKKS
KLDFCVYPSPQVSTAVVEPYNSVLSTHSLLEHTDVAFMLDNEAIYDICKRALDIDRPTYTNLNRLVAQVISSL
TTSLRFDGALNVDITEFQTNLVPYPRIHFMLCSYAPVISAEKAYHEQLTVAEITNSVFEPANMMAKCDPRHGK
YMACCLMYRGDVVPKDVNASVAVIKTKRTIQFVDWCPTGFKCGINYQPPTVVPGGDLAKVQRAVCMLSNTTAI
AEVFSRIDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGAESMREIVHIQAGQCGNQIGA
KFWEVISDEHGIDPTGSYHGESDLQLERINVYYNEATGGKYVPRAVLVDLEPGTMDSVRAGPFGQIFRPDNFV
FGQTGAGNNWAKGHYTEGAELIDSVLDVVRKEAESCDCLQGFQIAHSLGGGTGSGMGTLLISKIREEYPDRMM
CTFSVVPSPKVSDTVVEPYNATLSVHQLVENADEVMCIDNEALYDISFRTLKLTTPTYGDLNHLVSAVMSGIT
CCLRFPGQLNSDLRKLAVNLIPFPRLHFFLVGFAPLTSRGSVGYRSLTVPELTQQMFDAKNMMAASDPRHGRY
LTASAMFRGRMSTKEVDEQMLNVQNKNSSYFVEWIPNNIKSSVCDIPPKGLKMAVTFIGNSTAIQELFKRVSE
QFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATIDDEDESREDSVYMAKLAEQAERYDEM
VEAMKRVAELTVEERNLLSVAYKNVIGARRASWRIISSIEQKEENENHVKRIKEYRNKVEKELSDICQDILNV
LDQHLIVSSESKVFYYKMKGDYHRYLAEFATGAERKSAAENSLIAYKSASDVAVTELPPTHPIRLGLALNFSV
FYYEILNSPDRACHLAKQAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLTLWTSDM-----------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
--- 



Am_fl_Sjap 
gattaagccatgcaaatgtaagtttagaaaacggtgatcggctccataaatcaattttaattta---
gatggctagaaggatatttatggtaattctataattaatacttgagac------
ccattcaagattttgatttattaggtttagttgagagtgtattggactctcaagccaataatgaat-
acgagaaattagagtttgatttcggagagaccgccttaaaaacggcgatcacttctaaggaaggcagcaggtg
cgcaaattattcaatggcggatccggaa--tagtgacaaaaaataagaaaaaccgt-
ttattccaatgaatttaaggtaaaatatcttatgagtaacaagtaaagggcaagtctggtgccagcagccgcg
gtaattccagctttatgagtgtatgtcaaagttgttgtagttaaaaagctcgtagttgaaattgtttattttg
aaaaaattggaccgatcaaa-----
taaacattttagcatgagataatggaagataatgatgaatagggataatttgggatatatatattaagaagtt
agaggtgaaattcttggattttcttaagataaacatatgcgaaagcatttatcaaggatattttcgttgacca
agaactaaagaatgaggatcgaagatgattagataccgttgtagttcattctgtaaacaataagaagaaaaga
tatgtgaattttgtgagaaatcatactttttgctttctagggggagtatgatcgcaagtttggaacttaaagg
aattgacggaaggccaccacaaaacgtggatgctgcggcttaatttgactcaacccggagaatcctaccagag
taagattttagaatgatagacagattaaaagttctttcttgatttgaaagaaggtggtgcatggccgctcttg
gttcgtggtgtgaactgtctgcttaattgcgttaacgaacgagatcaaaacatgataaatatcttcttatatg
aac---aggaagtttttggcgatagcaggtctgt-
acgcccttagatattctggtccgcacgcggcatacaattgaaaaagaaataaggactaatcttacaaaatctt
ttaataactgggatagaaggttgcaattgtccttcttgaacaaggaatgtttagtaaacgcgcttcaccaaag
