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Supplementary Information 1 

TableS1. Protein sequences of all members of the HMA1-4 gene family 2 

Sequences with their names highlighted in green were taken into account in the phylogenetic analysis 3 
while sequences with their names highlighted in yellow were not. Indeed, the latter sequences either 4 
were too short, or corresponded to pseudogenes. 5 

 6 
>AhHMA1 7 
AWRVANAVGITEVYCNLKPEDKLNHVKNISREAGGGLIMVGEGINDAPALAAATIGIVLAQRASATAIAVADILL8 
LRDTITGVPFCVAKSRQTTSLVKQNVALALTSIFVAALPSVLGFVPLWLTVLLHEGGTLLVCLNSVRGLNDPSWS9 
WKQDIVHLINKLSSQEPTSISSNSLSSVEPAH 10 
>AhHMA3 11 
MAEGEEAKKKNLQTSYFDVVGICCTSEVSIVGDVLRPLDGVKEFSVIVPSRTVIVVHDTFLISPLQIVKALNQAR12 
LEASVRPYGETSLKSQWPSPFAILSGVFLALSFFKYFYSLLEWLAVVAVVAGIFPILAKAVASVTRFRLDINALT13 
FIAVIATLCMQNFTEAATIVFLFSVADWLESSAAHKASTVMSSLMSLAPRKAVIAETGHEVDVDEVRINTIVSVK14 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRDSTVLAATINLNGYIKVKTTALARDCVVAKMTKLVEEAQKS15 
QTKTQRFIDKCSRYYTPAVVVLAACFAVIPVLLKLQDLSHWFHLALVVLVSGCPCGLILSTPIATFCALTKAAMS16 
GFLIKTGDCLETLAKIKIVAFDKTGTITKAEFMVSDFRSLSHNINLHNLLYWVSSIESKSSHPMAAALIDYARSV17 
SVEPKPDLVENFQNFPGEGVYGRIDGQDIYIGNKRIAQRAGCLTVPDMEANMKRGKTIGYIYIGAKLSGSFNLID18 
SCRYGVAQALKELKSLGIKTAMLTGDNRDAALSTQEQLENALDIVHSELLPQDKARIIDEFKIQGPTMMVGDGLN19 
DAPALAKADIGLSMGISGSALATETGDIILMSNDIRKIPKGMRLAKRSHKKVIENVVLSVSIKGAIMVLAFVGYP20 
LVWAAVLADAGTCLLVILNSMMLLRDEREAVSTCYRASSSPVKLEEDEAEDLEVGLLQKSEETNKKSCCSGSCSG21 
PKDNQQK 22 
>AhHMA4-1 23 
MASQNKEEEKKKVKKLQKSYFDVLGICCTSEVPIIENILKSLDGVKEYSVIVPSRTVIVVHDSLLISPFQIAKAL24 
NQARLEANVRVNGETNFKNKWPSPFAVVSGLLLLLSFLKFVYSPLRWLAVAAVAAGIYPILAKAFASIRRPRIDI25 
NILVIITVIATLAMQDFMEAAAVVFLFTIADWLETRASYRATAVMQSLMSLAPQKAIIAETGEEVEVDEVKVSTV26 
VAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQKDSSVWAGTINLNGYISVKTTSLAGDCVVAKMAKLVEE27 
AQSSKTKSQRLIDKCSQYYTPAIIVVSACVAIVPVIMKVHNLKHWFHLALVVLVSGCPCGLILSTPVATFCALTK28 
AATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIDFKSLSRDISLRSLLYWVSSVESKSSHPMAATIVDY29 
AKSVSVEPRPEEVEDYQNFPGEGIYGKIDGNDIYIGNKRIASRAGCSTVPEIEVDTKGGKTVGYVYVGERLAGVF30 
NLSDACRSGVSQAMKELKSLGIKTAMLTGDSQAAAMHAQEQLGNALDVVHGELLPEDKSKIIQEFKKEGPTAMVG31 
DGVNDAPALATADIGISMGISGSALATQTGHIILMSNDIRRIPQAVKLARRARRKVIENVCLSIILKAGILALAF32 
AGHPLIWAAVLVDVGTCLLVILNSMLLLREKKKIGNKKCYRASTSMLNGRKLEGDDDDAVDLEAGLLTKSGNGQC33 
KSSCCGDKKNQEKVVMMKPSSKTSSDHSHPGCCGDKKQGNVKPLVRDGGCSEETRKAVGDMVSLSSCKKSSHVKH34 
DLKMKGGSGCCANKSEKVEEVVAKSCCEKPKQQMESAGDCKSSHCEEKKHAEEIVLPVQMIGQALTGLEIELQTK35 
ETCKTRCCDNKEKAKKKGLLLSSEDTSYLEKGVLIKDEGNCKSACQKTGTVKESCHEKAPLDIETKLVSCGNTEG36 
EVGEQTDLEIKIEGDCKSGCCSDEKQTGEITLASEEETDSTDCSSGCCMDKEEVTQICGLETEGGGDCKSHCCGT37 
GLTQEGSSKLGNVESAQSGGCGTVKVSSQSCCTSSTDLVLSDLQVKKDEHCKSSHGAVKVETCCKVKIPEACASE38 
CKEKEKRHSGKSCCRSYAKEFCSHRHHHHHHHHVSA 39 
>AhHMA4-2 40 
MASQNKEEEKKKVKKLQKSYFDVLGICCTSEVPIIENILKSLDGVKEYSVIVPSRTVIVVHDSLLISPFQIAKAL41 
NQARLEANVRVNGETNFKNKWPSPFAVVSGILLLLSFLKFVYSPLRWVAVAAVAAGIYPILAKAFASIRRLRLDI42 
NILVIITVIATLAMQDFMEAAAVVFLFTIADWLETRASYRATAVMQSLMSLAPQKAIIAETGEEVEVDEVKVSTV43 
VAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQKDSSVWAGTINLNGYISVKTTSLAGDCVVAKMAKLVEE44 
AQSSKTKSQRLIDKCSQYYTPAIIVVSACVAIVPVIMKVHNLKHWFHLALVVLVSGCPCGLILSTPVATFCALTK45 
AATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIDFKSLSRDISLRSLLYWVSSVESKSSHPMAATIVDY46 
AKSVSVEPRPEEVEDYQNFPGEGIYGKIDGNDIYIGNKRIASRAGCSTVPETEIDTKGGKTVGYVYVGERLAGVF47 
NLSDACRSGVSQAMKELKSLGIKTAMLTGDSQAAAMHAQEQLGNVLDVVHGELLPEDKSKIIQEFKKEGPTAMVG48 
DGVNDAPALATADIGISMGISGSALATQTGHIILMSNDIRRIPQAVKLARRARRKVIENVSLSIILKAGILALAF49 
AGHPLIWAAVLVDVGTCLLVIFNSMLLLREKKKIGNKKCYRASTSMLNGRKLEGDDDDAVDLEAGLLTKSGNGQC50 
KSSCCGDKKNQEKVVMMKPSSKTSSDHSHPGCCGDKKQGNVKPLVRDGGCSEETRKAVGDMVSLSSCKKSSHVKH51 
DLKMKGGSGCCANKSEKVEEVVAKSCCEKPKQQMESAGDCKSSHCEEKKHAEEIVLPVQMIGQALTGLEIELQTK52 
ETCKTRCCDNKEKAKKKGLLLSSEDTSYLEKGVLIKDEGNCKSACQKTGTVKQSCHEKAPLDIETKLVSCGNTEG53 
EVGEQTDLEIKIEGDCKSGCCSDEKQTGEITLASEEETDSTDCSSGCCMDKEEVTQICGLETEGGGDCKSHCCGT54 
GLTQEGSSKLGNVESAQFGGCGTVKVSSQSCCTSSTDLVLSDLQVKKDEHCESSHGAVKVETCCKVKIPEACAPE55 
CKEKEKRHSGKSCCRSYAKEFCSHRHHHHHHHHVSA 56 
>AhHMA4-3 57 
MASQNKEEEKKKVKKLQKSYFDVLGICCTSEVPIIENILKSLDGVKEYSVIVPSRTVIVVHDSLLISPFQIAKAL58 
NQARLEANVRVNGETNFKNKWPSPFAVVSGILLLLSFLKFVYPPLRWLAVVAVAAGIYPILAKAFASIRRLRLDI59 
NILVIITVIATLAMQDFMEAAAVVFLFTIADWLETRASYRATAVMQSLMSLAPQKAIIAETGEEVEVDEVKVSTV60 
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VAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQKDSSVWAGTINLNGYISVKTTSLAGDCVVAKMAKLVEE61 
AQSSKTKSQRLIDKCSQYYTPAIIVVSACVAIVPVIMKVHNLKHWFHLALVVLVSGCPCGLILSTPVATFCALTK62 
AATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIDFKSLSRDITLRSLLYWVSSVESKSSHPMAATIVDY63 
AKSVSVEPRPEEVEDYQNFPGEGIYGKIDGNDIYIGNKRIASRAGCSTVPETEIDTKGGKTVGYVYVGERLAGVF64 
NLSDACRSGVSQAMKELKSLGIKTAMLTGDSQAAAMHAQEQLGNALDVVHGELLPEDKSKIIQEFKKEGPTAMVG65 
DGVNDAPALATADIGISMGISGSALATQTGHIILMSNDIRRIPQAVKLARRARRKVIENVCLSIILKAGILALAF66 
AGHPLIWAAVLVDVGTCLLVILNSMLLLREKKKIGNKKCYRASTSMLNGRKLEGDDDDAVDLEAGLLTKSGNGQC67 
KSSCCGDKKNQEKVVMMKPSSKTSSDHSHPGCCGDKKQGNVKPLVRDGGCSEETRKAVGDMVSLSSCKKSSHVKH68 
DLKMKGGSGCCANKSEKVEEVVAKSCCEKPKQQMESAGDCKSSHCEEKKHAEEIVLPVQMIGQALTGLEIELQTK69 
ETCKTRCCDNKEKAKKKGLLLSSEDTSYLEKGVLIKDEGNCKSACQKTGTVKQSCHEKAPLDIETKLVSCGNTEG70 
EVGEQTDLEIKIEGDCKSGCCSDEKQTGEITLASEEEADSTDCSSGCCMDKEEVTQICGLETEGGGDCKSHCCGT71 
GLTQEGSSKLGNVETAQSGGCGTVKVSSQSCCTSSTDLVLSDLQVTKDEHCESSHGAVKVETCCKVKIPEACAPE72 
CKEKEKRHSGKSCCRSYAKEFCSHRHHHHHHHHHHVSA 73 
>AlHMA1-1 74 
MEPAALTRSSSLTRFPYRRGLATLRLARVNSFSVLTPKTLLRRKPLPLSISSSLSLPPRSIRIRAVEDHHHDHHH75 
DDEQDHDHHHHHHHHHQHGCCSVELKAESKPQKVLFGFAKTIGWVRLANYLREHLHLCCSAAAMFLAAAACPYLA76 
PKPYIKSLQNAFMIVGFPLVGVSASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEF77 
FTSRSMVDVKELKESNPDSALLIEVLNGNVPNISDLSYKSVPVHSVEVGSYILVGTGEIVPVDCEVYQGSATITI78 
EHLTGEVKPLEAKAGDRVPGGARNLDGRMIVKATKAWNDSTLNKIVQLTEEAHSNKPKLQRWLDEFGENYSKVVV79 
VLSLAIAFLGPFLFKWPFLSTAACRGSVYRALGLMVAASPCALAVAPLAYATAISSCARKGILLKGAQVLDALAS80 
CHTVAFDKTGTLTTGGLTCKAIEPIYGHQGGNNSSVTTCCIPNCEKEALAVAAAMEKGTTHPIGRAVVDHSVGKD81 
LPSIFVESFEYFPGRGLTATVNGAKSVAEESRLRKASLGSIEFITSLFKSEDESKQIKDAVNASLYGNDFVHAAL82 
SVDQKVTLIHLEDQPRPGVSGVIAELKSWARLRVMMLTGDHDSSAWRVANAVGITEVYCNLKPEDKLNHVKNIAR83 
EAGGGLIMVGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRDNITGVPFCVAKSRQTTSLVKQNIALALT84 
SIFLAALPSVLGFVPLWLTVLLHEGGTLLVCLNSVRGLNDPSWSWKQDIVHLINKLSSQEPTSISSNSLSSVEPA85 
H 86 
>AlHMA1-2 87 
MESAALLHSSLTRFSCRQNSTLRLSRLNSTTLPRDVLIRTTNSNTLPRRSLRLFAKAACENHHHYHHEHDHHHHQ88 
NHHQHCCSVELTVSNHLQKLLLKFAKAIGWIRLANFLRENLHLCCSSVVLFLAAAACPHLMIPKPYITPIQNSFM89 
IVAFPLVGISASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLTMFNLAHIAEEFFTSRSMLDVKELN90 
ESNPDSALVIDVNDENVPNFFDLTYKSVHVKNVEVGSYILVGTGEIVPVDCQVYQGNATITIEHLTGEVKPLEAK91 
AGDRVPGGARTLNGRIIVKATKAWNESTLNKILQLTEEAHSNKPKLERWLYEFGEIYSKVVVVLSVAIAFLGPFL92 
FKLPVLGTTACRGSVYRALGFLVAASPCALAVAPLAYATAISSCARKGILLKGGQVLDALASCHTIGFDKTGTLT93 
TGGLTCKAIEPIYGHHQEGNNESVNPCCMPNCENEALAVAAAMEKGTTHPIGRAMVDHSVGKDLPSVSVESFEYF94 
PGRGLTATVNCIESVTEGRKLRKASLGSVEFITSLFESQDESRKIKNAVNSSLYGNDFVHAVLSLDQKVTLIHLE95 
DQPRREVSKVLTELKSWGKMRIMMLTGDHESSAWRVANAVGIDEVYCNLKPEDKLDHVKNISEGSGGGGLIMVGE96 
GINDGPALAAATVGIVLAQRASASAIAVADVLLLQDNITGVPFCIAKSRQTTSLVKQNVAIALTSIFLAALPSVL97 
GFLPLWLTVLLHEGGTLLVCLNSIRSLNDPSWSWKQDIVHELHLSKTHQQHKTYRDGN 98 
>AlHMA2 99 
MASKKMTKSYFDVLGICCTSEVPLIENILKSMDGVKEYSVIVPSRTVIVVHDTLILSQFQIVKALNQARLEANVR100 
VTGETNFRNKWPSPFAMVSGLLLLLSFFKYLYSPFRWLAVAAVVAGIYPILAKAVASLARFRIDINILVIITVGA101 
TIGMRDYTEAGVVVFLFTIAEWLQSRASYKASAVMQSLMSLAPQKAMIAETGEEVQVDELKINTVIAVKAGETIP102 
IDGVVVDGNCEVDEKTLTGEAFPVPKLRDSTVWAGTINLNGYITVKTTALAEDCVVAKMAKLVEEAQNSKTETQR103 
FIDKCSMYYTPAIILISVCFAAIPFALKVHNLKHWIHLALVVLVSACPCGLILSTPVATFCALTKAATSGLLIKG104 
ADYLETLAKIKVVAFDKTGTITRGEFIVMDFQSLSEDISLHSLLYWVSSAESKSSHPMAAALVDYAKSVSVEPKP105 
EAVEDYQNFPGEGIYGKIDGKEVYIGNKRIASRSGCSSVPDVDVDTKGGKTIGYVYVGKTLSGVFNLSDACRSGV106 
AQAMKELKALGIKTAMLTGDNQAAAMHAQEQLGNAMDIVRAELLPEGKSEIIKEFMREEGSTAMVGDGLNDAPAL107 
ATADIGISMGVSGSAIATETGNIILMSNDIRRIPQAIKLARRAKRKVVENVVTSITMKGAILALAFAGHPLIWAA108 
VLADVGTCLLVILNSMLLLSDNHKTGNKCYRESSSSSIVEKLEGDAAGDMEAGLLPKISDKHCKSGCCGTKTQVK109 
VMQPAKSSSDHSHSGCCEKKQKDNVTVVKKSSCAEPVDLVQGHDSGCCGNKSQQPNQHEVQQSCHNKPSGLDIGT110 
GSQHEGSSTVVNLEGDEQEEVKVSVKGCCSSPADLAVTSLKVKSDGHSKSSCCESSKRDKEGASSQVKTKKACKS111 
NCSSREKSHHGSSCCSSYAKECCSHHHHHTRANGIGSLKEIVIE 112 
>AlHMA3 113 
MAEGEEAKKKNLQTSYFDVVGICCSSEVSIVGDVLRPLDGVKEFSVIVPSRTVIVVHDTFLISPLQIVKALNQAR114 
LEASVRPYGDTSLKSQWPSPFAIVSGVFLAVSFFKYFYNLLEWLAIAAVVAGIFPILAKAVASVTRFRLDINGLT115 
LIAVIATLCMQDFTEAATIVFLFSVADWLESSAAHKASTVMSSLMSLAPRKAVIADTGLEVDVDEVRINTIVSVK116 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRESTVLAATINLNGYIKVKTTALARDCVVAKMTKLVEEAQKS117 
QTKTQRFIDKCSRYYTPAVVVLAACFAVIPALLKVQNLSHWFHLALVVLVSGCPCGLILSTPVATFCALTKAATS118 
GFLIKTGDCLETLAKIKIVAFDKTGTITKAEFMVSDFRSLSHNINLHNLLYWVSSIESKSSHPMAAALIDYARLI119 
FVEPKPDIVENFQNFPGEGVYGRIDGQDIYIGNKRISQRAGCLTVPEMEANMKRGKTIGYIYIGAKLSGSFTLLD120 
GCRYGVAQALKELKSLGIKTAMLTGDNRDAAMSTQEQIENALDIVHSELLPQDKARIIDEFKIQGPTMMVGDGLN121 
DAPALAKADIGISMGISGSALATETGDIILMSNDIRKIPKGMRLAKRSHKKVIENVVLSVSIKGAIMVLGFVGYP122 
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LVWAAVLADAGTCLLVILNSMMLLRDEREAVSTCYRASSSSPVKLEEDEAEDLEVGLLQKSEETSKKSCSSGCCS123 
GTKDNQQ 124 
>AlHMA4-1 125 
MASQNKQEEKKKVKKLQKSYFDVLGICCTSEVPIIENILKALDGVKEYSVIVPSRTVIVVHDSLLISPFQIGKAL126 
NQARLEANVRVNGETNFKNKWPSPFAVVSGILLLLSFLKFVYSPLRWLAVAAVAAGIYPILAKAFASIRRLRIDI127 
NILVIITVIATLAMQDFMEAAAVVFLFTISDWLETRASYKATAVMQSLMSLAPQKAIIAETGEEVEVDEVKISTV128 
VAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQRDSTVWAGTINLNGYISVKTTSLAGDCVVAKMAKLVEE129 
AQSSKTKSQRLIDKCSQYYTPAIIVVSACVAIVPVIMKVHNLKHWFHLALVVLVSGCPCGLILSTPVATFCALTK130 
AATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIDFKSLSRDISLRSLLYWVSSVESKSSHPMAATIVDY131 
AKSVSVEPRPEEVEDYQNFPGEGIYGKIDGNDIYIGNKRIASRAGCSTVPETEIDTKGGKTVGYVYVGERLAGVF132 
NLSDACRSGVSQAMTELKSLGIKTAMLTGDSQAAAMHAQEQLGNVLDVVHGELLPEDKSKIIQEFKKEGPTAMVG133 
DGVNDAPALATADIGISMGISGSALATQTGHIILMSNDIRRIPQAVKLARRARRKVVENVFLSIVLKAGILALAF134 
AGHPLIWAAVLVDVGTCLLVILNSMLLLREKKKIGNKKCYRASTSMLNGRKLEGDDDDVVDLEAGLLKKSGNGQC135 
NSSCCGDKKNQEKVVMMKPSSKTSSDHSHPGCYGDKKQDKVKPLVRDGCCGEETRKAVGDIISLSSCKKSSHVKH136 
DLKMKGGSGCCANKSEKVEEVVAKSCCEKSKQQMESAGDCKSSHCEEKKHAEEIVVPVQIIGQALTGLEIELQRK137 
EPCKTSCCDNKEEKVKEIGLLLASEDKSYPEKGVLIKDEGNCKSGCENKGTVTQRCHEKAGLDMETGVSCDLKLV138 
CCGKTEGEVGEQTDLEIKIEGHCESRCCSDEKQTGEITLASEEETDDQDCSSGCCVNEGIVKQSSHEKKHAVLVE139 
KEGLDMETGVCCDDLKLVCCGNTEGEVEEQCDLEIKNEGHCKSGCCNDEKQTAEITLASEEETDSTDCSSGCCMD140 
KEEVTKICGEKPVSLVVSGLETEGGGDCKSHCCGTGLTQEGSSKLVNVESAQSGGCGTVKVSSQSCCTSSTDLVL141 
SDLQVKKDEHCESSNRAVKVETCCKVKIPEACASKCREREKRHSGKSCCRSYAKEFCSHRHHHHHHHHHHHHVSA 142 
>AlHMA4-2 143 
ATAVMQSLMSLAPQKAIIAETGEEVEVDEVKISTVVAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQRDS144 
TVWAGTINLNGYISVKTTSLAGDCVVAKMAKLVEEAQSSKTKSQRLIDKCSQYYTPAIIVVSACVAIVPVIMKVH145 
NLKHWFHLALVVLVSGCPCGLILSTPVATFCALTKAATSGLLIKSADYLDTLSKMKIAAFDKTGTITRGEFIVID146 
FKSLSRDITLRSLLYWVSSVESKSSHPMAATIVDYAKSVSVEPRPEEVEDYQNFPGEGIYGKIEGNDIYIGNKRI147 
ASRAGCSTEIEVDTKGGNTVGYVYVGERLAGVFNLSDACRSGVSQAMTELKSLGIKTAMLTGDSQAAAMHAQEQL148 
GNVLDVVHGELLPEDKSKIIQEFKKEGPTAMVGDGVNDAPALAIADIGISMGISGSALATQTGHIILMSNDIRRI149 
PQAVKLARRARRKVVENVFLSIILKAGILALAFAGHPLIWAAVLVDVGTCLLVILNSMLLLREKKKIGNKKCYRA150 
STSMLNGRKLEGDDDDVVDLEAGLLTKSGNGQCNSSCCGDKKNQEKVVMMKPSSKTSSDHSHPGCCGDKKQDKVK151 
PLVRDGCCGEETRKAVGDMVSLSSCKKSSHVKHDLKMKGGSGCCANKSEKVEEVVAKSCCEKPKQQMESAGDCKS152 
GHCEEKKHAEEIVVPVQIIPQALTGLEIELQRKEPCKTSCCDNKEKKVKEIGLLLASEDKSYPEKEVLIKDEGNC153 
KSGCENKGTVTQRCHEKAGLDMETGVSCDLKLVCCGKTEGEVAGKTDLEIKIEGHCESRCCSDEKQTGEITLASE154 
EETDDQDCFSGCCHGLFLGCCMDKEVTKICGEKPVSLVVSGLETEGGGDCKSHCCGTCLTQEGSSKLVNVESAQS155 
GGCGTVKVSSQSCCTSSTDLVLSDLQVKKDEQCESSNRAVKSETCCKVKIPEACASKCKEKEKRHNGKSCCRSYA156 
KEFCSHRHHHHHHHHHHHHHVIA 157 
>AtHMA1 158 
MEPATLTRSSSLTRFPYRRGLSTLRLARVNSFSILPPKTLLRQKPLRISASLNLPPRSIRLRAVEDHHHDHHHDD159 
EQDHHNHHHHHHQHGCCSVELKAESKPQKMLFGFAKAIGWVRLANYLREHLHLCCSAAAMFLAAAVCPYLAPEPY160 
IKSLQNAFMIVGFPLVGVSASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEFFTSR161 
SMVDVKELKESNPDSALLIEVHNGNVPNISDLSYKSVPVHSVEVGSYVLVGTGEIVPVDCEVYQGSATITIEHLT162 
GEVKPLEAKAGDRVPGGARNLDGRMIVKATKAWNDSTLNKIVQLTEEAHSNKPKLQRWLDEFGENYSKVVVVLSL163 
AIAFLGPFLFKWPFLSTAACRGSVYRALGLMVAASPCALAVAPLAYATAISSCARKGILLKGAQVLDALASCHTI164 
AFDKTGTLTTGGLTCKAIEPIYGHQGGTNSSVITCCIPNCEKEALAVAAAMEKGTTHPIGRAVVDHSVGKDLPSI165 
FVESFEYFPGRGLTATVNGVKTVAEESRLRKASLGSIEFITSLFKSEDESKQIKDAVNASSYGKDFVHAALSVDQ166 
KVTLIHLEDQPRPGVSGVIAELKSWARLRVMMLTGDHDSSAWRVANAVGITEVYCNLKPEDKLNHVKNIAREAGG167 
GLIMVGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRDNITGVPFCVAKSRQTTSLVKQNVALALTSIFL168 
AALPSVLGFVPLWLTVLLHEGGTLLVCLNSVRGLNDPSWSWKQDIVHLINKLRSQEPTSSSSNSLSSAH 169 
>AtHMA2 170 
MASKKMTKSYFDVLGICCTSEVPLIENILNSMDGVKEFSVIVPSRTVIVVHDTLILSQFQIVKALNQAQLEANVR171 
VTGETNFKNKWPSPFAVVSGILLLLSFFKYLYSPFRWLAVAAVVAGIYPILAKAVASLARFRIDINILVVVTVGA172 
TIGMQDYTEAAVVVFLFTIAEWLQSRASYKASAVMQSLMSLAPQKAVIAETGEEVEVDELKTNTVIAVKAGETIP173 
IDGVVVDGNCEVDEKTLTGEAFPVPKLKDSTVWAGTINLNGYITVNTTALAEDCVVAKMAKLVEEAQNSKTETQR174 
FIDKCSKYYTPAIILISICFVAIPFALKVHNLKHWVHLALVVLVSACPCGLILSTPVATFCALTKAATSGLLIKG175 
ADYLETLAKIKIVAFDKTGTITRGEFIVMDFQSLSEDISLQSLLYWVSSTESKSSHPMAAAVVDYARSVSVEPKP176 
EAVEDYQNLPGEGIYGKIDGKEVYIGNKRIASRAGCLSVPDIDVDTKGGKTIGYVYVGETLAGVFNLSDACRSGV177 
AQAMKELKSLGIKIAMLTGDNHAAAMHAQEQLGNAMDIVRAELLPEDKSEIIKQLKREEGPTAMVGDGLNDAPAL178 
ATADIGISMGVSGSALATETGNIILMSNDIRRIPQAIKLAKRAKRKVVENVVISITMKGAILALAFAGHPLIWAA179 
VLADVGTCLLVILNSMLLLSDKHKTGNKCYRESSSSSVLIAEKLEGDAAGDMEAGLLPKISDKHCKPGCCGTKTQ180 
EKAMKPAKTSSDHSHSGCCETKQKDKVTVVKKNCCAEPVDLGHGHDSGCCGDKSQQPHQHEVQVQQSCHNKPSGL181 
DSGCCGGKSQQPHQHELQQSCHDKPSGLDIGTGPKHEGSSTLVNLEGDAKEELKVLVNGCCSSPADLAITSLKVK182 
SDSHCKSNCSSRERCHHGSNCCRSYAKESCSHDHHHTRAHGVGTLKEIVIE 183 
>AtHMA3 184 
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MAEGEESKKMNLQTSYFDVVGICCSSEVSIVGNVLRQVDGVKEFSVIVPSRTVIVVHDTFLISPLQIVKALNQAR185 
LEASVRPYGETSLKSQWPSPFAIVSGVLLVLSFFKYFYSPLEWLAIVAVVAGVFPILAKAVASVTRFRLDINALT186 
LIAVIATLCMQDFTEAATIVFLFSVADWLESSAAHKASIVMSSLMSLAPRKAVIADTGLEVDVDEVGINTVVSVK187 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRESTVMAATINLNGYIKVKTTALARDCVVAKMTKLVEEAQKS188 
QTKTQRFIDKCSRYYTPAVVVSAACFAVIPVLLKVQDLSHWFHLALVVLVSGCPCGLILSTPVATFCALTKAATS189 
GFLIKTGDCLETLAKIKIVAFDKTGTITKAEFMVSDFRSLSPSINLHKLLNWVSSIECKSSHPMAAALIDYAISV190 
SVEPKPDIVENFQNFPGEGVYGRIDGQDIYIGNKRIAQRAGCLTDNVPDIEATMKRGKTIGYIYMGAKLTGSFNL191 
LDGCRYGVAQALKELKSLGIQTAMLTGDNQDAAMSTQEQLENALDIVHSELLPQDKARIIDDFKIQGPTMMVGDG192 
LNDAPALAKADIGISMGISGSALATETGDIILMSNDIRKIPKGMRLAKRSHKKVIENVVLSVSIKGAIMVLGFVG193 
YPLVWAAVLADAGTCLLVILNSMILLRDEREAVSTCYRSSTSSPVKLEEDEVEDLEVGLLQKSEETSKKSCCSGC194 
CSGPKDNQQK 195 
>AtHMA4 196 
MALQNKEEEKKKVKKLQKSYFDVLGICCTSEVPIIENILKSLDGVKEYSVIVPSRTVIVVHDSLLISPFQIAKAL197 
NEARLEANVRVNGETSFKNKWPSPFAVVSGLLLLLSFLKFVYSPLRWLAVAAVAAGIYPILAKAFASIKRPRIDI198 
NILVIITVIATLAMQDFMEAAAVVFLFTISDWLETRASYKATSVMQSLMSLAPQKAIIAETGEEVEVDEVKVDTV199 
VAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQRDSTVWAGTINLNGYICVKTTSLAGDCVVAKMAKLVEE200 
AQSSKTKSQRLIDKCSQYYTPAIILVSACVAIVPVIMKVHNLKHWFHLALVVLVSGCPCGLILSTPVATFCALTK201 
AATSGLLIKSADYLDTLSKIKIVAFDKTGTITRGEFIVIDFKSLSRDINLRSLLYWVSSVESKSSHPMAATIVDY202 
AKSVSVEPRPEEVEDYQNFPGEGIYGKIDGNDIFIGNKKIASRAGCSTVPEIEVDTKGGKTVGYVYVGERLAGFF203 
NLSDACRSGVSQAMAELKSLGIKTAMLTGDNQAAAMHAQEQLGNVLDVVHGDLLPEDKSRIIQEFKKEGPTAMVG204 
DGVNDAPALATADIGISMGISGSALATQTGNIILMSNDIRRIPQAVKLARRARRKVVENVCLSIILKAGILALAF205 
AGHPLIWAAVLVDVGTCLLVIFNSMLLLREKKKIGNKKCYRASTSKLNGRKLEGDDDYVVDLEAGLLTKSGNGQC206 
KSSCCGDKKNQENVVMMKPSSKTSSDHSHPGCCGDKKEEKVKPLVKDGCCSEKTKKSEGDMVSLSSCKKSSHVKH207 
DLKMKGGSGCCASKNEKGKEVVAKSCCEKPKQQVESVGDCKSGHCEKKKQAEDIVVPVQIIGHALTHVEIELQTK208 
ETCKTSCCDSKEKVKETGLLLSSENTPYLEKGVLIKDEGNCKSGSENMGTVKQSCHEKGCSDEKQTGEINLASEE209 
ETDDQDCSSGCCVNEGTVKQSFDEKKHSVLVEKEGLDMETGFCCDAKLVCCGNTEGEVKEQCRLEIKKEEHCKSG210 
CCGEEKQTGEITLVSEEETESTNCSTGCCVDKEEVTQTCHEKPASLVVSGLEVKKDEHCESSHRAVKVETCCKVK211 
IPEACASKCRDRAKRHSGKSCCRSYAKELCSHRHHHHHHHHHHHVSA 212 
>BdHMA1 213 
MQSLTAPAARPLLPRSAHLLRIPSPPPFPHLRRRCSPYLPPKSLSLSSRPPLILAGRSLLFTPRAHGDHHHHHDH214 
SHGHHGHGHGHHGVGVREGGGSAAVMRFARAIGWAAVADALREHLQVCCISLGLLLMAAVCPHVALLNSVRRLQA215 
ALIAVAFPLVGVSAALDALLDIADGKINIHVLMALAAFASIFMGNSLEGGLLLAMFNLAHIAEEYFTSKSMYDVR216 
ELKENHPEFALLLETSGDESAQFSNLSYTKVPVHDLEVGSHILVRAGEAVPVDGEVYQGSSTVTIEHLTGETKPL217 
ERAVGDSIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEHYSKVVVALSLVVALLG218 
PFLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSACQSIAFDKTG219 
TLTTGKLMCKAIEPIHGHLGVNNGLNTHSCCTPNCESEALAVAAAMEKGTTHPIGRAVLNHSVGRDLPVVAVESF220 
ESLPGRGVVATLSGIKARNTENELAKASIGSVEYISSLYRSNGESEQIKEAVKSSAFGPEFVQAALSVDKKVTLF221 
HFEDEPRIGVCEVIYTLREKAKLRIMMLTGDHESSALRVAKAVCIDEVHWSLKPEDKLNKVKAVSREGGGGLIMV222 
GDGINDAPALAAATVGIVLAQRASATAVAVADVLLLQDNLCVVPFCIAKARQTTSLVKQSVALALTCIVFAALPS223 
VLGFLPLWLTVLLHEGGTLLVCLNSIRALNPPTWSWADDIRQLFDAIRKFMSEKLNSSSSNFSAKTVPL 224 
>BdHMA2 225 
MGDDAAVPAAAAKLEKSYFDVLGICCPSEVPLVEKLLEPLAGVHKVTVVVPSRTVIVVHDAAAISQSQIVKALNQ226 
ARLEASVRAYGGGGGAEKISNKFPSPYVLVCGALLVVSLFEHFWPPLKWFALAGAAAGLPPIVLRSVAAARRLTL227 
DVNILMLIAVAGAIALKDYSEAGFIVFLFTTAEWLETRASRKATAGMSSLMSMAPQNAVLAETGQVVATQDVKVN228 
TVIAVKAGEVVPIDGVVVDGRSEVDESTLTGESFPVSKQADSQVWAGTLNIDGYIAVRTTAMADNSAVAKMARLV229 
EEAQNSRSNTQRLIDTCAKYYTPAVVLMSGAVALIPVIVRAHNLKHWFQLALVLLVSACPCALVLSTPVATFCAL230 
LRAARTGLLIKGGDVLESLASIKVAAFDKTGTITRGEFSVEEFRTAGERVPKQKLLYWVSSIESRSSHPMASALV231 
DHAQSNSVEPKSENVTEFQIYPGEGIYGEIDGKGVYVGNKRILSRASCQTVPDMKDMKGVTVGYVVCSKELIGVF232 
TLSDSCRTGAAEAIKELRSLGIKSVMLTGDSTAAATYAQNQLGNLLAEVHSELLPEDKVRIVDELKAKDGPTLMI233 
GDGMNDAPALAKADVGVSMGVSGSAVAMETSHITLMSNDIRRIPKAIKLARRTHRTIIVNIVFSVATKLAIVGLA234 
FAGHPLIWAAVLADVGTCLLVIMYSMLLLREKGSGKVAKKCCASSHHGSHSKKHGTSHHCSDGPCRSTGSGVDSS235 
AGKHACHDHHHEHNHHKEPRNLHSADKHGCHDHSHGHNHCKEPSNQMFTSMHASHGHEHTQNICKEPSNPHSSNK236 
HDCHDHEHGHREEPSGSHSTKELACHGHAHGHCEETKSSHSTDEHACHDHKHCEEPISLHCANEHVCHDHDQDDH237 
QHHCCDEQEPLHTADTHSCHDHKHEDSSAGSIQEFSISIEDASHDHHEKQSQCGHQSEEPKERDCRHHQKAKDCA238 
PAPTDCSSINCCSTISIKGCEMKGKDICSSWQVGGIGTGSRCCRTRVRNCCSHSMLKLPEIVVE 239 
>BdHMA3 240 
MSGGELRRGALEESLLLTGRTQWDKTYLDVLGVCCSAEVALVERLLSPLAGVRTVSVVVPSRTVVVQHDPAAVSQ241 
SHIVKVLNGAGLEASVRAYGSSGIISRWPSPYILASGVLLLASSLSWLLPDPLHHLQWLALAAAFVGAPPMLLRG242 
FAAASRLTLDINVLMLIAVAGAAALGDYTEAGAIVFLFTTAEWLETLACTKASAGMSSLMSMIPPKAVLAETGQV243 
VNVSDIGVGAVVAVRAGEVVPVDGVVVDGQSEVDERSLTGESYPVPKQPQSEVWAGTLNLDGYIAVRTSALAENS244 
TVARMEKLVEEAQNSRSKTQRLIDSCAKYYTPAVVVMGAGVALPPLLLGAGDPERWFRLSLVLLVSACPCALVLS245 
TPVATFCALLTAARMGVLIKGGDVLESLGEITAVAFDKTGTITRGEFSIAAFHVVADKVQITHLLYWVSSIESKS246 
SHPMAAALVEYARSKSIQPKPENVAEFRVIPGEGVYGEIHGRHIYIGNKRAALARGSCHTVPEKKDGDLKGVSVG247 
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YVICDGDLVGAFSLSDDCRTGAAEAIQELTAMGIKSVMLTGDSAEAAAHAQEQLGGALEELHWDLFPEDKVRLVA248 
ALKARAGPTMMVGDGMNDAPALAMADVGVSMGVSGSAAAMETSHATLMSSDVLRVPEAVRLGRRARRTIAVNLVA249 
SVGIKAAVLVLAVAWTPALWAAVLADVGTCLLVVLNSMRLLGEGNRGGGGKKKKEEACRATARSLEMRRAQLLLN250 
ADDASNAASTTVVVERPGGGGGREKCHCCHRENESPESSVAIDIIRVDERPEEVRKIAACAPAKGGADA 251 
>BrHMA1-1 252 
MEPAALTRSSSLTRFPYRRGLATLRLARVNSFSILPPKTPPLPLRISASLSLPRQSIRLRAVEDHHHDHHHHDGE253 
QEQHHHHHHHHGCCSVELKAESKPQKALFGFAKAIGWVRLANFLREHLHLCCSSAALFVAAAACPYFAPKPYVKS254 
LQHAFMIVGFPLVGVSASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEFFTSRSMV255 
DVKELKESNPDSALLIEVKNGNVPNISDLSYKSVPVHSVEVGSYILVGTGEIVPVDCEVYQGSATITIEHLTGEV256 
KPLEAKAGDRVPGGARNLDGRMIVKATKAWNESTLNRIVQLTEEAHSNKPKLQRWLDEFGENYSKVVVVLSLAIA257 
FLGPFLFKWPFLSTTACRGSVYRALGLMVAASPCALAVAPLAYATAISSCAKKGILLKGAQVLDALASCHTVAFD258 
KTGTLTTGGLTCKAIEPIYGHHGGNNPSVITCCVPNCEKEALAVAAAMEKGTTHPIGRAVVDHSVGKDLPSIFVE259 
SFEYFPGRGLTATVNGVESVAEASRLRKASLGSIEFITSLFKSEDESQQIKDAVNASLYGKDFVHAALSVDHKVT260 
LIHLEDQPRPGVSGVIAELKNWAQLRVMMLTGDHDSSAWRVANAVGISEVYCNLKPEDKLNHVKNIARDAGGGLI261 
MVGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRDNITGVPFCVAKSRQTTSLVKQNVALALTSIFLAAL262 
PSVLGFLPLWLTVLLHEGGTLLVCLNSVRGLNDPSWSWKQDIAHLVNKLSSRESTSSNNSLSSVETAH 263 
>BrHMA1-2 264 
MEPTAFTHSSSLTRFPFPLKATLRLNSLLLQPTTLPIHTSPRRSVHLLTKSACENHSHHHHHEHEHDHHHHHHHR265 
HCCSVGQTASNYPQKVLIEFAKAIGWIRLANFLREHLHLCCSSAVLFIAAAACPYLIPKPYIKPLQNSFMIVAFP266 
FVGVSASLDAIMDVAGGKVNIHVLMALAAFASVFMGNALEGGLLLSMFNLAHIAEEFFTRRSMVDVKELKESNPE267 
TALVIDVDNDNVPNFFDLSYKSVHLHNVEVGSYILVGTGEIVPVDCQVYQGNATITVEHLTGEVKPLEAKAGERV268 
PGGARNLDGRIIVKVMKAWNESTLNRILQLTEEANSNKPKIQRWLDEFGEIYSKVVVVLSVSIAFLGPVFFKWPF269 
LSTIACRGSVYRALGFMMAASPCALAVAPLAYATAISSCARKGILLKGGQVLDALASCHTIGFDKTGTLTTGGLT270 
CKAIEPIYGHEEGNNASVTPCCIPNCEKEALAVVAAMEKGTTHPIGRAMVDHSIGKDLPSVSVESFEYFPGRGLT271 
ATVNCVQSVTEDSKVQKASLGSVEFITSLFKSQDESRKIKDAVNSSSYGNDFVHALLSLDQKVTLIHLEDQPRPE272 
VPKVIAELKSWGRLRIMMLTGDHESSAWRVANAVGIDEVYCNLKPEDKLNHVKNISRDSGGGLIMVGEGINDGPA273 
LAAATVGFVLAQRASGTAIAVADVLLLRDNITGVPFCIAKSRQTTSLVKQNVAIALTSILLAALPSVLGYLPLWL274 
TVLLHEGGTLLVCLNSIRGLNDPS 275 
>BrHMA2 276 
MASKNDKKMTKSYFDVLGICCTSEVPLIENILKSLDGIKKYSVIVPSRTVIVVHDSLIISQFHIVKALNQARLEA277 
NVRVTGETNFKNKWPSPFAVVSGVLLLLSFFKYLYSPFRWLAVAAVVAGIYPILAKSIASIARTRIDINVLVVIT278 
VGATLGMQDYTEAAAVVFLFTIAEWLQSRASYKASAVMQSLMSLSPQKAVIAETGEEVEVDELKINTIIAVKAGE279 
TIPIDGVVVDGNCEVDEKTLTGEAFPVPKLRDSTVWAGTINLNGYITVKTTSLAEDCVVAKMAKLVEEAQNSKTE280 
TQRFIDQCSKYYTPAIIIISLCFVVIPFALKAHNMKHWLHLALVVLVSACPCGLILSTPVATFCALTKAATSGLL281 
IKGADYLETLAKIKTVAFDKTGTITRGEFIVTDFKSISRDISLHSLLYWVSSVESKSSHPMASALVDYAKSVSVE282 
PKPEAVEDYQNFPGEGIYGKIDGKEVYIGNKRIASRAGCSTVPDTDVDTKGGKTVGYVYVGETLAGSFNLSDACR283 
SGVAQAMKELKSLGIKTAMLTGDNQAAARHAQEQQLGNAIDIIHAELLPEGKSEIIKEFKREGPTAMVGDGLNDA284 
PALATADIGISMGISGSALATETGNIILMSNDIRRIPQAIRLARRAKRKVVENVVLSITMKGAILGLAFAGYPLI285 
WAAVLADVGTCLLVILNSMLLLRDKQKGGNKCYRSSSSPCVLNAEKHEGDAAGDMEAGLLPPTRSDKHCKSSCCG286 
KKNREKVMKPHHGHSGCCDKKQKDNVKIVRKSCDSGCCGSGNKTQQPDQDEGCHDMPSEEIRLDVGDGGDCKSVC287 
CGTGTIQQEGSSNLVNVDGEVKVSVKGCCSRPAEHVVASLKVKSNGHCESSKEDKEETCSEVKMNCGSRERSHSH288 
DHHHA 289 
>BrHMA3-1 290 
MADGEDTTKKNLQTSYFDVVGICCSMEVPLVGDVLRPLNGVKEFSVIVPSRTVIVVHDSFLISPLQIVKALNEAR291 
LEASVRPYGETSFKSQWPSPFALVSGVLLALSFLKYFYGLLEWFAVVAVVAGVYPILAKAVASVTRFRLDINALT292 