cgcattgactacgtcactggcctttgtacacaccgcccgtcgcttctaccgattgataacaaaggtgaagaat
tgggaaaactttccttaatcttttttattagaggaagaagaagtcgtaac-----------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------------------------- 
Am_va_Pess 
gattaaaccatgcaagtctaagtttcgaagacagcgaatatctccttaaatcagcaatcgtttacttgattac



-----
ggataactgtggtaattctagagctaatacgtatgacggtgtttcattcaaatttctgccctatcagctttcg
ttggtagtgtagtggactaccaaggcttttacgggt-
acggggaattagagtttgattccggagagggagcctgagaaacggctaccacttccaaggaaggcagcaggtg
cgaaaattacccaat--ccatctcggaaggtagtgacaaaaaataacaatactggg-
taattgcaatgagtacaa--
tttaaccattaacaaggatccaatagagggcaagcctggtgccagcagccgcggtaattccagctctgtgagt
gtatattagatttgttgtagttaaaaagctcgtagtcggagatgtttactttgaaaaaattagagtgttcaaa
gcaagtgaatattttagcatgggataatagaacataatgattaacagggacagttgggggtattagtattgcg
ttgtcagaggtgaaattcttggattaacgcaggactaacttttgcgaaggcatttaccaaggatgttttcatt
gatcaagaacgatagtttggggatcgaagatgattagacaccgttgtagtccaaactgtaaactatgccggcc
ctggatgtgcaaactttgagagaaattaaagcgtttgggttctagggggagtatggtcgcaagactggaactt
aaaggaattgacggaaggccaccacaagttgtggaacgtgcggcttaatttgagtcaacacgggaaaactttc
cagggcaagacggaatgaggattgacagattgagagctctttcttgatttttcggttagtggtgcatggccgc
tcttagttggtgctttgaagtgtctggttaattccgataacgagcgagacctcaacttactaaataacttctt
agaaggac---
aggaagtttgaggaaatagcaggtctgtaatssccttagatgttctggaatgcacgcgcgttactattgaaaa
agaaaaaaggggtaatctt-
tgaaatcttttatcaattgggatagatgattgcaattcttcatcttgaacgaggaatatctagtaaacgcgac
tcatcaagtcgcgttgactacgtcactggcctttgtacacaccgcccgtcgcttctaccgattgatggttgag
gtgaggttttgggaaaacttgcccgaatctttatcattagaggaagaagaagtcgtaac--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
---------------------------------------------------------------------
EVISVHIGQAGVQVGNACWELYCLEHGITPDGDFNTFFSETGAGKHVPRSVFVDLEPTVIDEVRTGTYKDLFH
PEYMITGKEDAANNYARGHYTVGKELVDVTLDRIRKLADQCSGLQGFLVFHSVGGGTGSGFGSLLLERLSVDY
GKKSKLDFCVYPSPQVSTAVVEPYNSVLSTHSLLEHTDVAFMLDNEAIYDICRRSLDIPRPTYTNLNRLIAQV
ISSLTASLRFDGALNVDVTEFQTNLVPYPRIHFMLCSYAPVISSAKAYHEQLSVSEISNAVFEPQNMMAKCDP
RHGKYMACCLMYRGDVVPKDVQTAVSTIKNKRTIQFVDWCPTGFKCGINYQPPTVVPGGDLAEVQRAVCMLSN
TTAIAEVFARIDHKFDLMYSKRAFVHWYVGEGMEEGEFSEAREDLAALEKDYEEVGLES--------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------------------------------------------------
MTERDNEVYMAKLAEQAERYDEMVAHMKAVAELTVEERNLLSVAFKNVIGARRASWRIISSIEQKEESAEHVK