LITVIATVCMEDYTEAATIVFLFSVADWLESSAAHKASTVMSSLMNLAPRKAVIVETGIEVDVDEVGLNTVVSVK293 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRDSPVLAATINLNGYIKVKTTVLARDCVVAKMTKLVEEAQKS294 
QTKTQRFIDKCSRYYTPAVVVVAACFALIPVLLKAQNLSHWFHLALVVLVSGCPCGLILSTPVATFCALTKAATS295 
GFLIKTGDCLETLAKIKIAAFDKTGTITKAEFTVSDFQSLSHNINLQHLIYWVSSIESKSSHPMAEALIDYARSV296 
SVEPKPDMVENFQNFPGEGVYGRIDGQDIYIGNKRIAKRAGCLTVPDSEADMKGGKTIGYIYIGEELTGSFSLLD297 
GCRHGVAQALKELKFLGITTAMLTGDNRDAAMSIQQQLGNALDIAHTELLPQDKARIIDEFKSQGPTMMVGDGLN298 
DAPALAKADIGISMGISGSALATETGDIILMSNDLRKIPKGMRLARRCHKKVIENVVLSVSIKGAIMVLGFAGYP299 
LIWAAVLADAGTCLLVILNSMMLLRDEREAVSACYRASPSSCTPSLLKLEEDLEVGLLQKSEETSNKSCCSGCCG300 
GPKGTQQK 301 
>BrHMA3-2 302 
MANVEETTKKKLQTSYFDVVGICCSSEVSLVGEILRPLDGVKEFSVIVPSRTVIVVHDILLISPLQIVKALNKAR303 
LEASVRPYGETSLTSQWPSPFAVVSGVLLALSFLKYFYSPLEWFAVVAVVAGVFPILAKAVASVTRFRVDINALT304 
LITVIATVCMEDYTEAATIVFLFSVADWLESSAAHKASTVMSSLMSLAPRKAVIAETGQEVDVDDVGINTVVSVK305 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRDSTVLAATINLNGYIKVKTTALARDCVVAKMTKLVEEAQKS306 
QTKTQRFIDKCSRYYTPAVVVVAACFAVIPVLLKVQNLSHWFHLALVVLVSGCPCGLILSTPVATFCALTKAATS307 
GFLIKTGDCLETLAKIRISAFDKTGTITKAEFTVSDFKSLSPNINLKTLLYWVSSIESKSSHPMAAALIDYARSV308 
SVEPTPDRVENFQNFPGEGVYGRIDGQDIYIGNKRIAQRAGCLSTVPGIEANMKRGKTIGYIYIGEELTGSFNLL309 
DGCRHGAAQALQELKSLNIKTAMLTGDNRDAAMSIQEQLGDALDIVHAELLPQDKARIIDEFKSQGPTMMVGDGL310 
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NDAPALAKADIGISMGISGSALATETGDIILMSNDINKIPKGMRLARRSHRKVIENVVLSVGIKGAIMVLGLVGY311 
PLIWAAVLADAGTCLLVILNSMMLLRDEREAAPVCYRASPLSPVKLEEPEVEDLEVGLLQKSGETSKKSCCSGCC312 
SGPKDKQTGDLESF 313 
>BrHMA4-1 314 
MATKNEKKMTKSYFDVLGICCTSEVPLIENILNSLDGVKEYSVIVPSRTVIVVHDSLIISQFNIVKALNQARLEA315 
NVRVTGETNFKNKWPSPFAVVSGVLLLLSFFKYVYSPFRWLAVAAVVAGIYPILAKSVASIARARIDINILVVIT316 
VGATLGMRDYTEAAAVVFLFTIAEWLQSRASYKASAVMQSLMSLAPQKAVIAETGEEVEVDELKINTVIAVKAGE317 
TISIDGVVVDGNCEVDEKTLTGEAFPVPKLRDSTVWAGTINLNGYITVKTTALAEDCVVAKMAKLVEEAQNSKTE318 
TQRFIDECSKYYTPAIILISLCFVVIPFALKVHNMKHWLHLALVVLVSACPCGLILSTPVATFCALTKAATSGLL319 
IKGADYLETLAKIKTVAFDKTGTITRGEFIVMDFKSLSRDISLHSLLYWVSSVESKSSHPMAAALVDYAKSISVE320 
PKPEAVEDYQNFPGEGIHGKIGGKEVYIGNKRIASRAGCSSVPDIDVDTKGGKTVGYVYLGETLAGVFNLSDACR321 
SGVAQAMKELKSMGIKTAMLTGDNQASAMHAQEQLGNVMDVVHAELLPEGKSQIIKEFKREGPTAMVGDGLNDAP322 
ALATADIGISMGVSGSALATETGHIILMSNDIRRIPQAIRLARRGKRKVVENVVLSITMKGAILALAFAGHPLIW323 
AAVLADVGTCLLVILNSMLLLRDVHVPGGKCHRAEKGACDVVGDMEAGLLPKHCKSGCCGKKNQQEVMKLDKTSE324 
GHGHSGCCDKKREDKVMIVRKRCESRCCGDKIQQRDQDEVKQSCHNKAGDTEEIRLDISVKGCCSRPVADPVVAS325 
DGHRESSCCESSRKGNNEEACCEVETNESNCSSREKHHSHCHSHHHE 326 
>BrHMA4-2 327 
MVAVKALNQARLEANVSVTGETNFKNKWPSPFAVVSGVLLLLSFFKYVYSPFRWLAVAAVVAGIYPILAKSVASI328 
ARARIDINILVVITVGATLGMRDYTEAAAVVFLFTIAEWLQSRASYKASAVMQSLMSLAPQKAVIAETGEEVGVD329 
ELKINTVIAVKAGETIPIDGVVVDGNCEVDEKTLTGEAFPVPKLRDSTVWAGTINLNGYITVKTTALAEDCVVAK330 
MAKLVEEAQNSKTETQRFIDECSK*YTPAIILISLCFVVIPFASKVHNMKH*LHLALVVLVSACPCGLILSTPVA331 
TFCALTKAATSGLLIKGADYLETLAKIKTVAFDKTGTITRGEFIVIDFKSLSRDISLNSLLYWVSSVESKSSHPM332 
AAALVDYAKSVSVEPEPEAVVDDQNFPGEGIHGNIDGKKVYIGNKRIASRAGRSSGPDIDVDTKGGKTVGYVYVG333 
ETLAGLFNLSDACRSGVAQAMKELKSMGIKTAMLTGDNQAAAMYAQEQLGNVMDVVHAALLPEGKSQIIKEFKRE334 
GPRAMVGDGLNDAPALATADIGISMGVSGSALATETGHIILMSNDIRRIPQAIRLARRGKRKVVENVVLSITMKG335 
AILALAFAGNPLIWAAVLADVGTCLLVILNSMLLLRDAHVPGDKCHRAEKHEGDVVGDMEAGLLPKHCKSGCCGK336 
EKQEVVMKPAKTISGHGHSGCCDKKHKVDVMIVRKSCESRCCGDKIQQQPNQDEVKQSCHNKAGELKEIRLDLGD337 
SDCKSGSPLVKGCCSRPDADPVVASLKVKSDGSCSESSRQR 338 
>CpHMA1 339 
METAVLHHPIGLTKFPSLSRPARTSPVNSPKLVLHHQFPQFHFDSPNFHRLIVHCVAQASNHHRNNHRDQHHSHE340 
HTHHDHVGAHHNHHNHDHHHHHHGGTQELRGPQRALIGFARTIGWVHLANFLREHLQLCCCATALFLAAAACPYL341 
VPKPAVKSLQKTFIFIGFPLVGVSAALDALTDLAGGKVNIHVLMALAAFASIFMGNSLEGGLLLAMFNLAHIAEE342 
FFTSRSVVDVKELKENYPNSALVLDVNDENLPNTSDLSYRSIPVHDVEVGSYILVGTGEAVPVDCEVYQGGATIT343 
IEHLTGEIKPLEAKVGDRIPGGARNLDGRMIVKATKTWKDSTLSKIVQLTEEAQSNKPKLQRWLDEFGENYSKVV344 
VVLSVAVALLGPFLFKWPFISTSASRGSIYRALGLMVAASPCALAVAPLAYITAISSCARKGILLKGGQVLDALA345 
SCHTIAFDKTGTLTTGGLMFKAIEPIYGHHIRKNASSFTACCTPDCEKEALAVAAAMEKGTTHPIGRAVVDHSIG346 
KDLPSVSVESFECFPGKGLVATLLGAESGTGAVRSLKATLGSVEFITSLCKSEDESRRIKEAVNASSYGSDLVHA347 
ALSVDKKVTLIHLEDRPRPGVSDVIAELKNQAKLRLMMLTGDHESSAWRVANAVGINEVYCSLKPEDKLNHVKSI348 
SRDMGGGLIMVGEGINDAPALAASTVGIVLAQRASATAIAVADVLLLRDNISGVPFCIAKSRQTTSLVKQNVALA349 
LSAIVLASLPSVMGFLPLWLTVLLHEGGTLLVCLNSVRALNDPSWSWKQDLGHVVNEFKSRLLPPTKNPTSSSTN350 
QPAAL 351 
>CpHMA-A 352 
MASAGEMKKYRKSYFDVLGLCCPSEVPMIENILNSLDGVKEFSVIVPTRTVIVVHDNLLLSQHQIVKALNQGGLE353 
ANAIAYGETKYKKKWPSPYAVASGLLLCLSFLRYVYSPLRWLAVAAVAAGGVPILLKALASIRNLRIDINILAII354 
AGIGTIYMKDYTEAATIVFLLNISEWLESRASHKANAAMSSLMNLAPQKAIIAETGEEVDTDEVKLNTILAVKTG355 
EVVPIDGIVVDGNAEVDEKTLTGESFPVPKQKDSTVWAGTINLNGYISVKTTALAEDCVVAKMTKLVEEAQNSKS356 
RTQRFIDRCSRYYTPGILIISASLAVIPAVLRVHDMKYWIHLALVVLVSACPCALILSTPVVTFCALTRAASSGL357 
LIKGGDYLEVLAKIKVTAFDKTGTITKGEFTVMDFQSLTRDISLNTLLYWVSSIESKSSHPMAKALVDYGMSQLV358 
TPNPESVEDYQNFPGEGIHGKIDGKDIYIGNRKIGVRAGCSSVPVTEGDTKGGKTIGYIYCNSSLVGIFSLSDTC359 
RTGVVEAIKHLKLLGIKSVMLTGDSQAAAMHAQEQLGNALEIVHSDLLPEDKARIINELKKELGATAMIGDGVND360 
APALATADIGISMGISGSALATQTGHIILMSNDIRKIPKAIRLVRKARRKVIENVILSIITKAGIIALAFAGHPL361 
VWAAVVADVGTCLLVILNSMLILRTPAKNPKSSSHTNHNCCSSKNLQNHSHSHKTCNSKSQPKSCPTKSSNHHGH362 
NHGTCNNHDDHHGHNHGICNNHDDYHGRNHRTCNNQDDHHGHNPGTCNNQDDHQGHSRRTCNNHDDHHGHNHGTC363 
NNQDDHQGHSRRTCNNHDDHHGHNHGTCNNHETHEHKHGCSGTHHHLTSCKQDNASTHDHNHVGLHHLEEGTSLN364 
NNNGLCKHKHCDHNINQVSDHEKLHSMAAIKQICCAQNDHDQCPEEKSDHVHSHDHVVMCDYDPAGMAHGGSHGC365 
VRLERREYGGCCRSYLKECCNNHGHFGVGMGGLTEIVTE 366 
>CsHMA1 367 
MDTLFVPITFSELPHPLLTCNTNAASQSRVGPVSRFSPLSSLIHLNRFPTRFKKLSYPRFGHFRCAAEASGHRHG368 
HHHGHHHHHHGCQHHCSGDSDGVELTGAQKAFVRFAEAIRWTDLANYLREHLHMCCGSAALFVTAAAFPYLVPKP369 
AVKPLQNVFIAVAFPLVGVSASLDALTDISGGKVNIHVLMALAAFASIFMGNPLEGGLLLVMFNMAHIAEEYFTK370 
QSMIDVKELKESHPDFALVLDVNDDNLPDTSDLEHRRVPVRDVKVGSYILVGAGESVPVDCEVYQGCATITVEHL371 
TGEVRPLQIKVGERVPGGARNLDGRIIVKATKTWEESTLSRIVQLTEEAQLNKPKLQRWLDEFGENYSKVVVVLS372 
VAVALIGPLLFKWPFICTPGFRGSVYRALGLMVAASPCALAAAPLAYAIAISSCARKGILLKGGHVLDAMASCHT373 
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VAFDKTGTLTTGGLVFKAIEPIYGHKIGGDKSQFASCCIPSCEKEALAVAAAMEKGTTHPIGRAVVDHSVGKDLP374 
SISVESTEYFPGRGLIATLHGIKSGIGGKLRKASLGSVDFITSFCKSENESRMIKDAVRASTYGSEFVHAALSVD375 
QKVTLIHLEDQPRPGVIDAIAELQHLGKLRVMMLTGDHDSSAWKVANAVGINEVYYSLKPEDKLAHVKEISREMG376 
GGLIMVGEGINDAPALAAATVGIVLAHRASATATAVADVLLLQDSISGVPFCIAKSRQTTSLIKQNVTLALTSIL377 
LASLPSVLGFLPLWLTVLLHEGGTLLVCLNSVRALNHPSWSWKQDLQNLIHDARSKLNTTPENSSGTIQTATS 378 
>CsHMA-A 379 
MSEEATEKMNKKVIKENKKMERSHFDVLGICCSSEIPLIENILKPLQGIKQITVIVPTRTLIVVHDSLLISQLQI380 
VKALNEARLEANIQLKGKGIMKKKWPSPYAIASGLLLTASFLKYVYHPLRWLAVAAVAAGIFPILLKAISAIRHL381 
RVDVNILAIIAVVGTIAMDDYMEAGSIVFLFSIAEWLESRASHKANGAMCSLMRLAPQKATIAESGEVVDVRDVK382 
LKSVLGVKAGEVIPIDGIVVEGNCEVDEKTLSGETFPVTKQKDSLVWAGTINLNGYISVQTTVVAEDCVVAKMAE383 
LVEEAQNNKSKTQTFIDECAKYYTPAVVIISACLAAIPAALRVHNLRHWLHLALVVLVSACPCALILSTPVAAFC384 
ALTKAAMAGVLIKGGNHLEVLAKIKVMAFDKTGTITRGEFVVTHFQALRDDINFHTLLQWVSSIESKSSHPMATA385 
LVNYGKLHSIDLKPENVEEFENFLGEGVRGKIDGNDIYIGSKKIAARAGYDIPVSSKLNNFDDETRQEQTLGYVF386 
CGGMMIGSFGLLDSCRSGVKEAIEEIKSFGIKTAMLTGDCRAAAMHVQEQLGNTLDVIHSELLPKEKANIIKEFK387 
NNDGAIAMVGDGLNDTPALATADIGMSMGISGSALATETGNVILMSNDMRKIPKAIKLAKTFHTKVVQNVILSIG388 
TKTAILGLAFAGHPLIWAAVLADVGTCLLVILNSMLLLRGMDHKHGKKKCCKSSKPCLTKHGQLCDGARSSHHHS389 
HHHDHDHDHDHHNHRCHVVDDQSASQENNHVHKHCCCEEKDHKMQLSQDHNKETCGVLNQEKNNHECGEHECEET390 
NVHHKKEDKFHHNYSNQCEKTPLEREIRGNSSKRVGKSDCNCHSHHVTIDIHESNECERVDHN 391 
>CsHMA-B 392 
MAATEAEGNKGGGLKKSYFDVLGICCSSEIPVIENILKDIEGIKEIRVIVATRTVIVLHDDLLVSQAQIVKALNQ393 
ARFEANVRAYGDQKDHRKKWPSPYAVASGLLLLLSLLKYVNPIFRWVALAAVAAGILPIVLKSFAAVRHLRIDIN394 
ILALIAVIGTIVLKDYLEAATIVFLFTIAEWLESRAAHKANAVMSSLLSIAPQKAVLADTGEVVGADEVKLGTLL395 
AVKAGEDIPIDGIVVEGKCEVDEKTLTGESFPVPKQKNSTVWAGTINLNGYVTVKTTALAEDCVVAKMAKLVEEA396 
QNNKSRTQRFIDKCAKFYTPAVIIISTCIVVIPLALRLPNRSHWFHLALVVLVSACPCALILSTPVASFCALTKA397 
ATSGLLIKGGDYLETLGKIKIMAFDKTGTITRGEFMVTEFQVLDKDNISLDTLLYWVSSIESKSSHPMAAALVDH398 
GRSLSIDPKPENVDDFQNFPGEGVHGRIDGKDIYIGNRKIATRANCATVPEIKDEAKDGRTVGYIFCGTIAAGVF399 
SLSDSCRTGAKEAMDELRSLGIKTAMLTGDSSAAALQAQKELGKALQAVHAELLPQDKTRLINDFKKEGPTAMIG400 
DGLNDAPALATADIGISMGISGSALAIETGDVILMTNDIRKVPKAIRLARRANNKVIENVILSVVPRIAILGLAF401 
GGHPLVWAAVLADVGACVLVILNSMLLLRGTDGHKGKKAGKFSATHGSSKHKCCHVSSHSDECSGHTHDHGCNHR402 
SSHSSSHSHHHHHHHHEHEDCGSLKNTHDGCLQKNHPSMCDSKLKNSSSCKKSKLMNPSSKIDGSTGCVKLCEHD403 
HTHDHGCSDGSDSSSHSHHQHHHHHHHEHEDCHSLEKTHDVCLPQNHASKCDSRSKNLSSFNEGKHIDSCSKVDG404 
STGSVQLCEHDHMHDHGCNTDSTDSSSHSHHHHYEHEDCGSLKKTHDGCVLQNCASKCDSGMKSSSSCKKSKLVD405 
SSSKVDDSASSLKPCEHGHICNDQPAEHDHHPYSSCTDHHAKDELCSPENTQEFCSFQKCASNSCEKIKCTSSPA406 
SHDGSAVIVELDESGCCTHNTQSAQHDHDIQSPKCDFDDSHSPSLEHHISNGCCSQKNTHKDFLSHPMRDSETCK407 
EGVHLHCKASNEDNGAINNTVNIKLEADHSNSKRGNTSNKPMENRETNNCKSCRRGSSQFKIGKSCAGLNKREVG408 
GCCKSYMKECCRKHGDIRMAVRGGLNEIIIE 409 
>EpHMA1-1 410 
MEPAILSRSSSLTRFPFRGGLATLRLARVNSFSIFPPNTLLRRKPFHLRISASLSLPRQSIRLRAVEDHHHDHHH411 
DSEQEHHHHHHHHQHGCCSVELKAESKPQKVLFGFAKAIGWVRLANFLREHLHLCCSSAALFLAAAACPYFAPKP412 
YIKSLQNAFMIVGFPLVGVSASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEFFTS413 
RSMVDVKELKESNPDSALLIEVKNGNVPNVSDLSYKSVPVHSVEVGSYILVGTGEIVPVDCEVYQGSATITIEHL414 
TGEIKPLEAKAGDRVPGGARNLDGRMIVKATKAWNESTLNRIVQLTEEAHSNKPKLQKWLDEFGENYSKVVVVLS415 
LAIAVLGPFLFKWPFLSTTACRGSVYRALGLMVAASPCALAVAPLAYATAISSCAKKGILLKGAQVLDALASCHT416 
VAFDKTGTLTTGGLTCKAIEPIYGHQGGSNSSVPTCCVPNCEKEALAVAAAMEKGTTHPIGRAVVDHSVGKDLPS417 
IFVESFEYFPGRGLTATVNGVESVAEESRLRKASLGSIEFITSLFKSEDESKQIKDAVNASLYGNDFVHAALSVD418 
QKVTLIHLEDQPRPGVSGVIAELKSWAQLRVMMLTGDHDSSAWRVANAVGITEVYCNLKPEDKLNHVKNIARDAG419 
GGLIMVGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRDNISGVPFCVAKSRQTTSLVKQNVALALTSIF420 
LAALPSVLGFLPLWLTVLLHEGGTLLVCLNSVRGLNDPSWSWKQDIAHLINKLSSRESTSSNSSLSSIEPAH 421 
>EpHMA1-2 422 
MEPAALLHSSSPLNRFPFPVKATLRFARLNSFLLLQPTTFPIRTSSSFRLPKRSIRLLTKSACENHSHDHHHHHH423 
HHHHEHEHKQDDHHHHHHHHHRHCCSVGITVSSYPQKVLINFAKAIGWIRLANFLREHLHLCCSSAVLFIAAAAC424 
PYLIPKPYIKPLQNSFMIVAFPLVGVSASLDALMDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHI425 
AEEFFTSRSMVDVKELKESNPDSALVIDVKNDNVPNFFDLSYKSVHVHNVEVGSYILVGTGEIVPVDCQVYQGNA426 
TITIEHLTGEVKPLEAKAGDRVPGGARTLDGRIIVKATKAWNESTLNRILQLTEEANSNKPKLQRWLDEFGEVYS427 
KVVVVLSVSIAFLGPVLFKWPFLGTAACRGSVYRALGLMVAASPCALAVAPLAYATAISSCARKGILLKGGQVLD428 
ALASCHTIGFDKTGTLTTGGLTCKAIEPIYGHEAGSITPCCMKIFEKEALAVVAAMEKGTMHPIGRAMVDHSVGK429 
DLPSVSVESFEYFPGRGLTATVNCIESVSEDSKLQKASLGSVEFITSLFKSQDESRKIKDAVNSSSYGNDFVHAV430 
LSLDQKVTLIHLEDQPRPEVSKVIAELKNWGRLRIMMLTGDHESSALRVANAVGIDEVYCNLKPEDKLNHVKNIS431 
RDSGGGLIMVGEGINDGPALAAATVGIVLAQRASGTAIAVADVLLLRDNITGVPFCIAKSRQTTSLVKQNVAIAL432 
TSIFLAALPSVLGFLPLWLTVLLHEGGTLLVCLNSIRGLNDPSWSLQKDIARVISNFNSRRSISHTNCVCTTEK 433 
>EpHMA2 434 
MASKNEKKMTKSYFDVLGICCTSEVPLIENLLNSLDGVKEYSVIVPSRTVIVVHDSLIISQFHIVKVLNQARLEA435 
NVRVTGETNFKNKWPSPFAVVSGVLLLLSFFKYVYSPFRWLAVAAVVAGIYPILAKSVASIASSRIDINILVVIT436 
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VGATLGMRDYTEAAAVVFLFTIAEWLQSRASYKASAVMQSLMSLAPQKAVIAETGEEVEVDDLKISTVIAVKAGE437 
TIPIDGVVVDGNCEVDEKTLTGEAFPVPKLRDSTVWAGTINLNGYITVKTTALAEDCVVAKMAKLVEEAQNSKTE438 
TQRFIDECSKYYTPAIIIISLCFVVVPFALKVHNMKHWLHLALVVLVSACPCGLILSTPVATFCALTKAATSGLL439 
IKGADYLEILAKIKTVAFDKTGTITRGEFIVMDFKSLSRDISLQSLVYWVSSVESKSSHPMAAALVDYAKSVSVE440 
PKPEAVEDYQNFPGEGIYGKIDGKEVYIGNKRIANRAGCLSVPDIDVDTKGGKTIGYVYVGETLAGIFNLSDACR441 
SGVTQAMKELKSLGIKTAMLTGDNQAAAMHAQEQLGNAMDIVRAELLPEGKSEIIKEFKREGPTAMVGDGLNDAP442 
ALATADIGISMGISGSALATETGHIILMSNDIRRIPQAIRLARRAKRKVVENVALSITMKGAILALAFAGHPLIW443 
AAVLADVGTCLLVILNSMLLLRDKQKTGNKCYRSSSSPPVLNAEKHEGDVARDMEAGLLPKSSDKHCKSGCCGKK444 
NQEKEMKPAKLSSDHSHSGCCDKKQKDNVKIVRKDCDSGCCGNKIPQPHQDEVKQGCQNKPGVLEEIVLDVGDGD445 
CKSVCCEAGSIQEGSSTLVNLDEEVKVSAKGCCSRPADPVVANLKVKSDGHCESTCSEVKTKEACKSDCSGREKS446 
HSHHHHHHHHHA 447 
>EpHMA3 448 
MADGEETANKNLQTSYFDVVGICCSSEVSLVGDILRPLDGVKEFSVIVPSRTVIVVHDILLISPLQIVKALNQAR449 
LEASVRPYGETSFKSQWPSPFALVSGVLLALSFLKYFYSLLGWFAVVAVVAGIFPILSKAVASVTRFRLDVNALT450 
FIAVIATVCMEDYTEAATIVFLFSVADWLESSAAHKASTVMSSLMSLAPRKAVIAETGLEVDVDEVVINTIVSVK451 
AGESIPIDGVVVDGSCDVDEKTLTGESFPVSKQRDSTVLAATINLNGYIKVKTTALARDCVVAKMTKLVEEAQKS452 
QTKTQRFIDKCSRYYTPAVVVVAACFAVIPVLLKVHNLSHWFHLSLVVLVSGCPCGLILSTPVATFCALTKAATS453 
GFLIKTGDSLETLAKIKIAAFDKTGTITKAEFSVSDFRSLSHNINLQNLLYWVSSIENKSSHPMAAALIDYARSI454 
SVEPKPNIVENFQNFPGEGVYGRIDGQDIYIGNKRIAHRAGCLTVSDIEGNMKLGKTIGYIYVGKELTGSFSLLD455 
GCRHGAAQALKELKSLGIKTAMLTGDNGDAAMSTQEQLGNALDIVHAELLPQDKARIIDDFKSQGPTMMVGDGLN456 
DAPALAKADIGISMGISGSALASETGDIILMSNDIRKIPKGMRLARRSHKKVIENVVLSVSIKGGIMMLGFAGYP457 
LIWAAVLADAGTCLLVILNSMMLLRDEREVVSACYRASPSSPSPVKLEKVEADDLEVGLLQKSGETSKKSCRSGC458 
CNGSKENQQK 459 
>EpHMA4 460 
MASDKNKEEEKKTKKKWQKSYFDVLGICCTSEVPMIENILKSLDGVKEYSVIVPTRTVIVVHDSLLISPSQIAKA461 
LNQARLEANVRVDGKTNFKNKWPSPFAVVSGILLLLSFLKFIYSPLRWIAVAAVAAGIYPILAKAVGSVRRLRVD462 
INILITITVAVTLAMQDFMEAAAVVFLFTIAEWLETRASYKASAVMQSLMSLAPQKAIIAETGEEVEVDEVKVNT463 
IVAVKAGETIPIDGTVVDGNCEVDEKTLTGEAFPVPKQSDSTVWAGTINLNGYISVKTTALASDCVVAKMAKLVE464 
EAQSSKSKSQRLIDKCSQFYTPAIIIVSACIAIVPAIMKVHNLNHWFHLALVVLVSACPCGLILSTPVATFCALT465 
KAATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIDFKSLSRDISLRSLLYWVSSVESKSSHPMAATIVD466 
YAKSVSVEPRTEEVEDYQNFPGEGIYGKIDGNDIYIGNKRIASRAGCSTVPETEVDTKGGKTVGYVYVGERLAGV467 
FNLSDACRSGVAQAMLELKDLGIKTAMLTGDNQDAAMHAQEQLGNALDVVHGELLPEDKSKIIQEFKKEGPTAMV468 
GDGVNDAPALATADIGISMGISGSALATETGHIILMSNDIRRIPQAIKLARRARRKVVENVFISITLKVGILILA469 
FTGHPLIWAAVLADVGTCLLVILNSMMLLREKDKTKNKRCYRASTSVLNGKKLEDAEVDLDLEAGLLSNGQCNSG470 
CCGDKKKQEKVMMRPSGKTSSDHPSGCCGDKQDNVKLVKDSCCGEKSKKPDGYMASLSSCKKSTHVNSDLKMKGG471 
SGCCAKKKEKLKEIVTKSCCEEKERAEENVAIQILGQELIDLEKGLQTKVGETCKSSCCGKKDKAKETASLLSSD472 
ETSYLEKDEGNCNSGCCDGERQNVEATIVDCNSECCDKNRTVKQSCHEKAGLDMEAGVSCDSKLVSCGDTEGEAG473 
EQSDFEKGLQVKNERQCQSGCCSDEKQTEEITLASEEETDSLDYSSGWCKKTVKQSCHEKTGLDIEAGVSCDLKL474 
VCCGNIEGEEVKEQFDLEMENEGHCKFDCCGDEKQTGEITLACEEETDDSDCSLGCCGNKEEVEQSCHEKACLDT475 
EAGVSCDRKLVCCGNTEGEVRTKCDLEKGSQIKNVGQCKSDCCGDEKQTGEITLASGCCGNEEVTQICQEKPVSK476 
TLCCGTGLKQEGSSILPNVVESVSNELEIVKVFRQSCCTSPSGLVLSDLQLKKIAICCQVKTPEACGSKCREREK477 
RHIGKSCCRSYAKEYCSHRLHHHHHHHHHHHVGAA 478 
>FvHMA1 479 
MSQLPTVGPNEPREPTDHWKLSHNASRFKSPTPPPILLPLNFPSIMETLKFPISIRLPIHHSPLLHHHPTAATAA480 
RLNSPKPTLHRLRAPLFRFKPSLLSPPRNFPTLRCSSAADHSDHHHHDHDHDHHHHHHHHHHHGGDCAELTGAQK481 
AFIGFAKAVRWTDLADFLREHLHLCFCSAALFLAAAACPYVAPKLAAKTVQNAFMIVAFPLVGISAALDAITDIS482 
GGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEYFTSRSMIDVKELKENYPDSALVLDMDDEQVPDT483 
SNLKYKQVPVHDLQVGSYILVGAGESVPVDCEVFQGSATITMEHLTGEVTPLETKAGDRIPGGARNLDGRMIVKA484 
RKIWKESTLSRIVQLTEEAQLNKPKLQRWLDQFGERYSKVVVVLSVAVALLGPFLFKWPFIGTAACRGSVYRALA485 
LMVAASPCALAAAPLAYATAVSSCARKGILLKGGHVLDALASCHTIAFDKTGTLTTGGLAFKAIEPIYGHQVRDN486 
KSDFSSCCVPSCEKEALAVAAAMEKGTTHPIGRAVVDHSEGEDLPSVSVESFEYFPGRGLVATVNGNELGTEGGK487 
LLKASLGSVDFITSLCISEDASKKIKEAVDASSYGTDFVRAALSVNEKVTLIHLEDRPRPGVLDVIAELRDQAKL488 
RIMMLTGDHESSAWRVANAVGINEVYCSLKPEDKLSHVKGVSRDMGGGLIMVGEGINDAPALAAATVGIVLAQRA489 
SATATAVADVLLLRDNISGVPFCIAKSRQTTSLVKQNVVLALSCIVLASLPSVLGFLPLWLTVLLHEGGTLLVCL490 
NSIRALNHPSWSWRQDLWDLFNQLKSRLEFSRRLATSSNPTQAAPPVSL 491 
>FvHMA-A 492 
MAEQAAKKLQKSYFDVLGLCCSSEVPLVENILKPLLGVKEVSVVVATRTVIVVHDSLLISQLQIVKALNQARLEA493 
NVRVYGAENSFKQKWPSPYAIASGVFLLLSLLKFVYRPMGWLALGAVAVGIFPIAMKGIASIRNLRLDINILMIV494 
AVIGTIALNDYLEAGTIVFLFTIAEWLESRAGHKAKAVMSSLMSMAPQKAVLADTGEVVDVDEVKLNTLLAVKAG495 
EVIPIDGIVVDGKGEVDEKTLTGESYPVTKEKDSTVWAGTVNLNGYLSVKTTALAEDCVVAKMSKLVEEAQNSKS496 
RTERFIDKCTKFYTPAVLVISISIAVIPAALRVHNWSKWFHLALVVLVSACPCALILSTPVVTFCTLTKAATSGI497 
LIKGGDFIETLAKVKIMAFDKTGTITRGEFVVMDFKSLRDDISLNALIYWVSSIERKASHPMAAALVDYGRSFSI498 
EPNPENVENFENFPGEGVHGKIDGQDIYIGSKRIALRASCETVPTIEGSKGGKTIGYIYCGRTPAGVFTLSDACR499 
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TGAAEAVRELKKLGIKTAMLTGDSHAAAMQANEQLEQALDVVHAELLPEDKAKIIKELKVEGKTAMVGDGINDAP500 
ALATADIGISMGISGSALAQDTGNIILMSNDVRKLPKAIQLARRAKRKVIENVILSISTKAGILALAFAGHPLVW501 
AAVLADVGTCLLVILNSMLLLRGAHRHGDKHVHNHGKHIHSHSHGNQKCCSDHKVVEVCKSQKCSSQRCASECRP502 
SSNLSLPGNSTCSSDLHEAKHHDHGSCRSHNRGGNRQSHTHTNQHCFSDSKTVVVHEPPKCSSQSCGPDCQPSPL503 
KASLADDCKCEDSEEIHSCPRNDDLHEAKNCDKHDLESQINHKHGCLQTENLSSCEDHGCTALTVRHGSCGEGYG504 
IQSIHEKKDCNHHSAPSLEENRRPKSVDHCHSTHCDKEHISNEAFQETASTSCEEHHHHHHQQHQHQDQHHHHHH505 
HNHHHHHQHQTSPPHMTIDIIQSSNHTKSALPHACNSGRIREKEVCCPQSMGINACMLEKREVGGCCKSYMKECC506 
GVHGHIGSSFQGSLSEVTIE 507 
>FvHMA-B 508 
MFTVQVFGADDQQEEESTKSATKLQKSYFDVLGLCCSSEVALVENILKPLNGVKEVSVILPTKTVIVVHDSHLIS509 
QIQIDEAMNQASLESSVKVHVENYKKKWPSPYAIASGVLLLLSLLKYVYSPFQWLALGAVAAGIFPILMKCVASI510 
RNLKIDINILVIIAVIGTIAMSDYVEAGTIVFLFTIAEWLESRSRHKANAVMSSLMSMAPQKAVLAATGDVVDVD511 
MVELNTILAVKAGEVIPIDGIVVDGEAEVDEKTLTGESYPVAKLQGSTVWAGTVNLNGYISVKTTALAEDCVVAE512 
MAKLVEEAQNRKSKTQRFVDKFAKFYTPAVLFVSVSVAVIPAALHVPNWSQWFHLALVVLVSACPCALILSTPVV513 
TFCTLTNAATSGLLIKGGDYLEILGKIKTMCFDKTGTITSGEFFVMDFHSLRKDISLNTLLYWVASIERKSSHPM514 
ADALVDCARFHSIEPKPENVEDFQSFPGQGIRGRIDGQDIYIGNRKIALRTASGTVPTIEESGNGGKTIGYIYCG515 
GTPAGIFALSDACRLGAAEAVRELKEIGIKTALLTGDSHTAAIHTNEQLEQAFEVVYAELLPEEKARIVNEFKIE516 
GYTAMVGDGINDAPALATADIGISMGISGSALAQETGNVILMSNDIRNLPKAIRLAKRANRKVIENVTLSMAPKL517 
AVLALAFAGHPLVWAAVLADAGTCVLVILNSMLLLQASNNKQTKGNSEQPDALNTVSNKHSLLPCMNQQCCSDST518 
NSSTREVCKPEKCCSDSEAAQVCKPQKCCSDRCGTECLPGPSSPGYMPRNDECMNSVDVCDSASCKSIGSEVSSS519 
LTLPLLHDYP 520 
>GmHMA1-1 521 
MEAIPYSIPSTKLHSSLHIYTGVTRIRSLPLRPPPISIKPLYSPNFLILHRHRLRCVAESSNNHHHHDHDHHHGH522 
HHHHHHHHHSHGANLTGPQKAVIAFAKATRWMDLADILREHLHLCCFSTALFVAAAICPHTLPKPLVKPLQNSLI523 
FVAFPLVGVSASLDALIEISSGKVNIHVLMAMAAFASIFMGNSLEGGLLLAMFNLAHIAEEYFTSRSMVDVRELK524 
ENNPDFALVLDTNDDDKLPNTFDLAYKRVPVHDVTVGSFILVGTGESVPVDCEVFQGSATITIEHLTGEVKPLEA525 
KVGDRIPGGSRNLDGRIIVEVMKTWKESTLSRIVQLTEEAQSNKPKLERWLDEFGERYSQVVVVLSIAIAVIGPF526 
LFKWPFVSTSACRGSIYRALGLMVAASPCALAVAPLAYAIAISSCARKGILLKGGHVLDALASCHTIAFDKTGTL527 
TTGGLVFKAIEPIYGHHVRNNESNVPSCCIPTCEKEALAVASAMEKGTTHPIGRAVVDHSEGKDLPSVSVESFEY528 
FPGRGLTATVNSIESGTGGAKLLKASLGSIDFITSLCQSEDESEKIKEAVNTSSYGSEYVHAALSVNQKVTLIHL529 
EDRPRPGVVNVIQELQDEAKLRVMMLTGDHESSARRVASGVGINEFHCNLKPEDKLSHVKDISRDMGGGLIMVGE530 
GINDAPALAAATVGIVLAHRASATAIAVADVLLLRESISAVPFCIAKSRQTTSLVKQNVALALTSILMASLPSVL531 
GFLPLWLTVLLHEGGTLLVCLNSVRALNEPSWSWKHDIFHLISEIKSRLLSLKTNITGSNSIITTNL 532 
>GmHMA1-2 533 
MEAISYSIPSTKLHSSLHIYTGVTRIRSSNLLLRPPPISIKPLYSPNFLILHRHRLRCVAESSNNHHHNHHHDHD534 
HGHNHHHHHHHHHSHGIHGADLTGPQKAVIAFAKATRWMDLADILREHLHLCCFSTALFVAAAICPHTLPKPLIK535 
PLQNSLIFVAFPLVGVSASLDALLEISSGKVNIHVLMAMAAFASIFMGNSLEGGLLLAMFNLAHIAEEYFTSRSM536 
VDVRELKENNPDFALVLDTNDDKLPNTFDLAYKRVPVHDVTVGSYILVGAGESVPVDCEVFQGSATITTEHLTGE537 
VKPLEAKVGDRIPGGARNLDGRIIVEVTKTWKESTLSRIVQLTEEAQSNKPKLQRWLDEFGERYSKVVVVLSIAI538 
AVIGPFLFKWPFISTSACRGSIYRALGLMVAASPCALAVAPLAYAIAISSCARKGILLKGGHVLDALATCHTVAF539 
DKTGTLTTGGLVFKAIEPIYGHHVRNNKSNVPSCCIPTCEKEALAVAAAMEKGTTHPIGRAVVDHSEGKDLPSIS540 
VESFEYFPGRGLTATVNSIESGTGGAKLLKASLGSIDFITSFCQSEVESEKIKEAVNTSSYGSEYVHAALSVNQK541 
VTLIHLEDRPRPGVSNVIQELQDEAKFRVMMLTGDHESSARRVASAVGINEFHCNLKPEDKLSHVKDISRDMGGG542 
LIMVGEGINDAPALAAATVGIVLAHRASATAIAVADVLLLRENISAVPFCIAKSRQTTSLVKQNVALALTSIVMA543 
SLPSVLGFLPLWLTVLLHEGGTLLVCLNSVRALNEPSWSWKHDISHLISEIKSRLLSLKTNITGSNSIMTANL 544 
>GmHMA-A 545 
MVENIKRSSFEVLGMCCATEEALVERILKPLRGVKDVSVIVPTRTVTVVHDVLLISESQIADALNAARLEASLRL546 
QGETDNEKKWPDLTTMVCGLLLALSFLKYAYQPLGWLALGSVVIGFPKVLLRAIASIKALTLNINILVLLAVCGT547 
AALQDFWEAGIIIFLFSIAQWLETRATHKAMVAMSSLTSMAPQKAVIAETGELVDVNDVKINTILAVKAGDAIPL548 
DGIVVEGKCEVDEKMLTGESLPVTKELDSVVWAGTINVNGYISVKTTVLAKDTVVARMSKLVEEASSRKSRTQRF549 
IDHFAKYYIPAVVLISASIAVVPAALKVPNIKPWFHLAIVVLLSACPCALILSTPVAIFCALTKAAISGLLLKGG550 
DYIETLSGIKTVAFDKTGTITRGEFTVTDFSVSVDDISIETLLYWVSSVESKSSHPIAAALVEYGMLNSVKPIPE551 
NVENFQNFPGEGVYGIINGKDIYIGNRRIGARAGSERVDCRTQCQSPEISTPNQCCGPTLVGVFRLADTCRSGAL552 
EAIEELKLLGVRSVMLTGDSSQAAMYAQSQLNHALDIVHAELLPAEKAVIIENFKKDGLIAMIGDGMNDAPALAT553 
ADIGISMGISGSALANETGNAILMSNDIRKIPEAIRLARKTTRKLIENVIISIGFKSVILALAIAGYPIVWLAVL554 
TDVGTCLLVILNSMLILQEKTKYERKSTSSKYGTFSEDMTTALLDKKSNSNENKAVLSAEKCGKDCCKNDTYREA555 
TTNKNESSGLSKLSSLKGNHNGNLVSIEVHIVKPCNGCGLGKVKMCEDFSCRTNNSSSDCCQEQSKTEKSDTGSI556 
VTQEASIATLESDGYKGKSMDISKLSGTSVTPKCCKNLCCNDSVNNISNLSLSQPEIVIE 557 
>GmHMA-B 558 
MDKAEKAVQKSYFDVLGLCCSSEVPLIENILKPLEGIKEVSVIVPSRTVIVVHDTLVISQLQIVKALNQARLEAN559 
IRVYGDEKHQKRWPSPYSIASGVLLLLSLLKFVFHPLKYLALGAVAVGAYPIILKAIVSIRNLRLDINILMLIAV560 
IGTIVMNDYLEAGTIVFLFSIAEWLESRASHKANAVMSSLMNITPQKAVIAETGEVVDADEVKIDTVLAVKAGEV561 
IPIDGVVLDGTCEVDEKTLTGESFPVAKQKDSTVWAGTINLNGYISVKTTALAEDCVVAKMAKLVEEAQNSKTSI562 
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QRLIDKFAKFYTPGVVIISALVAVIPLALKQHNEKHWLHFALVVLVSACPCALILSTPVATFCAYSKAATSGLLI563 
KGGDHLETLAKIKVMAFDKTGTITKGEFVVTHFQSLSDDIDLNTLAYWVSSIESKSSHPLAAAIVDYGRSLSVEP564 
EPEKVTEFENFPGEGICGKIEGRVIYIGNKKIATRAGSETVPILQGEIERGKTTGYIYLGATPLGFFSLSDTCRL565 
GVQEAIGQLKSLGIKTAMLTGDSQSAAMQAQEQLGHSLELVHAELLPEDKVKIISEFKKEGPTAMIGDGLNDAPA566 
LAAADIGISMGISGSALASETGNIILMSNDIRKIPEAIKLARKARRKVLENIVLSIMTKAAILGLAIGGHPLVWA567 
AVVADVGTCLLVIFNSMLLLRKGHNHGGKCCRSSTKPHNHKNGCGGSHGSSSHHHHHHEHDQQHQHEHHSHKHCC568 
SDKTKKMSQPQKCGGAHGSSSHHHHHQHQHEQHNHDQHDQHEHHNHDQLDQREHHGHSQHDQHHQKCASQTCSST569 
CPPCSSNSSFGGIVNHCNTMKAHDQCKGSDEFHEHDHCHHGRCDKNHDEVHKHDTEDNHAVAEKRHGSCLGHKNH570 
GTKHCHNQNLDKVTHDSASHSSPCHLNLPCKKESQQFTHNHCHLIHGCENLKDHESKDVLRSNHDIQHEKSGCHS571 
DFEKHETGEISIDIITEYVELASSLEEKGKGSCREDCSDTCGNLAAVCGCESSNEREDIACCRNEDSSKECKESP572 
IMHVCDGLNKREVGGCCKSYMKECCAKLGHSSRPRFVGGLSEIITE 573 
>GmHMA-C 574 
MDKAEKAMRKSYFDVLGLCCSSEVPLIENILRPLQGIKEVSVIVPSRTVIVVHDTLVISQLQIVKALNEARLEAN575 
IRVYGDEKHQKRWPSPYSIASGVLLLLSLLKFVFHPLKYLALGAVAVAVYPLILKAIVSIRNLRLDINILMLIAV576 
IGTISMNHYLEAGTIVFLFSIAQWLESRASHKVMSSLMNIAPQKAVIAETGEVVDADEVKINTVLEVKAGEVIPI577 
DGVVIDGICEVDEKKLTGESFPVAKQKDSTVWAGTINLNGYISVKTTALAEDCVMAKMAKLVEEAQNSKTNIQRL578 
IDKFAQFYTPGVVIISALVAVIPLALKQHNHKLWLQFSLVVLVSACPCALILSTPVATFCAYTKAATSGLLIKGG579 
DHLETLAKIKVMAFDKTGTITKGEFVVTHFQSLSDDIDFNTLAYWVSSIESKSSHPSAAAIVDYGRSLSVEPEPE580 
KVTEFEIFPGEGICGKIEGRVIYIGNKRIAARAGFETVVPILQGEVERGKTTGYIYLGAIPIGFFSLSDACRLRV581 
QEAIGQLKSLGIKTAMLTGDNQSAAMQVQDELGHSLELVHAELLPEDKVKIISEFKKEGPTAMVGDGLNDAPALA582 
AADIGISMGISGSALASETGNIILMSNDIMKIPEAIKLARKASRKVVENIVFSIMTKAAILDLAIGGHPLVWAAV583 