LIKEYRAKIEKELDDTCADILKVLDESLLKSAESKVFYNKMKGDYHRYLAEFKSGDARDTAAKHAQEAYETAS
EIMQTELPPTHPIRLGLALNFSVFQYEIANAPEKACQLAKQAFDDAIAELDTLSEDSYKDSTLIMQLLRDNLT
LWTSDMMVNFTIDEVRKIMSNPKNIRNMSVIAHVDHGKSTLTDSLVAAAGIIKAEDAGDRRIMDTRQDEQDRT
ITIKSTGISLHFHMSE---
DFLFNLIDSPGHVDFSSEVTAALRVTDGGLVVVDCVEGVSVQTETVLRQALAERIKPVMTINKLDRAFLELQL
GGEEQYQNYNRIIESANVIISTY--
GDVAVYPEKGTVAFSAGLHGWAFTLNKFARMYAKKFGTDPVKMAKRLWGESYFNQKTKKWQKH---
DRAFVQFVINPIEKVINLAMNQRVEELEKVLAKLGMTLTTADKEKQGKKLMKCVMQKWLPAHEALLEMMVMHL
PSPAKAMKYRVGSLYTGPLDDAAAKSMADCNPEGPLIVFISKMVPSSDKGRFYAFGRVFSGTIKTGQKIRICG
PNYVHGKKDDLFIKNVQRTVVMMGKNAEPVEDVPAGNTVALVGIDQYLAKTGTLTDSTXTXPLIAMKFSVSAV
VRVAVEPANASELPKLVEGLKRLSKSDPLVQCSISETGEHIIAGAGELHLEICLKDLQED-
NGAKLKISEPVVSFCETVTTESDKMCLAKSPNKHNRIFMKAEPLHDDLPDAIET-----
KFDIKEEAKKLAEEYDFDADLARKIWGFGPNGEGPNIVVDATKGVQYLNEIKDSVIAGFEWVTREGFMCEENQ
RGILYKIFDVTLHADAIHRGGGQVVPTARRVMYASQYSAAPRLMEPIYLVEIQCPQSVVGGVYSCLNQRRGTV



VEEAPRPGTPLYNIRAHLPVLESFGFTAALRAATGGQAFPQCVFDHWEVVKGDPFEEGRE---
LVLAIRKRKGLSDELFD--RFYDKL 
Am_Tu_Sper gattaagccatgcatgtg-
tagtacttgaaaccgcggaaagctcattaaacctgttataatttacttggatattacatggataactgtagta
attctagagctaatacatgcggcgatagtccaattaagttccagacctatcaacta--
catcccagagtagtggcctggtatggttgtgacgggt-
acggggaataagggttcgattccggagagggagcctgagaaatagctaccacttccaaggaaggcagcaggcg
cgcaaattacccaatctttattcagtgaggtagagacgagaaatatcaatatggga-
tgtttgaaatgagaacaatctagcttccttatctagtaccaattggagggcaagtctggtgccagcagccgcg
gtaattccagctccaatagcgtatatgaaagttgctgcagttaaaaagctcatagttggattattttactttg
aataaattagagtgtttaaagcaagtgaatagattagcatgggat-ata-----
ttaaggttaataggggcagtcggggttgaatgtattgtctggctagaggtgaaattctgtaacccaaacaaga
caaactaatgcgaaggcattcaacaaggatgtcttcattaatcaagaacgaaagctacgggcgcaaagatgat
cagataccgtcgtagtcgtagctgtaaattataccaactaaggctccgaaggtcttatgagaaatctaagtat
tcgggttctggggggagtatggtcgcaagtctgaaacttaaaagaattgacggaaaggcaccaccaggcgtgg
aatctgcggcttcatttgactcaacacggggaaactcaccaggtcagttttcataaaggattgacagattaaa
ggctctttcttgatcgtgtttaaggcggtgcatggccgtttcatattggtgaagtgatttgtctgcttaattg
cgataacggatgagactttggcctacataatatcttctttgggggacgacaggaagttcaaagcgacaacagg
tctgtgatgcccttcgatgttctgggctgcacgcgcattacaatgaaaattctaaaggggggtaatccc-
caaacctttatcaatacggggatagaatattgcaactattattcttgaacgaggaatgcctagtaagtgcaag
tcatcaacttgcgctgactacgtccccgccttttgtacacaccgcccgtcgctcctaccgattgaatgtgggc
atgaggatcacggagaagtgtttcgaatgtctagatttagaggaaggagaagtcgtaac--------------
---------------------------------------------------------------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTG
IVLDIGDGVCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDF
DAEMETAASSSTLEKSYELPDGQVITVGNERFRCPESLFQPSFLGRESAGIHECTYNSIMKCDVDIRKDLYGN
IVLSGGTTMFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLSTFQQMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------------- 



Am_Tu_Sbry 
gattaagccatgcacgtgaaagtactctaaactgcgcatagctcattataactgttaaaacttgtttggata-
-----
gtataaccgtagtaattctagtgctaatacatgcggcgacagtcaaactagttttcagacctatcaacta--
catcccagagtagcggcctggaatggttataacgggt-
acggggaataagggttcgattccggagagggagcctgagaaatagctaccacttccaaggaaggcagcaggcg
cgcaaattacccaatctctccttagtgaggtagagacgataaatatcgatatggca-
tgttcgaaatgagaaaaatttaaaactcttaacgagtaccaattggaggacaagtctggtgccagcacccgcg
gtaattccagctccaatagcgtatatgaaagttgctgcagttaaaaagctcgtagttgaattgatttactttg
aataaaatagagcgatcaaagcaggtgaatatattagcatgggataaaa-------
aaggttaataggggcagtcggggttgaaggtactgtcgggataggggtgaaatcctgtgaccctgacaagacc
accgagagcgaaagcattcaacaaggatgtcttcgttaatcaagaacgaaagttacaggattaaagatgatca
gataccgttgtaattgtagctataaatcataccacctcaggacccgaaggtcttatgagaaatctaagtattc
gggttctggggggagtatggtcgcaagactgaaacttaaaagaattgacggaaaggcaccaccaggcgtggaa
tctgcggcttcatttgactcaacacggggaaactcaccaggtcaggactcataaaggattgacagattaacag
ctctttcttgatcatgtttaaggcggtgcatggccgtttcatattggtggagtgatttgtctgcttaattgcg
ataacggatgagacttttgcctcta-
actattttcttcgagggacgacgggaagccaaaagcgacaacaggtctgtgatgcccttcgatgttctgggct
gcacgcgcattacaatggaaa--
acaacagggggtaaccccataaccttttatcatacctgggattgattattgcaactattattcatgaacgagg
aatgccttgtaatcacaggtcatcaacctgtgatgaatacgtccctgccttttgtacacaccgcccgtcgctc
ctaccgattgaataaaggcatgaggagtacggaaatgtatttcaaatgtttctatttagaggaaggagaagtc
gtaac--------------------------------------------------------------------
---------
NWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYASGRTTG
IVLDIGDGVCHTVPIYEGYALPHAIMRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDVKEKLCYVALDF
DAEMETAASSSTLEKSYELPDGQVITVGNERFRCPESLFQPSFLGRESAGIHECTYNSIMKCDVDIRKDLYGN
IVLSGGTTMFPGIADRMQKELVNLAPSTMKIKIIAPPERKYSVWIGGSILSSLSTFQQMWISKEEYDESGP--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
------------- 
Am_Ar_Ppaa 
gattaagccatgcacgtgcaagcatgtgaagctgctcatggctccctaaatcagtcttgaatctgaagtctta