VADVGTCLLVIFNSMLLLRKGHNHGGKCCRSSTKPHNHKNGCGGSHDNSSHHHHHHEHDQHQHEDHSHKRCCSEK584 
TKKLFPPQKCGGAHGSSSHHHHHHRQHQHEYHNHDQHDQHHQKCASQTSFSTCPPCS 585 
>GmHMA-D 586 
ALVAMSSLTSMTPQKAVIAETGERVDVNDVKINTILAVKAGDAIPLDGIVVEGKCEVDEKMLTGESLPVIKELDS587 
VLWAGTIN 588 
CKNYCVGKRHMVARMSKHVEEASSRKSQTQRFIDNFAQ 589 
KVHDIKPWFHLVIVVLLIACPCALILSTPIAIFCALTKAAISGLLLKGGDYIETLSGIKTVAFDKTGTITRGEFT590 
VTDFSVVDDISIKTLLYWVSSIQSKSSHPMAAALVEYGMSNSIKPIPKNVENFENLPGEGVLGTIDGKDICIGNR591 
RIGTRDGSKRDD 592 
KQYCGPTLAGVFSLVDTCRAGALEAIEELKLLGVRSVMLTGDRSQDAMYVQSQLNHALDIVHAELHLQKAVIIEN593 
FKKDGLIAMIGDGINDAPALVKKALSLS 594 
SRSMDISK*YETSVIPNYCKNPCCNHSVNNIGNLSLSQTKIIIE 595 
>HiHMA4 596 
RLEANVKVDGKTNFRNKWPSPFALVCGILLLLSFFKFVYLPLRWIAVAAVAAGIYPILAKAVASTLACRVDINIL597 
VIITVAATLAMQDYMEAAAVVFLFTIAEWLETRASYKATAVMQSLMSLAPQKAIIAETGEEVEVDEVKVNTIVAV598 
KAGETIPIDGIVVDGNCEVDEKTLTGEAYPVPKQRDSTVWAGTINLNGYVSVKTTSLASDCVVAKMAKLVEEAQS599 
SKTKSQRLIDKCSKYYTPAIILVSSGFAIVPAVMRVHNLNHWFHLALVVLVSACPCGLILSTP 600 
>HvHMA1-1 601 
MQFLTTSAACSSSAPPLPRPAHLLRVSRPPPFPHLRRRRAPHPPSVSLSLAPKPSLLAASRRSLLFTPRAHGDHH602 
HHHHHHHHGHGHGHGHHGHGDDGVEVRGGGGGAAVMRMARTIGWADVADALREHLQLCCISLGLLLTAAVCPHVP603 
LLNSVGRLPAALIAIAFPLVGVSAALDALVDIADGKINIHVLMALAAFASIFMGNSLEGGLLLAMFNLAHIAEEY604 
FTSKSMYDVRELKENHPEFALLLETSGDESAHFSNLNYAKVPVHDLEVGSHILVRAGEAVPVDGEVYQGSSTITI605 
EHLTGETKPVERTVGDAIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEHYSKVVV606 
ALSLAVALLGPFLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSS607 
CQSIAFDKTGTLTTGKLMCKAIEPIHGHLDASNGVDPSCCTPNCESEALAVAAAMEKGTTHPIGRAVLKHSVGRD608 
LPVVAVESFESLPGRGVVATLSGIKARDNESEFAKASIGSVEYISSLYRSYGESEQIKEAVKCSAFGPEFVQAAL609 
SVDKKVTLFHFEDEPRTGVCEVIYTLREKAKLRIMMLTGDHESSAQRVAKAVCIEEVHFSLKPEDKLNKVKAVSR610 
EGGGGLIMVGDGINDAPALAAATVGIVLAQRASATAVAVADVLLLQDNLCVVPFCIAKARQTTSLVKQSVALALT611 
CIVFAALPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNPPTWSWADDIRQLVHSLKNYVSAKLNSSSSDCSAST612 
VPL 613 
>HvHMA1-2 614 
MPTPFPAGCSATPRGMQFRAASAASSAAPRLQPSARLLRLWRPRPFAHHLPSKPLPVASVPPVLLPRARRSLAFT615 
PRAHSNHHGHGHHGHGQCHCHHGVNMHGGGGGATVMRLAKAIGWADIADALRDHLQVCCISLGLLLIAAACPHVA616 
PLNSVGRLQAALIAVAFPLVGVSAALDALVDIADGRIDIHVLMALAAFASVFMGNSLEGGLLLAMFSLAHTAEEY617 
FTRKSMVDVRELKENHPEFALLLETSGDGSTRFSNLSHTKVPVHDLKVGSHILVRAGEAVPVDGEVYQGSSTVTI618 
EHLTGETKPLERTVGDAIPGGARNLEGMMIVQVPKSWEDSTLNRIVQLTEAGKINKPKLQRWLDEFGEHYSRAVV619 
VLSLLVALLGPLLFKWPFFGNSVCRGSIYRALGLMVAASPCALAAAPLAYATAISSLTRKGILLKGGHVLDALSA620 
CQSIAFDKTGTLTTGKLMCKAIEPIHGHLDVRNGLNDSSCCTPSCESEALAVAAAMEKGTTHPIGRAVLDHYVGK621 
DKDLPEVVLQSFECLPGRGVFATLSITKMTLFHFEDEPRAGACEVISTLRDKAKLRIMMLTGDHESSALRVAKAV622 
CIDEVHCCLKPEDKLNKVKAVSSRGGSLIMVGDGINDAPALAAATVGVVLAQRASATAVAAADVLLLQDNICGVP623 
FCIAKARQTTSLVKQSVGLALSCILLAALSSVLGFLPLWLTVLVHEGGTLLVCLNSIRALNAPTWSLADEIRQLV624 
DVLRKYISAKLNSSSNCAAHTVPL 625 
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>HvHMA2 626 
MAAPAPAAAGKLEKSYFDVLGICCPSEVPLVEKLLEPLAGVHKVTVVVPSRTVIVLHDAAAISQAQIVRALNGAR627 
LEASVRAYGGAGQSKVTNKWPSPYVLVCGVLLVVSLFEHFWRPLKWFAVAGAAAGLPPIILRSVAALRRRTMDVN628 
ILMLIAVAGAIALKDYSEAGFIVFLFTIAEWLETRACGKATAGMSSLMSMAPQNAVLAETGQVVATQDVKINTVI629 
AVKAGEIVPIDGVVVDGRSEVDESTLTGESFPVSKQADSQVWAGTLNIDGYIAVRTTAMADNSAVAKMARLVEEA630 
QNNRSSTQRLIDTCAKYYTPAVIFMSAAVAVIPVCLKARNLKHWFELALVLLVSACPCALVLSTPVATFCALLRA631 
ARTGLLIKGGDVLESLASIKVAAFDKTGTITRGEFSVEEFQTVGERVSKQQLLYWVSSIESRSSHPMAAALVGYA632 
QSNSVEPKSENVAEFQMYPGEGIYGEIGGEGVYVGNKRILARASCQIVPDIVEHMKGVTIGYVACNKELIGVFSL633 
SDSCRTGSAEAIKELRSLGIKSVMLTGDSTAAATHAQNQLGNILAEVHAELLPEDKVRIVDELKARDGPTLMIGD634 
GMNDAPALAKADVGVSMGVSGSAVAMETSHITLMSNDIRRIPKAIKLARRTHRTIVVNIVFSVTTKLAIVALAFA635 
GHPLIWAAVLADVGTCLLVIMYSMLLLREKGSGKVAKKCCASSHSKKHGHRTTHHCSDGHHHENVSTGGCVDSSA636 
GKHSCHDHHHEHDHHKEPSNLHSVDKHGCHDHGHVHSHCKEPSSQMVTSKDVAHGHGHTHNICNPHPAANKHDCH637 
DHEHSHHQEPNSSHSADEHDCHGHKHCEEPTSLLCATEHACHDHDQNHEHHCCDEEKTVHVADTHSCHDHKHEQG638 
AADSVPELSIWIEGQSPDHREQEIQCSTEHKEEACGHHLKVKDQVPAKTDCSRGGCHGTASSKTCESKGKNVCSS639 
WPVGRTGVVRRCCRTRTHSCCSQSMLKLPEIIVG 640 
>HvHMA3 641 
MTGSGESYPALEASLLSDEAAASARRKWEKTYLDVLGVCCSAEVALVERLLAPLDGVRAVSVVVPSRTVVVEHDP642 
SAVSQSRIVKVLNGAGLEASVRAYGSSGVIGRWPSPYIVACGALLLASSFRWLLPPLQWLALGAACAGAPPMVLR643 
GFAAASRLALDINILMLIAVVGAVALKDYTEAGVIVFLFTTAEWLETLACTKASAGMSSLMSMIPPKAVLAETGE644 
VVNVRDIDVGAVIAVRAGEMVPVDGVVVDGQSEVDERSLTGESYPVPKQPLSEVWAGTLNLDGYIAVRTSALAEN645 
STVAKMERLVEEAQQSKSKTQRLIDSCAKYYTPAVVFLGAGVALLPPLVGARDAERWFRLALVLLVSACPCALVL646 
STPVATFCALLTAARMGLLVKGGDVLESLGEIKAVAFDKTGTITRGEFTVDIFDVVGHKVQMSQLLYWISSIESK647 
SSHPMAAALVEYAQSKSIEPKPECVAEFRILPGEGIYGEIDGKRIYVGNKRVLARASSCQTAVPERMNGLKGVSI648 
GYVICDGDLVGVFSLSDDCRTGAAEAIRELASMGISSVLLTGDSAEAAVHAQERLGGALEELHSELFPEDKVRLV649 
SAVKARVGPTMMVGDGMNDAPALAMADVGVSMGISGSAAAMETSHATLMSSDILRVPEAVRLGRRARRTIAVNMV650 
SSVAAKVAVLALALAWRPVLWAAVLADVGTCLLVVLNSMLLLGEGGGRRGKEEACRATARSLEMRRSQLAAVSPD651 
AATKSVGKTGGDASKGCHCCHKPIKSPEHSVVINVRVDEQREGPTDATCTPAKNVEVTGLVDASVMPASSSCVSG652 
GGCCSREKTGRNM 653 
>JcHMA-A 654 
LKAIASIRNFRLDTNILVLIAVIGTVALKDYAEAGTIVFLFTIAEWLESRAGHKANAVMSSLMNIAPQKAVIAET655 
GEEVDVDEVKLNTIVAVKAGEIIPIDGVVVDGNSEVDEKTLTGESFPVPKLKDSTVWAGTINLNGYVNVKTTALA656 
EDCVVAKMAKLVEEAQNSKSTTQRFIDKIAQYYTPAVIIISASLAGVPLAFRVDNLKHWLHLALVVLVSACPCAL657 
ILSTPVATFCALTKAATSGVLIKGGDYLETLSKIKVVAFDKTGTITRGEFVVVEFQSLCQDISIDTLLYWVSCIE658 
SKSSHPMAAALVDYGRSLSVEPRPENVEEFQNFPGEGIHGKIDGKEIYIGNRKMGIRAGCERIPLVEMDTKSGKT659 
IGYVYSGATPAGVFSLSDACRTGVAEAIAELKSLRIKTAMLTGDGQAAAMHAQQQLGNALEIVHAELLPEDKARI660 
IEAFKKEGKTAMIGDGLNDAPALATADIGISMGISGSALATETAHVILMSNDIRKVPKAIQLAKKAHKTVIQNVI661 
LSISTKSAILALAFAGHPLIWAAVLADVGTCLLVILNSMLLLRETHKKHRGKCCNSKSAEKIKKCDSHHSSHHHK662 
QCCEQNVERACTTHKSQRGKCCKSTSAEKIKKCDSNIKRCCDKKVEKQCRPSCASKCEPNANNKCTDSAELKHCN663 
HSVSLESKNQQKHSCSGLSTREKCTNSVQKEGKCNEGEHSPPSHCISNHSNHSTDMEPITLKNSKNGHCHDHHCG664 
KDHANIHVEVDSLENIVDSGFTTPRPNQQKPNYCSTSQMAAVHVCMSLEKREMGGCCKSYMKECCDKHGQFASGL665 
GGSLSEIIIE 666 
>LsHMA-A 667 
KCEVDEKTLTGESFPVVKQVDSIVYAGTLNLNGYISVKTTALADDCVVAKMGKLVEEAQNNKSKTQRYIDEIAKY668 
YTPAVVVVAASLAAIPAAMRVRDVEKWYHLALVVLVSACPCALILSTPIAAFCALSKAATSGLLVKGAEYLEILS669 
TVKFICFDKTGTITKGEFSVSSFKPLIHNDKLLYWVSSIESKSSHPMAATLVDYAQSHSVQPQPDNVEEFKDF 670 
>LsHMA-B 671 
TLNLNGYISVKTTALAEACVVAKMAKLVEEAQNNKSKTQRYVDECAKYYTPGVCVVAACLAGIPAAMRVHDMEKW672 
YHLALVVLVSACPCALILSTPVAAFCALSKAATSGLLVKGAEYLEILSTVKVICFDKTGTITKGEFSVSSFHPLI673 
DNQKLLYWVSSIESKSSHPMA 674 
>MtHMA-A 675 
MVENIKRSNFEVLGMCCATEATLVERILKPLHGVKAVSVIVPARTVTVVHDVLLISESKIADALNTARLEASFRP676 
QGETNNEKKCPDILTMACGLLLALSFLKYIYPPLGWLALGSVAIGFPKVLFRAIASIRALTLNINILVLLAVCGT677 
AALQDFTDGGVIIFLFSIAQWLETRATHKALVAMSSLTNMAPQMAIVAETGERVDVNDVKMNTILAVKAGDAIPL678 
DGIVVEGKCEVDEKMLTGESFPVTKESDSLVWAGTINMNGYISVRTTVLAKDTVVARMSRLVEEASSRKSLAQRF679 
IDNFAKYYIPVVVLISASIAVVPAALSVPDMEPWFHLALVVLLSGCPCALILSTPVAIFCALTKAAISGLLLKGG680 
DYLETLSRIKTVAFDKTGTITRGEFSVTDFSAGDDINNETLLYWISSIESKSSHPVAGALVDYARLHSIKPVPEN681 
VENFQNFPGEGIFGTIDGRDIYIGNKRVGVRAICKRDNCEVQFQRPEISTKKNNCEETLVGVFSLVDACRSGALE682 
AMEELKLLGVRSVMLTGDSSQVAMYVQSQLKNAIDIVHAELLPHEKAKLIENFKKEGPIAMIGDGINDAPALATA683 
DIGISMGISGSALANETSNAILMSNDIRKVPEAIRLARKTTRKLVENVIISVGFKCAILALAIAGYPLVWLAVLT684 
DVGTCLLVILNSMLILQENHKYEKRESTKGSKYGKFLEDKTKPLLNKQSNIDEEKGLLSGEECGKDCCKNATHYV685 
ETSKERNDESCGVSKLSLLNGNDHGMFMFVEVHVVKHCVMIQDSSILTLESQGQKDKSITVSETSGISECCKNRC686 
CNDI 687 
>MtHMA-B 688 
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MSSSEGGKKLQKSYFDVVGLCCSSEVPLIENILKPLQGVKEVSVIVPSRTVIVVHDTLLISQLQIVKALNQARLE689 
ANIRIYGNENHKKKWPSIYSVASGLLLLLSFLKFVYTPFKYVALAAVVAGIYPIFLKAIVSIRNLRIDINILVII690 
AVAGTIAMNDYLEAGTIVFLFSISDWLESSASHKSNAVMTSLMSIAPQKAVIAETGEDVDVDEVRVNTILAVKAG691 
EIIPIDGIIVDGDCEVDEKTLTGESFPVAKQKDSTVWAGTINLNGYISVKTTALAEDCVVAKMTKLVEDAQNSKT692 
STQRLIDKFAKFYTPAVIFISTLVAVVPVVLKVHNEKYWLHFALVVLVSACPCALILSTPVATFCAYTKAATSGL693 
LIKGGHALETLAKIKVMAFDKTGTITKGEFAVTNFQSLSDDIDLNTLIYWVSCIESKSSHPLAEAIVDHGRSLSI694 
VPNPEKVTEFENFPGEGICGKIDERVLYIGNKKIATRAGSETVVPTLEGEAHGGKTIGYIYSGPTPVGIFSLSDT695 
CRSGVQEAIRKLKLLGIKTAMLTGDCQSAAMQAQEQLGHALELVHAELLPEGKVKIITEFKKDGPTAMLGDGLND696 
APALASADIGISMGISGSALASETGDIILMSNDLRKIPEAIKLARKARRKVIENIVLSVITKVAILALAIAGHPI697 
VWAAVLADVGTCLLVILNSMLLLPRGHKHGGKSCKSSNQHHVHKNGCGDTNDGSSHHHDHRHHQHQHHSHKRCCS698 
EKAQPQKCASQSCSSKNPSCTSNPSLIGNVNPLKNMENHDHCHQGSCDKSRDGVQKHNIENKFCSDFHDLNLNAE699 
DIGADAVNSHGNCQGHKSHGTKHCHYKNINMDTHDHTSLGSHCHLSPCDKKETQQVTKHCHSNHGCENLKDHGTI700 
HDIQHQKSGCHSDFKKHETDEISIDIITEHVELASMHGCSNLAEKEKDSCKDCPKLPVVCGGCEGPNEREVSPCC701 
KNEGYSKESIESSIMHACISFDKREVGGCCKSYMKECCGRHGHSGAGSFVGLSEIVTE 702 
>NcHMA4 703 
MALQKEIKNKEEDKKTKKKWQKSYFDVLGICCTSEIPLIENILKSLDGVKEYTVIVPSRTVIVVHDSLLISPFQI704 
AKALNQARLEANVKVNGETSFKNKWPSPFAVVSGIFLLLSFLKFVYPPLRWLAVVGVAAGIYPILAKAVASIRRL705 
RVDINILVIITVAATLAMQDYMEAAAVVFLFTIADWLETRTSYKANSVMQSLMSLAPQKAVIAETGEEVEVDEVQ706 
LNTIIAVKAGETIPIDGIVVDGNCEVDEKTLTGEAFPVPKQRDSTVLAGTMNLNGYISVNTTALASDCVVAKMAK707 
LVEEAQGSKTKSQRLIDKCSQYYTPAIIIISAGFAIVPAIMKVHNLNHWFHLALVVLVSACPSGLILSTPVATFC708 
ALTKAATSGLLIKSADYLDTLSKIKIAAFDKTGTITRGEFIVIEFKSLSRDISLRSLLYWVSSVESKSSHPMAAT709 
IVDYAKSVSVEPRSEEVEDYQNFPGEGIYGKIDGNNVYIGNKRIASRAGCSTVPEIEVDTKKGKTVGYVYVGERL710 
AGVFNLSDACRSGVAQAMKELKDLGIKTAMLTGDNQDSAMQAQEQLGNALDVVHGELLPEDKSKIIQEFKKEGPT711 
CMVGDGVNDAPALANADIGISMGISGSALTTQTGHIILMSNDIRRIPQAIKLARRAQRKVLQNVFISITLKVGIL712 
VLAFAGHPLIWAAVLTDVGTCLIVILNSMLLLREKDKSKIKKCYRKKVEGGDDQGLDLEAGLLSKSQCNSGCCGD713 
KKSQEKVMLMRPASKTSSDHLHSGCCGEKKQESVKLVKDSCCGEKSRKPEGDMASLSSCKKSNNDMKMKGGSSCC714 
ASKNEKLKEAVVAKSCCEDKEKTEGNVEMQIPNLEKGSQKKVGETCKSSCCGDKEKAKETRLLLASEDPSYLEKE715 
ERQTTEANIVTVKQSCHEKASLDIETGVTCDLKLVCCGNIEVGEQSDLEKGMKLKGEGQCKSDCCGDEIPLASEE716 
DSVDCSSGCCGNKEELTQICHEKTCLDIVSCDSKLVCCGETEVEVREQCDLKKGLQIKNEGQCKSVRCGDEKKTE717 
EITEETDNLKSESGDDCKSLCCGTGLKQEGSSSLVNVVVESGESGSSCCSKEGEIVKVSSQSCCASPSDVVLSDL718 
EVKKLEICCKAKKTPEEVRGSKCKETEKRHHVGKSCCRSYAKEYCSHRHHHHHHHHHVGAA 719 
>NtHMA-A 720 
MVESEKMNETKKLSKSYFDVLGICCTSEVVLVEKVLKNLEGVKEVSVIVTTKTVIVIHDSLLISPQQIVKALNQA721 
RLEASIRVKGEKNYQKKWPSPFAIGSGILLGLSFLKYFFAPFQWLALAAVAVGIPPIIFRGVAAVRNLTLDINIL722 
VLIAVAGSIVLHDYWEAGTIVFLFAIAEWLESRASHKATAAMSSLVNIVPPTAVLAESGEVVNVDEVKVNSILAV723 
KAGETIPIDGVVVEGECDVDEKTLTGESFPVSKQRDSTVWAGTTNLNGYISVKTTALAEDCAVARMAQLVEDAQN724 
KKSKTQRYIDKCAKYYTPAIVAISASLAIVPTALRVHNRNEWYRLALVTLVSACPCALVLSTPVAMCCALSKAAT725 
SGLLFKGAEYLETLAKIKIMAFDKTGTITKGEFMVTEFKSLIDGFSLNTLLYWVSSIESKSGHPMAAALVDYAQS726 
NSVEPKPDRVEQFQNFPGEGIFGRIDGMEIYVGNRKISSRAGCTTVPEIEGDSFKGKSVGYIFLGSSPAGIFSLS727 
DVCRIGVKEAMRELKQMGIKTAMLTGDCYAAANHVQDQLGGALDEFQAELLPEDKATIIKGFQKEAPTAMIGDGL728 
NDAPALATADIGISMGISGSALAKETGHVILMTNDIGRIPKAARLARRVRRKIVENMIISVVTKAAIVALAIAGY729 
PLVWAAVLADTGTCLLVILNSMLLLRGGTRRHGKKCWRSSTPSHAPTTKTKLHVASRKMLPSCVALILSHKRNVQ730 
VNHARPRCVFQDVNLSPQDQSHVEIISAQTPLKIVVFILIAVLNAARRRWLLKHANLQFQNQSRAEIISAQTPLK731 
IVVFILIPVLNAARRRWLLKRANLQFQNQSHVEIISAQTPLKNSGFHSHPRPQCCSSKMAAKAGQSALSESKSCG732 
NNNCSDSIHKSNCHSLTNSLVCSSKMSAPQCHSATSSNKSCGSTKCSDFSDKKCCQSDKIPQTCSTKKSAPGCQS733 
AVSGSKSCGNSKCSDSKDNSSHPSHPDHQTCMSKLCAPQSQSATSSSRTCGNTKCSDTNSKNSCYSQTNSESCSS734 
KMSGPSCKTANSGSRSCRNKKCQDSATENSFHSPLTNPLSGEKLSEQKSLDLVRKDKESSHDLRHGCSDEGHDHT735 
NLDKAYDSCALQECCYSVQGNKTDVSETGIQETAHCDSTNQTCQTASSGSMTCGNDKILDSLSIHGCHSHDNPLH736 
EENNLEQKILDVVGEGIKSPHAVGHGCSDKEHDHSHPEKAYDSCATDDCCFSVQVHGIDDVSKSEIQETAHCDST737 
KQSMVISSSCKHEPKDQVNHCGLHSKTTPTDEELAKLVRRCCKYKPCHDVRSGCRKHAAECGPTVRSTINILRDN738 
HHHYLDCSGRKVCSLLEKRHIGGCCDSFRKECCAKKKHLGASFGGGLSEIVIE 739 
>NtHMA-B 740 
MVESEKMNDTKNLSKSYFDVLGICCTSEVVLVEKILKNLEGVKEVSVIVTTKTVIVIHDSLLISQQQIVKALNQA741 
RLEASIRVKGEKNYQKKWPSPFAIGSGILLGLSFLKYFFAPFQWLALAAVAVGIPPIIFRGVAAVRNLTLDINIL742 
VLIAVTGSIVLHDYWEADTIVFLFTIAEWLESRASHKATAAMSSLVNIVPPTAVLAESGEVVNVDEVKLNSILAV743 
KAGETIPIDGVVMEGECDVDEKTLTGESFPVSKQIDSTVWAGTTNLNGYISVKTTALAEDCAVARMAQLVEDAQN744 
KKSKTQRYIDKCAKYYTPAIVAISASLAIVPTALRVHNRNEWYRLALVTLVSACPCALVLSTPVAMCCALSKAAT745 
SGLLFKGAEYLETLAKIKIMAFDKTGTITRGEFMVTEFKSLVDGLGLNTLLYWVSSIESKSGHPMAAALVDYAQS746 
NSVEPKPDRVEQFQNFPGEGIFGRIDGMEIYVGNRKISSRAGCTTVPEIEGDSFQGKSVGYIFLGSSPAGIFGLS747 
DVCRIGVKEAMRELKQMGIKTAMLTGDCYAAANHVQDQLGGAMDEFQAELLPEDKATIIKGFQKEAPTAMIGDGL748 
NDAPALATADIGISMGISGSALAKETGHVILMTNDIGRIPKAARLARRVRRKIVENMIISVVTKAAIVALAIAGY749 
PLVWAAVLADTGTCLLVILNSMLLLRVGTHRHGKKCCRSATPSHAPNHKDKASCCKSENAPQLCCSDIESQKKCT750 
SQSCSSEVCVPRCQPVSSGSKSCGNNQCPDSVENSGFHSHPRPLVCSSKMSAPQCHSATSSSKSCGSTKCSNFSD751 
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KKCCQYDKIPQTCSTKKSAPGCQSAVSGSKSCGDSKCSDSKDNSSHPSHPDHQICTSKLCAPQSQSATSSSRTCG752 
NMKCSDTNSKNSCYSHTNSESCSSKMSGPACKTANSGSRLCGNKKCLDSANENSFHSLTNPLCEEKLLEKESLDL753 
ARKDRESNHDLSHGYSDEEHDHLNLDKAHDSCALQECCYSVQGNKTDVSETGIQEAAHCDSINQTCQTAISGSMT754 
CGNNKSLDSLSIHGCHSHDSPLHKESNLEQKSLDVAGEGIKSPHAVGQGCSDKEHNHSHPEKAYDSCATDDCCFS755 
VQVHGIDDVSRSEIQETAHCDSTKQSTVIPSSCEHEPKDQVNHCGSHSKSIPTDEELAKLVRRCCKYKPCHDVRS756 
GCRKHAAECGPTVRSTINILRDNHHHHLDCSGRKVCSLLEKRHIGGCCDSFRKECCAKNNHLGASFGGGLSEIVK757 
GRIPAHWRPLLVDPSSVPS 758 
>OgHMA1 759 
MQLLTAASASASSAAASPPSAHLLRLSRPPPFPHLRRRCAPHLPSKPLNLAARSPLLLARRSLPFAPRAHGDHHH760 
GHHHHHHGHGHSHHHGPEVHGSGGGAAVMRVAKAIGWADVADALREHLQLCCISLGLLLIAAACPHIPVLNSVRR761 
LQDALIAVAFPLVGVSAALDALVNIADGKINIHVLMALAAFASIFMGNSLEGGLLLAMFNLAHIAEEHFTSKSMI762 
DVRELKENHPEFALLLETCGDQSAQFANLCYTKVPVHDLEVGSHILVRAGEAVPVDGEVYQGSSTVTIEHLTGET763 
KPLERTVGDAIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEHYSRVVVVLSLVVA764 
LLGPLLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSACQSIAFD765 
KTGTLTTGKLMCKAIEPIHGHSDVTNDFSDQACCTPNCESEALAVAAAMEKGTTHPIGRAVLDHSVGKDLPLVAV766 
ESFECLPGRGVVATLSGVKAGNNEDELSKASIGSVEYISSLYRSSGESEQIKEAVKASAFGPEFVQAALTVDKKV767 
TLFHFEDEPRSGVCEVISTLRDKAKLRIMMLTGDHESSALRVAKAVCIDEVHCCLKPEDKLNKVKAVSREGGGGL768 
IMVGDGINDAPALAAATVGIVLAQRASATAVAVADVLLLQDNICGVPFCIAKARQTTSLVKQSVALALSCIVFAA769 
LPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNSPTWSWVDDIRQLINSLRKYISSKLQSTSSNYVADAVPL 770 
>OgHMA2 771 
MAARGGRCQKSYFDVLGICCPSEVPLVEKLLQPLEGVQKVTVIVPSRTVIVVHDVDAISQSQIVKALNQARLEAS772 
VRAYGNGSEKITNKWPSPYVLLCGLLLVVSLFEHFWHPLKWFALVAAAAGLPPIVLRSIAAIRRLTLDVNILMLI773 
AVAGAIALKDYSEAGFIVFLFTTAEWLETRASHKATAGMSALMSMAPQKAILAETGEVVAARDVKVNTVIAVKAG774 
EVIPIDGVVVDGRSEVDESTLTGESFPVSKQPDSQVWAGTLNIDGYIAVRTTAMADNSAVAKMARLVEEAQNSRS775 
STQRLIDTCAKYYTPAVVVMAGSVAAIPAIAKAHNLKHWFQLALVLLVSACPCALVLSTPIATFCALLRAARTGL776 
LIKGGDVLESLASIKVAAFDKTGTITRGEFSVEEFQPVGEHVSLQQLLYWVSSIESRSSHPMASVLVDYAQSKSV777 
EPKSENASEFQIYPGEGIYGEIDGAGIYIGNKRILSRASCETVPDMKDMKGVTIGYVACNNELIGVFTLSDACRT778 
GSAEAIKELRSLGIKSVMLTGDSTAAATYAQNQLGNILAEVHAELLPEDKVRIVGELKEKDGPTLMVGDGMNDAP779 
ALAKADVGVSMGVSGSAVAMETSHITLMSNDIRRIPKAVRLARRTHRTIIVNIIFSVITKLAIVGLAFAGHPLIW780 
AAVLADVGTCLLVIMYSMLLLREKDGRKAKKCAASHHGSPKKCCSSHHGSHAKKNHGISNHCSDGPCKSMVSCKE781 
SSAAKNACHDHHHEHNHHEEPAHKHSSNQHGCHDHSHGHSNCKEPSNQLITNKHACHDGHNHCADTSNLHDTKKH782 
DCHGHEHSTCKEELNALPPTNDHACHGHEHSHCEEPVALHSTGEHACHEHEHEHIHCDEPIVSHCDDKHACHDHE783 
QVHEHHCCDEQQTPHTADLHPCHDHDHDHDNLEVEEVKDCHAEPPHHHNHCCHEPHDQVKNDTHPVQEHSISIEE784 
SSDHHEHHHNEEHKAEDCGHHPKPKDCAAPPTDCISRNCCSNISKGKDICSSLHKDHHTSQASRCCRSYVKCSRP785 
SRSCCSHSIVKLPEIVVE 786 
>OgHMA3 787 
MAGKDEAEGLEARLLLLPPEAAAEEPTRCGGGDGGSGGRKRKKTYLDVLGVCCSAEVALVERLLAPLDGVRVVSV788 
VVASRTVVVEHDPAAAPESAIVKALNKAGLEASVRAYGSSGVVSRWPSPYIVASGVLLTASFFEWLFPPLQCLAV789 
AAVVAGAPPMVRRGFAAASRLSLDINVLMLIAVAGALCLGDYTEAGAIVFLFTTAEWLETLACTKASAGMSSLMG790 
MLPVKAVIATTGEVVSVRDVRVGDVVAVRAGEIVPVDGVVVDGQSEVDERSLTGESFPVPKQPHSEVWAGTMNLD791 
GYIAVRTTALAENSTVAKMERLVEAAQNSRSKTQRLIDSCAKYYTPAVVVVAAGVALIPALLGADGLEQWWKLAL792 
VMLVSACPCALVLSTPVASFCAMLRAARMGIFIKGGDVLESLGEIRAVAFDKTGTITRGEFSIDSFHLVGDHKVE793 
MDHLLYWIASIESKSSHPMAAALVEYAQSKSIQPNPENVGDFRTYPGEGIYGEIHGKHIYIGNRRTLARASSPQS794 
TQEMGEMIKGVSIGYVICDGELAGVFSLSDDCRTGAAEAIRELGSLGIKSVMLTGDSSAAATHAQGQLGGVMEEL795 
HSELLPEDKVRLVGGLKARFGPTMMVGDGMNDAAALAAADVGVSMGISGSAAAMETSHATLMSSDVLRVPEAVRL796 
GRRARRTIAVNVAGSVAVKAAVLALAAAWRPVLWAAVLADVGTCLLVVLNSMTLLREEWKGGAKEDGACRATARS797 
LAMRSQLAADSQAPNAADAGAAGREQTNGCRCCPKPSMSPEHSVVIDIRADGERQEERPAEAAVVAKCCGGGGGE798 
GIRCGASKKPTATVVVAKCCGGGGGGEGTRCGASKNPATAAVVAKCCGGGGGEGIGCGASKKPTATAVVAKCCGG799 
GGEGTRCAASKKPATAAVVAKCCGGDGGEGTGCGASKRSPPAEGSCSGGEGGTNGVGRCCTSVKRPTCCDMGAAE800 
VSDSSPETAKDCRNGRCCAKTMNSGEVKG 801 
>OsHMA1 802 
MQLLTAASASASSAAASPPSAHLLRLSRPPPFPHLRRRCAPHLPSKPLNLAARSPLLLARRSLPFAPRAHGDHHH803 
GHHHHHHGHGHSHHHGPEVHGSGGGAAVMRVAKAIGWADVADALREHLQLCCISLGLLLIAAACPHIPVLNSVRR804 
LQDALIAVAFPLVGVSAALDALVNIADGKINIHVLMALAAFASIFMGNSLEGGLLLAMFNLAHIAEEHFTSKSMI805 
DVRELKENHPEFALLLETCGDQSAQFANLCYTKVPVHDLEVGSHILVRAGEAVPVDGEVYQGSSTVTIEHLTGET806 
KPLERTVGDAIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEHYSRVVVVLSLVVA807 
LLGPLLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSACQSIAFD808 
KTGTLTTGKLMCKAIEPIHGHSDVTNDFSDQACCTPNCESEALAVAAAMEKGTTHPIGRAVLDHSVGKDLPLVAV809 
ESFECLPGRGVVATLSGVKAGNNEDELSKASIGSVEYISSLYRSSGESEQIKEAVKASAFGPEFVQAALTVDKKV810 
TLFHFEDEPRSGVCEVISTLRDKAKLRIMMLTGDHESSALRVAKAVCIDEVHCCLKPEDKLNKVKAVSREGGGGL811 
IMVGDGINDAPALAAATVGIVLAQRASATAVAVADVLLLQDNICGVPFCIAKARQTTSLVKQSVALALSCIVFAA812 
LPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNSPTWSWVDDIRQLINSLRKYISSKLQSTSSNYVVDAVPL 813 
>OsHMA2 814 
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MAAEGGRCQKSYFDVLGICCPSEVPLVEKLLQPLEGVQKVTVIVPSRTVIVVHDVDAISQSQIVKALNQARLEAS815 
VRAYGNGSEKITNKWPSPYVLLCGLLLVVSLFEHFWHPLKWFALVAAAAGLPPIVLRSIAAIRRLTLDVNILMLI816 
AVAGAIALKDYSEAGFIVFLFTTAEWLETRASHKATAGMSALMSMAPQKAILAETGEVVAARDVKVNTVIAVKAG817 
EVIPIDGVVVDGRSEVDESTLTGESFPVSKQPDSQVWAGTLNIDGYIAVRTTAMADNSAVAKMARLVEEAQNSRS818 
STQRLIDTCAKYYTPAVVVMAGSVAAIPAIAKAHNLKHWFQLALVLLVSACPCALVLSTPIATFCALLRAARTGL819 
LIKGGDVLESLASIKVAAFDKTGTITRGEFSVEEFQPVGERVSLQQLLYWVSSVESRSSHPMASVLVDYAQSKSV820 
EPKSENVSEFQIYPGEGIYGEIDGAGIYIGNKRILSRASCETVPDMKDMKGVTIGYVACNNELIGVFTLSDACRT821 
GSAEAIKELRSLGIKSVMLTGDSSAAATYAQNQLGNILAEVHAELLPEDKVRIVGELKEKDGPTLMVGDGMNDAP822 
ALAKADVGVSMGVSGSAVAMETSHVALMSNDIRRIPKAVRLARRTHRTIIVNIIFSVITKLAIVGLAFAGHPLIW823 
AAVLADVGTCLLVIMYSMLLLREKDSRKAKKCAASHHGSPKKCCSSSHHGSHAKKNHGVSHHCSDGPCKSMVSCK824 
ESSVAKNACHDHHHEHNHHEEPAHKHSSNQHGCHDHSHGHSNCKEPSNQLITNKHACHDGHNHCADTSNLHDTKK825 
HDCHGHEHSTCKEELNALPPTNDHACHGHEHSHCEEPVALHSTGEHACHEHEHEHIHCDEPIGSHCADKHACHDH826 
EQVHEHHCCDEQQTPHTADLHPCHDHDHDNLEVEEVKDCHAEPPHHHNHCCHEPHDQVKNDTHPVQEHSISIEES827 
SDHHEHHHNEEHKAEDCGHHPKPKDCAPPPTDCISRNCCSNTSKGKDICSSLHRDHHTSQASRCCRSYVKCSRPS828 
RSCCSHSIVKLPEIVVE 829 
>OsHMA3 830 
MAGKDEAEGLEARLLLLPPEAAAEEPTRCGGGDGGGGGRKRKKTYLDVLGVCCSAEVALVERLLAPLDGVRVVSV831 
VVASRTVVVEHDPAAAPESAIVKALNKAGLEASVRAYGSSGVVSRWPSPYIVASGVLLTASFFEWLFPPLQCLAV832 
AAVVAGAPPMVRRGFAAASRLSLDINVLMLIAVAGALCLGDYTEAGAIVFLFTTAEWLETLACTKASAGMSSLMG833 
MLPVKAVIATTGEVVSVRDVRVGDVVAVRAGEIVPVDGVVVDGQSEVDERSLTGESFPVPKQPHSEVWAGTMNFD834 
GYIAVRTTALAENSTVAKMERLVEAAQNSRSKTQRLIDSCAKYYTPAVVVVAAGVALIPALLGADGLEQWWKLAL835 
VMLVSACPCALVLSTPVASFCAMLRAARMGIFIKGGDVLESLGEIRAVAFDKTGTITRGEFSIDSFHLVGDHKVE836 
MDHLLYWIASIESKSSHPMAAALVEYAQSKSIQPNPENVGDFRIYPGEGIYGEIHGKHIYIGNRRTLARASSPQS837 
TQEMGEMIKGVSIGYVICDGELAGVFSLSDDCRTGAAEAIRELGSLGIKSVMLTGDSSAAATHAQGQLGGVMEEL838 
HSELLPEDKVRLVSGLKARFGPTMMVGDGMNDAAALAAADVGVSMGISGSAAAMETSHATLMSSDVLRVPEAVRL839 
GRCARRTIAVNVAGSVAVKAAVLALAAAWRPVLWAAVLADVGTCLLVVLNSMTLLREEWKGGAKEDGACRATARS840 
LVMRSQLAADSQAPNAADAGAAGREQTNGCRCCPKPGMSPEHSVVIDIRADGERQEERPAEAAVVAKCCGGGGGE841 
GIRCGASKKPTATVVVAKCCGGGGGGEGTRCGASKNPATAAVVAKCCSGGGGEGIGCGASKKPTATAVVAKCCGG842 
GGEGTRCAASKKPATAAVVAKCCGGDGGEGTGCGASKRSPPAEGSCSGGEGGTNGVGRCCTSVKRPTCCDMGAAE843 
VSDSSPETAKDCRNGRCCAKTMNSGEVKG 844 
>PdHMA-A 845 
VRALNQARLEATIRAYGTDSIIKKWPSPYVLACGALLLVSLFKKFFHPLQWFALAAAAVGAPPIIFRSIAALRRF846 
TLDINILMLIAVCGAVALGDYSEAGFIVFLFTVAQWLESRASYKAAAGMSSLMKMAPQKAVLAETGQVVDARDVK847 
IGTILAVKAGEVIPIDGVVVDGRSEADERSLTGESFPVAKQAQSSVWAGTLNMDGYISVRTTALAEHSAVAKMAR848 
LVEEAQNSRSKTQRLIDSCARYYTPAVVMAAAGFAVIPLIIRVHNPKHWIELALVLLVSACPCALVLSTPVAAFC849 
ALLKAARTGLLVKGGDVLEALARIKVVAFDKTGTITRGEFAVVEFRSINNEVNLHALLYWVSSIESKSSHPMASA850 
LVDYARSNSIEPKPDCVREFHIYPGEGIYGEIDGKNIYIGNKRIAARASCETVPELDDIKEGVTLGYIFSGTVAI851 
GVFTLSDTCRTGATEAIKELKLLGIKTAMLTGDSAAAAMHAQNQIGHAIEELHAELLPEDKVCIINDLKTREGST852 
AMVGDGMNDAPALAMADVGISIGISGSAVAMEISHIALMSNDIRKIPKAIRLARKTHFKIIGNILFSAVTKIAIL853 
ALAFAGHPLLWAAVLADV 854 
>PdHMA-B 855 
AVVIAAAGFAVIPSIMRVHNPKHWFQLALVLLVSACPCALVLSTPVATFCALLKAARVGLLIKGGDVLEALARIE856 
VVAFDKTGTITRGEFAVVEFCSIDSEIALHELLYWVASIESKSSHPMASALVDCARLNSIEPKPDCVKEFHIYPG857 
EGICGEIDGKTIYIGNKRIAARASCETVPELVDMKEGVTVGHVFSGTVPVGVFTLSDTCRTGSAEAIKELKLLGI858 
KTAMLTGDSTAAAMHAQNQLGHAIEDLHAELLPEDKVRIINDLKTREGSIAMIGDGMNDAPALAMADVGISMGIS859 
GSAVAMETSHITLMSNDIRKIPKAIRLARKTHFKIIGNIFFSIITKIAILALAFAGHPLLWAAVLADVGTCLLVI860 
LNSMMLLRTRTQKEKKCCGSSHKSPVQRTACANHCGKGACRSASPCGQLKSSSCLDEHSCHGHNDAEELRMHSNC861 
EKEDCHKESPSPSCCQESVRHTMNASQEHLISITPALEHQDDHLQKKHCRRHVACKHKPNIREDHRSHVTSGDRP862 
LASNSSRASANICSNTNKNDTGECCKSDWEECKRKDGCSSPQEITREIGGCCRSYMKECGKKDSCCGGGMIPEII863 
TE 864 
>PdHMA-C 865 
MTDDIEAKVPSAMQKTTFTVLGICCGSEAALVQKILNPLEGIENISVNVLAKTTTVIHDPSKISASQIVNALNKA866 
KLKAGIRELGQVKTRKQSRPNANVIASGVLLLVAMFSYIYQPLVWVSLASIAIGILDMLRRCIAALGRCVLDINV867 
LMVIAVFGAVGLGNYLEGASVVFLFTLAQWLEAKSSDKAQASLESLMNLAPRTAVIAETGETVDVKDITINTLVS868 
VKAGERVPVDGLVVTGGSTIDESSLTGEFMPVDKEVGSKVWAGSVVLTGFINVATKALEEDSAVARMVKLVEDAQ869 
SRRSNIEEFIEKFAKYYTPGVVLIAAGIAVVPWALSFQDIRHWIYLSLVLLVVACPCALVISTPVAKVCGLSAAA870 
KMGLIIKGGNHLEALAKIKALAFDKTGTLTEGSFKVVDMQLVEQKIDINQLLYWISSLENLSGHPIAKALVEYAR871 
FRGIQPSREVKDFKMISGEGISAYVDDCLIQIGNAQLAFRNGWLSESKFYIDEAGITVGYVGMDNHFIGYFRLGD872 
QVRGEAAQAVHELQKQRIQVTILTGDSKAAAELIQKQIGENIKVEASLAPEDKMKKIAELKEKWGLTAMVGDGIN873 
DAPALAASDIGIAMGVAGSAVATETADVALMSNDLRKIPEAVKLARATLRKNYQNVALSLAVKLLFLGLAFGGMP874 
SLWAAVVADMGTCLAVIFNSMLLLRKHKKEGSIAFDKSSEQLHVRVEPGLDSECSRNLQENLEGLHEPLLPPKER875 
EEKEERPRSCCKGCRGGANGEEVDFR 876 
>PgHMA1 877 
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ATDVVSTLKNQAALHLMMLTGDHASSASRVAKAVGIDEVYSGLKPEDKLHQVKALSRNGAGGLIMVGDGINDAPA878 
LAAATVGIVLAQRASATAVAVADVLLLEDDIKSVPFIIAKARQTTSLVKQSVLLALSCIFFAALPSVMGFLPLWL879 
TVLLHEGGTLLVCVNSARALNDPTWSWTHDLRRVVDDLVASISNILKQFSSSNNVQAAPS 880 
>PgHMA-A 881 
AEVTEFQALHGEGICGVIEGHEIHIGNARLASRLGWIQDSSNTWNSQGPTVGYVGVDGKFALVFSVADQIRPEAA882 
EAVRDLKKLGIQLAMLTGDSSTAAAIIEKEIGEIAVHSQLLPEDKVRIIGELKQVGLTAMVGDGINDAPALAAAD883 
IGIAMGVAGSAVAMETSDIALMSNDIRKISAAVKLGRRSLNKIYMNVAISFLTKAAIFSLAFTGHASLWIAVVAD884 