tattaagataaccagctaaagact--
ggctaatacatgttggaaatattcattaaagtgtctgctccatcttttctggtcagcattgtattgtactaag
atgagaaacacgggtaacggaagatcagggtttgacgccggagagggagctcgaaagatggctcccactccca
aggggggcagcaggcgcgcaaattgtccaatctcgagaagaggagacagtgaccacaaataacatttctccaa
tgggtggaatgagaaaatttcaaacagtttattgagcaaccattggagggaaagtmtggtgccagcagccgcg
gtaattccagctccaatagtgtaagctaaagttgttgtgattgaaaagctcgtagttgtatttgtttgccttg
aaaaaattaaagtgttcaaagcaggtgtatatattagcatggtacaaaaaataatactggtgaatggaggtaa
acaggacgactctgatttacttgagagaggtgaaattctgtgacctgtgaaagaagaaccgaggctaaagcag
gtggtacgcagactttcaacaatcaagaacgaaagcta-
gggatcaaagacgatcagataccgtcgtagtcttatctataaacgatacaagccaaaccctggtggatttt-
tgagaaatcggagcgtttgtgtttcagggggagtatggccgcaagactgaaacttaaaggaattgacggaaag
gcac-
accagaggtggagcgtgcggctcaatttgactcaacacgggaaaactcaccaggtccagacactaggatgact
gacagwcttatagctctttcacgattttttgggtkgtggtgcatggccgttcttagttcgtggagtgatttgt
ctagttaattctgttaacgagcgagatctcatcctgctaaaggacttcttagattgactttaggaagagtgag
gcaataacaggtctgtgatgcccttcgatgtcttgggctgcacgcgcgcgacaatgacatagcaaatgggtgg
aaatca-
ttcaagatatgtcatgctggggataaagccttgtaactattgctttttaacgtggaatctcttgtagctgttg
tcattcagccagcattgactacgtccctgccctttgtacacaccgcccgtcgctcctaccgattggatgggca
gatgaaggctttttggagcgcgtctgaatatttttatctagaggaaggagaagtcgtaacEGENVQALVIDNG
SGMCKAGFAGDDAPRAVFPSIVGRPRHTQVMAGMGNKDAYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIW
HHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQLMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDTGDGV
THTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLAYVALDFEAEMKTAAE
SSPLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMEAAGIHETCYNSIMKCDVDIRKDLYGNIVLSGGTSM
FTGIADRMQKEMTTLAPTTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDESGPAIVHRKCF---
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------



-------------------------------------------------------------------------
---- 
Am_da_Tric gattaagccatgcaagc-
tcagcaatcggagccgcaaacggctccttaaaacggtcgtaacccacccgacaaccccgcggataaccggagg
aaacctgcggctaatacgtaaaatgaacatttgttcaaatctccgacctatcagcca--
ggcggtagggtaacggcctaccgcggcagtgacgggtaacggggaactagggttcggttccggagaaggggca
ttagatacggcccctgtacttacgggtaacagcaggcgcgtaacttggccattat----------
agccagcgactgagtgtaacgaggccgg--
tcgtcgcaatgaggggcaactgaatgtcgccctgagaaactattggaggacaagttgggtgccagcacccgcg