VGTCLVVIFNSMLLLKREKRLNRHNHHGHHHHNHDHNHHDHEHHHHHQISISGHQHNHGCNHNCHNNSTNLVSSS885 
SREVNSSTPEIVVDVGNIHLDSHH 886 
>PgHMA-B 887 
MIGDGINDAPALAAADIGIAMGVAGSAVAMETSDIALMSNDIRKIAGAVKIGRRTLRKIYINVAISIVTKIVIFA888 
LTAVGLVYLWIAVLTDVGTGMLVTFNSMLLLKGAKRYRHGVCNHQDCDDRGHWHKDNDGDDHHHHVHGGSNRHHH889 
VHGGSNKHQADRNIEASADSTHTVQEADTCDVVECSACNFPTSIHHGCAKPRTNRCCQNSYPPQVDLCASGNCRG890 
GKRQLGSSQLSDSRFGQRCIPPITAVNLIKSEALKPVIQDSSNAAIPPITVAILTST 891 
>PpHMA1 892 
MESLLHFPIPIRASNHHHSLLLSHHPTTTRLNSPSSPKPIIRAPLFRFKPLPPLRNSTTLRCTAYACDHDHHHHD893 
HHHHHHHHHHHGSDELTGPQKQFVRFAKAVRWTDLADFLREHLQLCFCSTTLFLAAAACPYLMPKLAVKPMQNAF894 
ILIAFPLVGVSAALDALTDISGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEYFTSRSMIDVKEL895 
KENYPDFALVLDINDEELPNTSNLAYKQVPVHDIQVGSFILVGAGESVPVDCEVFQGNATITIEHLTGEIKPLET896 
TVGDRVPGGARNLDGRIIVKATKTWKESTLSRIVQLTEEAQLNKPKLQRWLDQFGEQYSKVVVVLSAAIALLGPF897 
LFKWPFIGTSACRGSVYRALGLMVAASPCALAVAPLAYATAISSCAKKGILLKGGHVLDALASCHTIAFDKTGTL898 
TTGGLAFKAIEPIYGHRMTNNISDFSSCCAPSCEKEALAVAAAMEKGTTHPIGRAVVDHSEGKDLPSVSVESFEY899 
FPGRGLIATLNGIEGTGGDKLLKASLGSVDFITSLCRSEDASKKIKEAVNASSYGTEFVRAALSVNEKVTLIHLE900 
DRPRPGVSDVIEELRDEAKLRVMMLTGDHESSAWRVANAVGINEVYSSLKPEDKLSHVKDVSRDMGGGLIMVGEG901 
INDAPALAAATVGIVLAQRASATATAVADVLLLRDNISVVPFCIAKSRQTTSLVKQSVGLALSCIVLASLPSVLG902 
FLPLWLTVLLHEGGTLVVCLNSIRALNHPTWSWRQDLWHLVCELKSRLVLPKKLNTSSNTAQPAVEQLRHSHPL 903 
>PpHMA-A 904 
MAAQDKDKAAAKKFQKSYFDVLGLCCSSEVPLVENILKPLEGVKEVSVIVPSRTVIVVHDSLLISQIQIVKALNQ905 
ARLEANVRLYGAEDNYKKKWPSPYAIASGVLLLLSFLKYAYRPLGWLALGAVVVGIFPIAMKGVAAIRHLRLDIN906 
ILVIVAVIGTIALNDYMEAGTIVFLFTVAEWLESRAGHRAKAVMSSLMSMAPQKAVLAETGEVVDVDEVKLNTTV907 
AVKAGEVIPIDGIVVEGKGEVDEKTLTGESYPVAKEKDSTVWAGTINLNGYLSVKTTALAEDCAVAKMAKLVEEA908 
QNSKTRTQRFIDKCAKFYTPAVLVISVSIAVIPAALHVHNWSKWFHLALVVLVSACPCALILSTPVVTFCTLTKA909 
ATSGLLIKGGDYIEVLAKVKIMAFDKTGTITSGEFVVIDFQSLRDDISLNTLLYWVASIERKSSHPMADALVDYG910 
RSHSVEPKPENVEEFQNFPGEGIHGKIDGQYIYIGNRKIALRANCVTVPTIEGRKGGKTIGYIYSGGTPAGIFTI911 
SDTCRSGAAEACRELKKLGIKTAMLTGDSHAAALHANEQLKQALEVVHAELLPEDKARIITEFKTEGSTAMVGDG912 
INDAPALATADIGISMGISGSALAQETGNIILLSNDIRKLAKAVKHARRANRKVIQNVVLSITTKVAILALGFAG913 
HPLVWAAVLADVGTCMLVILNSMLLLKGTEKHGGKCGKNSSAPHAHKHGSHGHSHSHKNQHCCSESKAVKACKPQ914 
KCSSQKCGSECQPSPLNSSLPGNHKHDDDLHKARHCDGASCMKLNRDLESQNKHNHGCSRPHNLSSCAEDGCTDL915 
VGSHGNCAEGDKIHEEKHCNHSTLLEENQKPISNSHCHSTHCGKEHSRNEGDGLHEVNHRNRSDFPLEVSQKSAS916 
TAHCHSSHCGKEHGTKQGHGLHEAKHCNHSAFPLEESKNLASFGHCHPTHCGKDHIGNEASGKSAGTSCDHQHHH917 
HNLDEKTPPHTAIDIVPGNDHTESSPTHSCISSGTREEEACCSKSVAIHACVLEKREVGGCCKSYMKECCGGHGH918 
IGPSFKGCLSEITTEQM 919 
>PtHMA1-1 920 
METTTLRHAIGVTDFPSPSLSLSAAANNNYYYHSSKLLVRKRVIYHQSSLSSKFPFNSLSHPPRSTNFNHRFILR921 
ATGHDHHHDHHDHDHDHCCHHHHHEGGHDSQLTGPQRALLKFAKTLGWMDLANLLREHLQLCCCSAALFITAAAC922 
PYIIPKPAVKPLQNALMLVAFPLVGVSASLDALTDIVGGKVNIHVLMALAGFASIFMGNALEGGLLLAMFNLAHI923 
AEEFFTSRSVIDVKELKENYPDSTLVLDVNDDKPPDVSDLSYKSVPVHDIEVGSYILVGTGEAVPVDCEVFQGNA924 
TITIEHLTGEVKPLEAKVGDRIPGGARNVDGRMIVKATKTWKESTLSRIVQLTEEAQSSKPKLQRWLDEFGEQYS925 
KVVVGLSIAIALLGPFLFKWPFMSTSVCRGSVYRALGLMVAASPCALAVAPLAYATAISSCARKGILLKGGQVLD926 
ALASCHTIAFDKTGTLTTGGLMFKAIEPIYGHLIRNNRTNFTSCCIPSCEKEALAVAAAMEKGTTHPIGRAVVDH927 
SIGKDLPSVSVDSFEYFPGKGLVATLNNIEGTGGGKLLKASLGSVEFIASLCKSEDESRKIKEAVNASSYGRDFV928 
HAALSVEEKVTLIHLEDRPRPGVSDVISELQDQARFRVMMLTGDHESSAWRVAKAVGISEVYCSLKPEDKLNQVK929 
GISRDMGGGLVMVGEGINDAPALAAATVGIVLAQRASATAIAVADVLLLRDTISGVPFCIAKSRQTTSLVKQNVA930 
LALTSIFLASLPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNDPKWSWRYDLQQVVEKLKSRVMLKVTGDTSSS931 
TVEAAPL 932 
>PtHMA1-2 933 
MEATTLRHSLPFSFTYHSHLTSKLLPQKPFLSSNFPSFFLPGPPISITDATNHHHSCHQNHHHGGHNSQLTGPQR934 
ALLKFAKTIGWMDLANLFRENLQLCFCSALSLFITAAACSCMIPKPAVKPLKNAFMLVAFSLVGVSASLDALTDI935 
TDGKVNIHVLIMALACFASVFMGNTLEGGLLFAMFNLAHIAEEFFTNRSVIDDVKELKENYPDSAFVLDVNDDKL936 
PDVSHLSYKSVPVHDIEVDSYLV 937 
>PtHMA-A 938 
MAAELEKSNKAATKKLQKSYFDVLGLCCSSEVPLIENILKSLDGVKDFSVIVPTRTVIVFHDDLLISQLQIVKAL939 
NQARLEANVRAYGETKHQKKWPSPYAMACGVLLLLSLLKYVYHPLRWFAIGAVAVGILPICLKAVASLRNFRLDT940 
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NVLMLIAVIGTIAMDDYIEAGTIVFLFTIAEWLESRASHKASAVMSSLMSIAPQKAVIAETGEEVDADEVKLNTV941 
LAVKAGEVIPIDGVVVDGNCEVDEKTLTGESFPVPKQVDSTVWAGTINLNGYMSVRTTALAEDCVVAKMAKLVEE942 
AQNSKSKTQRFIDKFAQYYTPAVIIISASVAVIPLALRLHDRNRWFRLALVVLVSACPCALILSTPVATFCALTK943 
AASAGLLIKGGDYLETLGKIKVMAFDKTGTITRGEFVVTDFQPLCNDISVDTLLYWVSSIESKSSHPMAAALIDY944 
GKMHSIEPQPEKVEEFQNFPGEGIQGKIEGKDIYIGNRKIAHRASGTVPTLEGDKKTGKSVGYVYCGATLAGIFS945 
LSDSCRTGVAEAIKELKSLGIKTAMLTGDSEAAAMYAHEQLEHALEVVHAELLPEDKATIIKELKKEGPTAMIGD946 
GLNDAPALATADIGISMGISGSALATETGHVILMSNDLRKVPKAIRLGRKSHRKVIENVIMSMTTKSAILALAFA947 
GHPLVWAAVLADVGTCLLVILNSMLLLRGTHAGKCSKSSGASHSHKHGTKNSSHNHSSHNHRNCCSSQNVKKVEC948 
GAQKCCSSPKVEQVQSGALNSTCASRCCSSPKVEKGPSGSQNSSCTSGVCSSPKVEKVHSGAQNSSCASGCCSSQ949 
KVEKVQLAAQNSNCASGCCSSQKAEVKLVAQNPSCDSGCCSRPKVEKVQSEDQNSNCASRCCSSQKAVKEHCVAQ950 
SSSLASGCQSSQHSISSCRNQECADSAKSHDARVATNASGVHEAKHHDHSCFNTVNPNTEANHPRSHDCSSPPKL951 
KHLCHNSVETQGKCSDGDGLHKEKHCHRSHGEPAATHHGIHHHSSHSSHDLEGSQKTTDNTTNCCSKSSCKNTID952 
IPKNEESLGEIVESSCSPQHQHQELHQELKKCCTGCAPPHTVIEIEPTTMHACMSMEKREIGGCCQSYMKECCSK953 
HGHFATGFGGGLSEITIEQV 954 
>PtHMA-B 955 
VMSSLMSIAPQKAVMAETKEEVDADEVKLNTVLAVKALVVMEYLSLSGNVSVRTTALVEDCVVAKMAKLVEEAPN956 
SKSKTQRFI 957 
VPTIEGDKKTGKTVGYVYYGATLAWIFSLSDSCRTGVAEAIKELKSLGIRAAMLTGDSEAAAMYVQEQLDHALEV958 
VHAELLPEGKATIIKELKKEGPTAMTGDGLNDAPALAIADIGISMGISGSALAIDTGHLILMPNDFRKVPKTAIR959 
LARKAHRKVTENVIMSMSTKSAILALAFAGHPLVRAAVLADVSTCLLVIFNSMLLLRGTQHLAGKCNKTSGALRS960 
HKHGNKNSSHNNHSDCCSIKKVEKVQCGSQKCCSSQRVEKVVPLVVALT 961 
>RcHMA1 962 
METTALRHAIGVKGFPSVSYSSKQLAITRRRRSLDSLSLIFRPISLNFHNRTVRCTAHSKNHHDHHHHHNHNHHH963 
HHHHHHHHHNHSHGDVEELSGPQRALINFAKAVKWIDLANLLRENLQLCCCSAALFVAAAACPYLIPNPVVKPIQ964 
NAFIIVAFPLVGVSASLDALTDVTGGKVNIHVLMALAAFSSVFMGNALEGGLLLAMFNLAHIAEEFFTSRSMVDV965 
KELKESHPDSALVLDVNDEKLPDLSDLSYESIPVHDVKVGSFILVGTGEAVPVDCEVFQGRATITIEHLTGEIKP966 
VEIKVGDRIPGGARNLDGRIIVKATKMWKESTLNRIVQLTEEAQLNKPKLQRWLDEFGEHYSKVVVGLSIAVALL967 
GPFLFNWPFIGTSACRGSVYRALGLMVAASPCALAVAPLAYAIAISSCARKGILLKGGQVLDALSSCHTIAFDKT968 
GTLTTGGLMFKAIEPLFGHELVNKNTNFTSCCIPSCEKEALAVAAAMEKGTTHPIGRAVVDHSIGKDLPFVSVES969 
FECFPGRGLTATLNNIESATGRVKLLKASLGSIEFITSLCKSEDESRKIKDAVKASSYGSDFVHAALSVNDKVTL970 
IHLEDRPRAGVSDVIAELEDRARLRVMMLTGDHESSAWRVAKSVGISEVHYSLKPEDKLNHVKGITRDMGGGLIM971 
VGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRDDISGIPFCIAKSRQTTSLVKQNVALALTCIVLASLP972 
SVLGFLPLWLTVLLHEGGTLLVCLNSIRALNDPKWSWREDLSHVVKEFNCRLIPRWTDNTSSGSIQAAPL 973 
>RcHMA-A 974 
MAAQDKNKAAKKHQKSYFDVLGLCCSSEVPLIENILKSLDGVKEYSVIVPTRTVIVVHDNLLISQLQIVKALNQA975 
RLEANVRVKGDTSHQKKWPSPFAVASGVLLLLSLLKFVYHPLHWLALGAVAIGIFPILMKAVASLRNFRLDTNIL976 
VLIAVVGTIVLKEYVEAGFIVFLFTIAEWLESRAGHKANAVMSSLMSITPQKAIIAATGEEVDADEVKLNTVLAV977 
KAGEVIPIDGIVVDGNCEVDEKTLTGESFPVPKQKDSTVWAGTINLNGYINVQTTALAEDCVVAKMAKLVEXXXX978 
XXXXXXYYTPAVIIISVSLVVVPLALRVHNRNRWFRLALVVLVSACPCALILSTPVATFCALTKAATSGVLIKGG979 
DSLETLAKIKVMAFDKTGTITKGEFVVVDFGSLCEDISLDTLVYWVSSIESKSSHPMAAALVDYAKSLSIEPNPE980 
NVVEFQNFPGEGIHGKIDGKEIYIGNKKIGLRAGYGTVPTLETEMKGGKTVGYVYSGGTPIGIFSLSDACRTGVA981 
EAVTKLKSMGVKTAMLTGDSQAAAMHAQEQLGHALEVVKAELLPEDKARIIEEFKKEGTTAMIGDGVNDAPALAT982 
ADIGISMGISGSALATETGDVILMSNDIRKIPDVISLARKAHRKVIENVILSMSTKSAILALAFAGHPLVWAAVL983 
ADVGTCLLVIFNSMLLLRGTHKHGGKCCKSSSATANTSKRDNNSSEHHHHCCSDRKVETSCNSHESRSCASRCQA984 
SDSSVKPSCGEVHKCAHSADSHDGRKHCQHDTSSHVVDLEANNPHKHSCDKVSTNCISNHSDHSIHTEEATQKMT985 
KADDHCHSNHCEKNHVNIHIEDDSSEDIVESGVNHRPHHQELHHGIKKCCGGHKSNPGCSSVNDIHQDLSNTGAT986 
IMHCMSLEKRETGGCCKSYMKECCGKHGQFGTGGFGGGLPEIITE 987 
>SbHMA1 988 
MQFLSASASVSVSSPVPPSAHLLRLSRPPPFPHLRRRCSPPKPLALTPRPPLLLASRPSLLFTPRAHGGHGHGHG989 
HHHHHGHDHHHHHHGHGHGHHEVDVHGGGGGAAVMRVARAIGWASVADALREHLQACCISLGLLLIAAACPHVAL990 
LNSVGRLQAALIAVAFPLVGVSAALDALVNIADGRINIHVLMALAAFASIFMGNALEGGLLLAMFNLAHIAEEYF991 
TSKSMFDVRELKENHPEFALLLETSGEESVQFSNLSYTKVPVHDLEVGSHILVRAGEAVPVDGEVYQGSSTVTIE992 
HLTGETKPLERTVGDAIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEYYSRVVVA993 
LSLGVALLGPLLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSSC994 
QSIAFDKTGTLTTGKLMCKAIEPIHGHLGVKNGHSNPSCCTPNCESEALAVAAAMEKGTTHPIGRAVVDHSVGKD995 
LPVVAVESFECLPGRGVVATLTGVKVRENENELSEASIGSVDYISSLYRSNGESEQIRAAAKSSAYGPEFVQAAL996 
SVDKKVTLFHFEDEPRSGVCEVISTLREKAKLHIMMLTGDHESSAHRVAKAVCIEEVHFSLKPEDKLNKVKAVSR997 
EGGGGLIMVGDGINDAPALAAATVGMVLAQRASATAVAVADVLLLQDNICGVPFCIAKARQTTSLVKQSVALALT998 
CIVFAALPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNAPTWSLVDDIRQLVDSLRNYFSSKFNSSSSNYVANT999 
VTL 1000 
>SbHMA2 1001 
MGDAAVPAGTLQKSYFDVLGICCPSEVPLVEKLLRPLPGVHTVTVIVPSRTVIVLHDAAATSPAQIVKALNQARL1002 
EASVRAYGSGSEEKVANKWPSPYVLFCGVFLVVSLFEHFWPPLKWFALVAAAAGLPPIVLRSFAAARRLTLDVNI1003 
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LMLIAVSGAIALKDYSEAGFIVFLFTTAEWLETRASHKATAGMSSLMSMTPQKAVLAETGEVVSAQDVKVNTVIA1004 
VKAGEVVPIDGVVVDGRSEVDESTLTGESFPVAKQPDSQVWAGTLNIDGYIAVRTTAMADNSAVAKMARLVEEAQ1005 
NSRSKTQRLIDTCAKYYTPAVVVMAAGVAVIPVAIRAHHLKHWFQLALVLLVSACPCALVLSTPVATFCALLTAA1006 
RTGLLIKGGDVLETLARIKIAAFDKTGTITRGEFCVEEFQAVGERIPMQQLLYWVSSIESRSSHPMASVLVDYAL1007 
SKSVEPKSDNVTEFQIYPGEGIYGEIDGEGVYIGNKRILSRASCETVPDMKDMKGVTIGYVACKGQLIGVFTLSD1008 
SCRTGSAEAIRELRSLGIKSVMLTGDSSAAASYAQNQLGNILDEVHPELLPEDKVRIVDELKAKHGPTLMIGDGM1009 
NDAPALAKADVGVSMGVSGSAVAMETSHITLMSNDIRRIPKAIQLARRTHRTIIVNIIFSVITKLAIVGLALSGH1010 
PLIWAAVLADVGTCMLVIMYSMLLLRSKGGRKAKKCCASSQHGSHAKKHCVSRHCSDGPCKSTGCSKESSAGKHG1011 
CHDHGHAHTHCKEPSSQHPTEKHACHDHGHSHNHCKEPSSHVVTEKHVCHDHGNTHNHCKEAGNQLLLVEGHGCH1012 
DRDHGHSHEHTGKQDCHGHEHSHCKEPKTPRADSEGACHGHGHDHGHEHRHCEGDSHSHATGELGCHEHSTVEHA1013 
CEHQCHAEQQTVHTAETHHCHDHEHGQHKHDHGEIEEPEKDCHDHSHHCCHEPHDKDKTPAEPVEEVTISIAALP1014 
KDEGHHHSEEHKGEHCGKAKDCGVPAPTDCAASKNCCSVKGGDTCSSSQAACAKETSPCCRSYVKCPKTTATVTR1015 
SSCCGHSHTMLKLPEIVVE 1016 
>SbHMA3-1 1017 
MRGGDSPAKAPAEAAALEERLLPPPVTRSGDAGAGGGKRGGSKWEKTYLDVLGVCCSAEVALVERLLKPIDGVRS1018 
VTVVVPSRTVVVEHDPAAVSQSHIGAQQGGLEASVRAYGSTSGGVGVVARWPSPYVVASGGLLLASLLAPLLPPL1019 
RWLALAAACAGAPPMLLRALASGLALALDINALMLVAVAGAAALGDYAEAGAIVFLFTAAEWLETLACTKASAGM1020 
STLLTMVPPRVVLAGTGEVVSVRDVEVGTVVAVRAGEVVPVDGVVVDGQSEVDESSLTGESFPVPKLPPSEVWAG1021 
TMNMDGYIAVRTTALADDSTVARMQRLVEAAQNSRSKTQRLVDSCAKYYTPGVVVLAASVALVPLLLGAKDLKRW1022 
CQLALVLLVSACPCALVLSTPVATFCALLRAARMGVLIKGGDVLESLGEIRVAAFDKTGTITKGQFSIDGFHVVG1023 
DKVEMSQLLYWVSSIESKSSHPMAAALVEYSQSKSIQPKPENVTEFRIFPGEGISGVINGRQIFIGNRRIMARSS1024 
CYTAPEMDDHRGASIGYVIVDGDLVGAFSLSDDCRTGAAEAIMELRSMGIKSVMLTGDSRAAATRAQQQLGGVLE1025 
ELHWELLPADKVSLVGDLKARAGATLMVGDGMNDAPALAASDVGVSMGLSGSAAAMETSHATLMSSDILRVPAAV1026 
ALGRCTRATIAANVVVSVGAKAAVLALAVAWRPLLWAAVLADVGTCLLVVLHSMLLLREPAGTGSWRRRGGPPEA1027 
CRATARSLAMRSQLDGASNGGAAGGSVRREPGCRCCQKPRKPFEQEHAAVVIDIPAPSADAEHPRATAKGDATGC1028 
CGGARVACAAPTTVTSVNCAPRGCCGGKGKGDSRVSARTSCSSNGGGGAARDPPKKAGNGCNARCCSSGK 1029 
>SbHMA3-2 1030 
MPGPAVEAAAKGGGHHHHDGGHHHDGHGCGGGKAAAGSKWEKTYLDVLGICCTAEVALVERLLSPIHGVRAVTVV1031 
VPSRTVIVDHDTAVVSQFHIVKVLNKAGLEASIRAYGSSAGASWRWPSPFIIACGVLLAASLFAPLLPPLQWLAV1032 
VAAVVGSQPMLLRAFAAAGKLTLDINILMLIAVVGSVALGSYTEAGAIVFLFTVAEWLETLACTKASAGMMSLMS1033 