gtaacacccactccgaaagcttatacttttgctgttgctgttaaagcgctcgcagtccaatttttgggcttta
aaaaaacaaaaacgctcaagtctca-------
ccaagtatggaataacataaaaaaacgattactaggtgcgtacggggtagagagtgtggtatcgcgaggagtg
aaatcttttgacctgatccaaactacccgaagcgaaggcgctctgcaagggcgtggccggtgatctagaacga
tggtggagggagcgaagcggattagagacccgtgtagtctccacagtaaacgatgccgactgaatgggcgccg
g-----
cgggaaaccgaagtaatcgggcccaggggggagtatggtcgcaaggctgaaacttaaaggcattgacggagca
acaccaccaggtctggaggctgcggctcaatttgactcaacgcgcgacaacttaccgggatcggacgctctaa
ggacgaacagactgaagggtcttttccgagttagctaacggtggtgcatggtcgttttaggctcgtggactta
tctgtcaggtttattccgataacgggcgagatcgctactgtcacattgacccctgtgcaggac---
gaagaagcggcggctataacagatccgggatgcccccagatattccgggccgcacgcggc-------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
------KPVKHNAVVIDFGSGTTKAGLAGDTLPTVSFPTIIGTPLV-
ERVMSTEDMRAYVGNEAQERRGILELSRPIQRGFVKDWDDYERLIDYTYKTELLLKPTDYPLLVTDPPLNRIE
NRKKMAEIFFEKYNVPGLYIATQGVLALTAFGSTTGVVLDIGDGCSHAIPIYDSYYLPQACYRLNLGGHDIDM
YLAKLLGTAGSKFTTSSEMRIVRDIKETYCRVALEYEKEMK----
TDPIKLPFDMPDGQKVMIAKEAIQAPEILFDPSIIGEEFTAIQHMLRKSISQSDKDVRKQLLANIVLAGGTTR
LSGFAARLESEMKAV-FPSETVSVRAHGSREYLAWMGGSKFASKPNFMDFCVSASEYNEMGAEVIEFKL----
---IHIAGVQTGNACWELYCLEHGIKPDG--
QTFFTETDAGKFVPRSVYVDLEPSVIDEVRTGEYGQLFHPEQLISGKEDAANNYARGHYTVGKDLIDVTLDRI
RKLTDQCSGLQGFLIFHSVGGGTGSGFGALLLHRLSVDY-
KKSKLDFCIYPSPQVATSVVEPYNSVLSTHSLLEHTDCAFLLDNEAIYDICRDSLGIERPSYKDLNRLIAQVI
SSLTTSLRFEGCLNVDINEFQTNLVPYPRIHFILPSYAPIVGTKTAYYEEMTVGQITSAVFEQQNMLCKCDPK
RGKYMATCLMYRGAVVHKDVQAAVSNIKSKRNVQFVDWSPTGFKCGINNRPPTVVPGGNLAKVSRAVLMLANT
TAIAETFSRINRKFDLMFAKRAFVHWYVGEGMEEGFSEAREDLAALEVDDYEE--------------------
-------------------------------------------------------------------------
---------------------------------------------------------
GMGTLLLAKIKEEFPDRMMCTFSVMPSPKVSDTVVEPYNATLSLHQLVENADAVFCIDNEALYDICNKTLKMA
TPEYTDLNKLVSTVMSGVTCSLRFPGQLNSDLRKLAVNLVPFPRLHFFLVGVAPLSSRAGTEYTKVTVPELTS
QIFNPKNMMAHCDPKRGKYLTASAMFRGKMSMKEVDEQICNLQDKNSPFFVEWIPNNITHSVCNVAPKGENMS
CTFVGNSTAIQSLFKRIGHHFTAMFKRKAFLHWYTGEGMEEMEFTEAESNMNDLISEYIQYEDAEVEEVMDPR
EENVYIAKLAEQAERYPEMVEAVKKVAELSIEERNLFSVAYKNVIGARRAAWRIVSSIQVKEVEENATKIAKA
YREKIEAELTDICNDILGVLTKELIAKSESKVFYLKMKGDYLRYMAEFSTGDKRTDAANRALESYKEAVKVAA
SNRPPTDPIRLGLVLNFSVFYYEILNNQDEACALAKKAFDDAISDLDRLTDDSYKETTLILQLLRENLSLWAS
NKTKTNTKNMKNKLLSNQTNIRNLSVIAHVDHGKTTLVDNFLYRAGMVRKQDVGEKRGMDTTKEEQDRIITIK
STGVSLVFTKDK----
YLINLVDSPGHVDFSSEVTAALRITDGALVVVDVIKGASVQTETVTRQALGERIRPVLHVNKVDLCIIK-
NWDLEDIYIQLESIAAQMNNLFSTYLLGDVSVHPLKGTMSFGSGKMGWAFTLPSYAKMLAKKMGSDPQKVLRR
LWGNKYYDPETKKFNSTKPLQRYFVKMVLKPIQNVYKWAEANETEKLFKFCDSWGIKLKQFEKEFRGSSLAKA
ILMEWLPAGENIGNMMIEHLPSPIVAQKYRVMNLYTGPQDDEYAKAIRDADPNGPLMVFVSKQVPTQNYRNFI
CYGRVFSGTVKTGAKVFVLGKDVSEPSKSI-
RKSTISNSFLLKGKDYEACSSLPCGNIVGLAGIDKSLLKSGTVTDGKLAFPIAPMKFSVSPIVQVAVEPKDQG
QRKKFTDCLKLLIKSDPCLKTFIDPTGQFIIAGAGELHIETSLNDLRK----



VEIKTSTPLVSFSETVTTESSQVCLAKSANNHNRLYFTAEPMDEKTIKAIDDG-
IANEGTDKARASLLVREYGWDKGEAQRIWCYGPENTGPNVVVNKTAGISYLNEIQSHVAMGFNSAVAPTGLCG
EPLRGVRFNLTDAKLHPDSIHRGPGQIIQPTRRAMHGAQLCARPRIMEPWYLVEIECPFKSLAQARSIIQKRR
GYEEEALPKEGTPLYVLRGFVPVIESFGFTAALREATHGEGFPTMIFSHWAIIDKDPFDPGNLASKIVAEVRK
RKGMPEEIPVLGKIVDKL 
Am_is_Sexa --------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-ASLESSPVVLDNGSGAIKIGLAGEELPRAVFPSIVGSPKF-GVVVGLA-
KDTYVGDEAQAKRGILSLRYPLSNGVVTDWAGAETLWAHALTNELRVDPRERSLVLSEAPQNPREHRVRMAEI
FFEKFGVRSLFIGVQAVLALYSSNATTGTVLDVGDGVSHVVPVYEGFVLPHAIQRLDLAGRDVTRTLASLLRE
TGTQLSSTAEFEVAREMKERIGFVRPS---------
SAAEPTRLYTLPDGKVVEVGDQAWRCSEILFTPATVGKDEPGIGRLVTRAVERCDVDVRRPLYSNILLSGGAT
LMPGFAERLQAELPSHARV------VSPPTRRVSVWCGGSVVGSLSTFEEMTVSRAEFAEEGPAVLARRFI--
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
-------------------------------------------------------------------------
----------------------------------------------------------
MVNFTIGEVRKIMGKPKNIRNMSVIAHVDHGKSTLTDSLVAAAGIIKSEDAGDRRIMDTRQDEQDRTITIKST
GISLHFRLEEECRDFLFNLIDSPGHVDFSSEVTAALRVTDGGLVVVDCVEGVSVQTETVLRQALAERIIPVMT
INKLDRAFLELQLDPEEQYQNYQRIIENANVIISTYLMGDLQVYPEKGTVAFSAGLHGWGFTIQQFARMYAKK
FGTDPVKMAKRLWGESFFDADSKKWVKNKQLKRAFVQFILDPIAKVIDLGMNDRLEDLEKLLKNLGLTLRRDD
KEKQGKKLMKAAMQAFLPAHDALLEMMVMHLPSPARAQAYRTSILYTGPMDDKAAQSMMKCDPTGPLVLFISK
MVPTNDKGRFYAFGRVFSGTVATGQKVRIMGANHEFGGKADLFIKSIQRTVVMMGKNAEPIEDVPSGNTVALV
GIDQYLAKSGTLADSPDTHPLVNMKFSVSAVVRVAVEPKNPSDLPKLVEGLKRLGKSDPLVHLSTAETGEHIV
AGAGELHLEICLKDLQEDFGGAPLRISDPVVSFSETVISESSQMCLSKSPNKHNRLFVKASPLDEKLVDEIEK
GGIGPRDDVKDRARKMADDFDFDLNEARKIWGFGPNQTGPNIILDATKAVQYLNEIKDSVIAGFEWVTKEGVL
CEEEMRGVCFKIYDVTLHADAIHRGGGQIIPTARRVFYASQLLADPRLMEPQYLVEITCPQTVVGGVYSTLNQ



RRGIVIEESPREGTPLYNVKAYLPVLESFGFTAFLRSSTGGQAFPQSVFDHWEVVNGDPAQVGSKAHTLMCEV
RQRKNMSDALPDLGRYL--- 
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