TVPKTVVLAETGQVVGMGDVAVGTVVAVRAGDVVPVDGVVVDGHSEVDESSLTGESFPVPKQPQSEVWAGTINLD1034 
GYISVRTTALAENSTVAKMERLVEDAQNSASRTQRLIDSCAKHYTPAVVVIAATVVVVPALLGSRDLEHWFRLSL1035 
VLLVSACPCALVLSTPVATFCALLRAARMGLLIKGGNVLESLGEVSVAAFDKTGTITRGEFSIKDFLVVGDKVEM1036 
NKLLYWVSSIESKSSHPMAAALVDYAQSKSIQARPDDVTETCIYHGEGIYGEINGKKIYIGNERIMARSSCHQHA1037 
AAHQETDGLMKGVSMGLVICDGDLVGKFSLSDTCRTGAAEAILQLKSMGIKSVMLTGDSAAAAKHAQEQLGGVLE1038 
ELHAGLLPEDKVRLIRELQTRHGATMMVGDGMNDAPALAAADVGISMGLSGSAAAIETSHATLMSGDILRVPKAV1039 
RLGRRTRRTIALNVASSVATKAAVMALAVAWRPVLWVAVLADVGTCLLVVLHSMLLLRDAGRARRRCGGGASKGG1040 
CCGTPHKAPKACSSTAACKSPKSCCSTPTKSPKACCGTMKPVATRPQHAETAGGDHSHKHGKDGHHHCSHNLSKL1041 
PEDAVVIAIPGPGRAVEHRKDAAGHEKADGHGGAGGCCGGHGASPTAAHGASGCCASGHGEEEVCIVISGRSPCC1042 
STARSRSGSPKDAICCHGSGGKDGGGAISALVC 1043 
>SlHMA1 1044 
MEALRLSTSFSGINCSIYKSTRRLKVNRNLLFSSLKPISSVPIRSSAQFRGRIHCSACSCSSHSHQHHHHHHDHS1045 
HDHHNHHHHHHHHGHDEGDGKLTKFQEVFLKFANAIRWTQLANYLRENLELCCCSAVLFIAAAVCPYFLPGPAVL1046 
PLQRIFALIAFPLVGVSASLDALVDITGGKINIHVLMALAAFASVFMGNVLEGGLLLAMFNLAHIAEEYFTSRSK1047 
GDVKELKENHPEFALVLHVDNQTLPSFTDLSYIEVPVSDLEVGSFILVKAGESVPVDCEVSRGRSTITIEHLTGE1048 
VKPLDKKEGDNIPGGARNLDGMLIVKAKKTWKESMLSRIVQLTEEAQLSKPRLQRWLDKFGEQYSKAVVLLSLAV1049 
AFLGPFFFKWPFFSTTACRGSIYRALGLMVAASPCALAVAPLAYATAISACAKRGILLKGGQVLDALASCHSIAF1050 
DKTGTLTTGEFMCKAIEPIHGHAKSVGKGFASCCNPSCEKEALAVAAAMERGTTHPIGRAVVDHSTGKDLPSISV1051 
ESFENLPGRGIIATLSSFEPRLGGGKPWKAFLGSVEYITSLCDSEDESRRVEEAVSTSSHGVDFVRAALSVNNQK1052 
VTLFHFEDKPRPGVLDVIQTLQNQAKLRVIMLTGDHKASAKRVAKTVGIKEVNCSLKPEDKLYHVTSISRDTGGG1053 
LIMVGDGINDAPALAAATVGIVLAERASAAAVAVADVLLLQDNISGVPFCVAKSRQTTSLVKQNVVLALCSIILA1054 
SLTSVMGFLPLWLTVLLHEGGTLLVCLNSVRALNPPTWSWREDISQIIDRLRSLIMFLRHGTLPSTIQAAHL 1055 
>SlHMA-A 1056 
MKESEKINNDINKLSKSYFDVLGICCTSEVVLVEKILKNLDGVREVSVIVTTKTVIVTHDALLISQQQIVKALNQ1057 
ARLEASIRVKGLQNYQKKWPSPFAIGSGILLALSFLKYFYQPLQWLALVAVAVGIPPIIFRGIAAIRNFTLDINI1058 
LVLIAVAGSIVLHDYWEAATIVFLFTIAEWLESRASHKANAVMSSLVNIVPPTAVLAENGEVVNVDQVKLNSVLA1059 
VKAGETIPIDGIVVEGECDVDEKTLTGESFPVSKQKDSTVWAGTTNLNGYISVKTTALAEDCAVARMAKLVEDAQ1060 
NKKSKAERYIDKCAKYYTPVIVVIAAGFAIVPTALRVHNLKEWYRLALVALVSACPCALVLSTPVAMCCALSKAA1061 
TSGLLFKGAEYLETLAKIKIMAFDKTGTITRGEFAVTEFRSLIDGLSLNTLLYWVSSIESKSGHPMAAALVDYAQ1062 
SNSVEPKPDRVEQFQNFTGEGIYGRIDGMEIYVGNRKISSRAGCTTVPEIEGGDSLQGKSVGYIFLGSSPAGLFR1063 
LSDVCRTGVKDAMRELKQMGIKTVMLTGDCYAAANHVQDQLHGALDEFQAELLPEDKATIIKGFQKEAPTAMIGD1064 
GLNDAPALATADIGISMGISGSALAKETGHVILMTNDIGRIPKAACLARRVRRKIIENMIIAIGTKGAIVALAIA1065 
GHPLVWAAVLADAGTCLLVILNSMLLLRGATRRHEKKICKSSTSSHAHHHKDKASCCKSEKTPQQCCSDIESQKE1066 
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CRKKSCSSEVCVQRCQPIPSGSTSCVNDQRSDSTQNNGHQSHSHPQCCSSKMSVTACQSAVSESKSCGSNNCSDS1067 
IRKSSCHSSTNSLISSSDLSAPQCHSATSSSKSCGGTKRSNLSDKSCCRSLEIPQTCSTKKAAHGCYSEVSGPKS1068 
CGNSKCSDSTDNNIHHSHSDRQTCTSKVCAPQSPSATSSSMTCGNTKCSDTTSKISCHSHANSEPCSSKKSGPTC1069 
QNANSGSMIFGDNKSLDSVDIHECHSHAHPPHKEEPHHSVGHGCSDKEHDHSHPEKAFDSCATQECCFSVQDHSI1070 
DISENGSQGTDHCDSIKQSMVIPCSCKHTPQEKVSHCGFHSTTIPTDEELAKLVRRCCDYRPCHNVRSGCRNHAT1071 
ECGPTTRSTINILRDNHHHHHLDCSGRKVCSPIEKRHIGGCCESFRKECCPKNINHFASSFGGGLSEIVLE 1072 
>StHMA1 1073 
MEALRLSTSFAGINCSIYKSTRRLKVNRNLLLSSLKPKSSVPIRSSAQFRGRIHCSACSCSSHSHHHHHHDHSHD1074 
HHNHHHHHHGPDEGDGKLTKFQEVFLKFANAIRWTQLANYLRENLELCCCSAVLFIAAAVCPYFLPKPAVLPLQR1075 
IFALIAFPLVGVSASLDALVDITGGKINIHVLMALAAFASVFMGNVLEGGLLLAMFNLAHIAEEYFTSRSKGDVK1076 
ELKENHPEFALVLHVDNQTLPSFTDLSYIEVPVSDLEVGSFILVKAGESVPVDCEVSRGRSTITIEHLTGEVKPL1077 
DKKEGDNIPGGARNLDGMLIVKAKKTWKESMLSRIVQLTEEAQLSKPRLQRWLDKFGEQYSKAVVLLSLAVAFLG1078 
PFLFKWPFFSTTACRGSIYRALGLMVAASPCALAVAPLAYATAISACAKRGILLKGGQVLDALASCHSIAFDKTG1079 
TLTTGEFMCKAIEPIHGHAKSVGKGFASCCNPSCEKEALAVAAAMERGTTHPIGRAVVDHSAGKDLPSISVESFE1080 
NLPGRGIIATLSSFEPRLGGGKPWKAFLGSVEYITSLCDSEDESRRVEEAVNTSSHGVDFVRAALSVNNQKVTLF1081 
HFEDKPRPGVLDVVQTLQNQAKLRVIMLTGDHEASARRVAKTVGIKEVNCSLKPEDKLYHVTSISRDTGGGLIMV1082 
GDGINDAPALAAATVGIVLAERASAAAIAVADVLLLQDNISGVPFCVAKSRQTTSLVKQNVVLALCSIILASLTS1083 
VMGFLPLWLTVLLHEGGTLLVCLNSVRALNPPTWSWREDISQIIDRMRSLVMFLRHGTLPSTIQAAHL 1084 
>StHMA-A 1085 
MKESEKINSDINKLSKSYFDVLGICCTSEVVLVEKILKNLDGVKEVSVIVTTKTVIVTHDSLLISQQQIVKALNQ1086 
ARLEASIRVKGLQNYQKKWPSPFAIGSGILLALSFLKYFFLPLQWLALVAVVVGIPPIIFRGIAAIRNFTLDINI1087 
LVLIAVAGSIVLHDYWEAATIVFLFTIAEWLESRASHKATAVMSSLVNIVPPTAVLAENGEVVNVDQVKLNSILA1088 
VKAGETIPIDGIVVEGECDVDEKTLTGESFPVSKQKDSTVWAGTTNLNGYISVKTTALAEDCAVARMAKLVEDAQ1089 
NKKSKTERYIDKCAKYYTPAIVVIAAGLAVVPTALRVHNRKEWYRLALVALVSACPCALVLSTPVAMCCALSKAA1090 
TSGLLFKGAEYLETLAKIKIMAFDKTGTITRGEFAVTEFRSLIDGLSLNTLLYWVSSIESKSGHPMAAALVDYAQ1091 
SNSVEPKPDRVEQFQNFTGEGIYGRIDGMEIYVGNRKISSRAGCTTVPELEGDSIEGKSVGYIFLGSSPAGIFTL1092 
SDVCRTGVKDAMRELKQMGIKTVMLTGDCYAAANHVQDQLGGALDEFQAELLPEDKATIIKGFQKEAPTAMIGDG1093 
LNDAPALATADIGISMGISGSALAKETGHVILMTNDIGRIPKAARLARRVRRKIIENMIIAIGTKGAIVALAIAG1094 
HPLVWAAVLADAGTCLLVILNSMLLLRGATRRHEKKCCKSSTSSHAHQHESKASCCKSEKAPQLCCSDIESQKEC1095 
RKQSCSSEVCVQKRQPFPSGSTSSGNNQCSNSIENNGHHSHSHSHPQCCSSKMSVTACQSAVSESKSCGSNNCSD1096 
SIHKSSCHSLTNSSISSSDMSAPRCHSATSNSKLCGSTKSSNLSDKNSCRSHEIPQTCSTKKAAHGCHSEVSGPK1097 
SCGNSKCSDSRDNNIHHSHSDHQTCASKVCAPQSPSATSSSTTCGKTKCSNTTSKNSCHSHANSEPCSSKKSGPA1098 
CQNANSGSMICGDNKSLDSVDIHGCHSHAHPPHKEEPHHSVGHGCSDKEHDHSHPEKSYDSYATQDCCFSVQDHS1099 
IDISENGTAHCDSIKQSMVIPSSCKHTPQDQVSHCGFHSTTTPTDEELAKLVRRCCNYRPCHEVRSGYRKHAAEC1100 
GPTTRSTINILRDNHHHHLDCSGRKVCSPIEKRHIGGCCETFRKECCPKNNHFASSFGGGLSEIVLE 1101 
>TaHMA2 1102 
MGDSAAPAGKLEKSYFDVLGICCPSEVPLVEKLLEPLAGVHKVTVVVPSRTVIVLHDAAAISTAQIVRALNGARL1103 
EASVRAYGGAGQSKVSNKWPSPYVLVCGVLLVVSLFEHFWRPLKWFAVAGAAAGLPPIVLRSVAALRRRTMDVNI1104 
LMLIAVAGAIALKDYSEAGFIVFLFTIAEWLETRACGKATAGMSSLMSMAPQNAVLAETGQVVATQDVKINTVIA1105 
VKAGEVVPIDGVVVDGRSEVDESTLTGKSFPVSKQTDSQVWAGTLNIDGYISVRTTAMADNSAVAKMARLVEEAQ1106 
NSRSSTQRLIDTCAKYYTPAVIFMSAAVAVIPVCVKARNLRHWFELALVLLVSACPCALVLSTPVATFCALLRAA1107 
RTGLLIKGGDVLESLASIKVAAFDKTGTITRGEFSVEEFQTVGERVSKQQLVYWVSSIESRSSHPMASALVGYAQ1108 
SNSVEPKSENVAEFQIYPGEGIYGEIDGEGVYVGNKRILARASCQTVPDIVEHMKGVTIGYVACNKELIGVFSLS1109 
DSCRTGAAEAIKELRSLGIKSVMLTGDSTAAATYAQNQLGNILAEVHSELLPEDKVRIVDELKARDGPTLMIGDG1110 
MNDAPALAKADVGVSMGVSGSAVAMETSHITLMSNDIHRIPKAIKLARRTHRTIVVNIVFSVTTKLAIVALAFAG1111 
HPLIWAAVLADVGTCLLVIMYSMLLLREKGSGKVAKKSCASSHSRKHGHGTSHHCSDGHHHEHVSAGKHSSCHDH1112 
HHEHDHHKEPSNLHSTGKHGCHDHHHEHDHHKEPSNLHSTDKHGCHDHGHGHSHCKETSSQMVTSKHVSHGHAHT1113 
HNICNPHPTANKHDCHDHEHNHHQEPNSSHSADEHDCHDHKHCEEPISLLCATEHACHDQNHEHHYCDEEQTVHV1114 
ADAHSCHGHKHDDSAADPVPELSISIESALPDHHEQEIQCIKEHKEEACGHHLKVKDHVPAPTDCSRGNCHSTVS1115 
SKGCESKGKEVCSSWPVGRTGIVRRCCRTRARSCCSHSMLKLPEIIVE 1116 
>TcHMA1 1117 
METHSISLTKFSPLSRPRCRLSRVNTFKFKPFILSPVIIRHKSLSLTLRSPHLRIRCVANHDHDHHFNHHHHHDH1118 
DHHHHHHHDSAKLSGPQGAVIGFAKAVRWMDLANYLREHLQLCCCATALFLAAAACPYLLPKPAVKPLQNSFLFV1119 
AFPLVGVSAALDAITDIAGGKVNIHVLMALAAFASVFMGNALEGGLLLAMFNLAHIAEEFFTSRSMVDVKELKEN1120 
YPDSVLVLNLDDDNLPNVSNLSYRNVPVHDVEVGSYILVGTGEAVPVDCEVFQGSATITTEHLTGEIKPLEAKVG1121 
DRIPGGARNLDGRMIVKVTKTWKESTLSRIVQLTEEAQLNKPKLQRWLDEFGERYSKVVVVLSVTIAVLGPFLFK1122 
WPFISTAVCRGSIYRALGLMVAASPCALAVAPLAYAIAVSSCARKGILLKGGQVLDALASCHTVAFDKTGTLTTG1123 
GLMFKAIEPIYGHFIGNKKTNFTSCCIPSCEVEALAVAAAMEKGTTHPIGRAVVDHSIGKDLPSVSVESFEYFPG1124 
RGLIATLNSAKSGTREGKMLKASLGSVEFITSLCKSEDESRKIRAAVNASTYGSDFVHAALSVNEKVTLIHLEDR1125 
PRPGVLDVISELKDQAKLRVMMLTGDHKSSAWRVANAVGINEVYCSLKPEDKLNHVKRISRETGGGLSMVGEGIN1126 
DAPALAAATVGIVLAHRASATAIAVADVLLLRDNISCVPFSIAKARQTTSLVKQNVALALTCIILASLPSVLGFL1127 
PLWLTVLLHEGGTLLVCLNSVRALNDPSWSWKQDVLHLISKLKSELTLLRHNTSSSTTQPAPL 1128 
>TcHMA-A 1129 
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MSSLMSIAPQKAVIAETGEEVDADEVKLSTVLAVKAGEVIPIDGIVVDGKCEVDEKTLTGESLPVTKEKDSTVWA1130 
GTINLNGYISVKTTAVAEDCVVAKMAKLVEEAQNNKSRTQRFIDKCAQFYTPAIVIVSAAIAVIPAALRVHNLHN1131 
WFHLALVVLVSACPCALILSTPVASFCALTKAATSGLLVKGGDYLEILSKIKITAFDKTGTLTRGEFVVTDFRSL1132 
CEDISLNTLLYWVSSVESKSSHPMAAALVEYGRSHSIEPNPETVEDYHNFPGEGIYGRIDGRDIYIGSRKISLRA1133 
HGTVPSLEGNMIEGKTIGYVFSGATPAGIFRLSDACRTGAAEAVNELKSMGIKAAMLTGDNQAAAIHVQEQ 1134 
>ThHMA1 1135 
VGSYILVGTGEIVPVDCEVYQGSATITIEHLTGEIKPLEAKAGDRVPGGARNLDGRMIVKATKAWNESTLNRIVQ1136 
LTEEAHSNKPKLQKWLDEFGENYSKVVVLLSLAIAFLGPFLFKWPFLSTTACRGSVYRALGLMVAASPCALAVAP1137 
LAYATAISSCAKKGILLKGTQVLDALASCHTVAFDKTGTLTTGGLTCKAIEPIYGHQGGSNLSVTTCCVPNCEKE1138 
ALAVAAAMEKGTTHPIGRAVVDHSVGKDLPSIFVESFEYFPGRGLTATVNGVESVAEESRLRKASLGSIEFITSL1139 
FKSEDDSKQIKDAVNASLYGNEFVHAALSVDQKVTLIHLEDQPRPGVSGVIAELKSWGRLRVMMLTGDHDSSAWR1140 
VANAVGITEVYCNLKPEDKPNHVKNIARDAGGGLIMVGEGINDAPALAAATVGIVLAQRASATAIAVADILLLRD1141 
NITGVPFCVAKSRQTTSLVKQNVALALTSIFLAALPSVLGFLPLWLTVLLHEGGTLLVCLNSVRGLNDPSWSWKQ1142 
DIAHLINKLSSRESTSSNNSLSSVEPAH 1143 
>VvHMA1 1144 
METLPFRGVPSLSCARRRVNNSFEPFHHRTLFFYNLSLPKSLFPPLNFPLLPRHRALQFVAKAEDSHHHHHHPHN1145 
DHHHDDHHHHHGHGHGHHHHHHGSGSTLSRTQESFLRIAKAIRWADLADFLRENLHLCCCSTGLFLAAAACPYLI1146 
PKPAVKPLQNAFIFVAFPLVGVSASLDALIDITGGKVNIHVLMALAAFASVFMGNPLEGGLLLAMFNLAHIAEEY1147 
FTSRSVVDVKELKENYPDFALVLEVNNNKPPNFSHLAYKKVPVHDVEVGSYILVKDGEFVPVDCEVFQGRSTITI1148 
EHLTGEMKPVERTVGERIPGGAHNLSGMMIVKATKTWKESTLSRIVQLTEEAQLNKPKLQRWLDEFGDHYSKVVV1149 
VLSIAVAFIGPLLFKWPFISTSVCRGSVYRALGLMVAASPCALAVAPLAYAIAISACARKGILLKGGHVLDALAS1150 
CHTIAFDKTGTLTSGKLTFKAIEPIYGHGVRAYRSKFVSCCIPSCEIEALAVAAAMERGTTHPIGRAVVDHCVGK1151 
DLPPVAVENFESLPGRGLSATLTSIESGIGGGELLKASIGSLEYILSLCKSEDELKKIKEAMSTSSYGSDFVHAA1152 
LSVNKKVTLLHFEDEPRPGVLDVILALQDQAKLRVMMLTGDHESSAWRVANAVGIKEVYCSLKPEDKLNHVKSIS1153 
REAGGGLIMVGDGINDAPALAAATVGIVLAQRASGTAIAVADVLLLRDNISAVPFCVSKSRQTTSLVKQNVALAL1154 
SCILLASLPSVLGFLPLWLTVLLHEGGTLLVCLNSVRALNEPTWSWKQDLVPVVDKFKSTIMFLRRHTTTSSSTR1155 
AAPL 1156 
>VvHMA-A 1157 
MATKKWQKSYFDVLGLCCSSEVPLIEKILKPLDGVKEISVIVPSRTLIVVHDNLLISQIQIVKALNQARLEANVR1158 
IYGEVAYQKKWPSPFAIVSGILLLLSFLKYVYQPFRWLALGAVAAGIFPIAWRGIVAIRNFTLDINILVLIAVIG1159 
TIALNDYWEAGSIVFLFTIAEWLESRASHKATAVMSSLMSIAPQKAVIADTGEIVEANSVLVDTIIAVKTGEVIP1160 
IDGIVVEGKCEVDEKSLTGESFPVAKQKDSTVWAGTINLNGYISVKTTALAEDCVVAKMAKLVEEAQNSKSKTQR1161 
FIDKCTKFYTPVVVLISAGLAGIPAALRVHDLSHWFHLSLVVLVSACPCALILSTPVATFCALSKAAVSGLLIKG1162 
GEYLEILAKIRIMAFDKTGTITRGEFVVKDFQSLRDDVSSDTLLYWVSSIESKSSHPMAAALFDYGLSQSVEPKP1163 
ENVEEFQNFPGEGIHGKIDGKDIYVGNRKIALRAGCETVPTIGEDKEGKTIGYVYSDATPTGIFTLSDACRTGVV1164 
EAIKELKLLGIKSAMLTGDSHASAMHTQDQLGHTLEVVHAELLPEDKARIIKDFKEEGPTAMIGDGVNDAPALAT1165 
ADIGISMGIAGSALATETGHVVLMTNDIRKIPKAVRLARKTHRKVVENVILSITTKAAILALAIAGHPLIWAAVL1166 
ADVGTCLLVIFNSMLLLRGTHQHGGKCCKSSAASHVDKHGCKGGGSHSSHNHQHSCSNSISQKKCEPQKCSSQRC1167 
ASRCQPDHSGLSSCVNTKCTDSADRHDCCVGNEGHHDMQHCDQRSGNTATHGTELHNKPNHSCSGHSFPSLCVKD1168 
EGANLVDRLCDGGGDGFHESKHCKHGGCDMVNHNTISCSTSNHQHHSIALTDSRQQMPNNGHCQKIPCIKNHVKN1169 
HSKDEVGHEVRSECKKHGMDSSAPLHASTDLELGTGLVESTGKHACMSLEKREVGGCCKSFRKECCGKHGHFGAG1170 
FGAGLSEIITE 1171 
>ZmHMA1 1172 
MQFLSASASASSLVPPSAHLLRLSRPQPFPQLLRRRSPPRPLALTPRLPLPLVSRPSLLSTPRAHGGHGHGHHHG1173 
HDHHHHHGHGHGHGHHEVDVHGGGGGAAVMRVARAIGWANVADALREHLHLCCISLGLLLIAAACPHVALLNSVS1174 
RLQAALIAVAFPLVGVSAALDALVNIADGRINIHVLMALAAFASIFMGNALEGGLLLAMFNLAHIAEEYFTSKSM1175 
FDVRELKENHPEFALLLETSGEESVQFSNLSYTKVPVHDLDVGSHILVRAGEAVPVDGEVYQGSSTVTIEHLTGE1176 
TKPLERTVGDAIPGGARNLEGMMIVKVTKSWEDSTLNRIVQLTEEGQLNKPKLQRWLDEFGEYYSRVVVALSLVV1177 
ALLGPLLFKWPFFGNSVCRGSIYRGLGLMVAASPCALAVAPLAYATAISSLASKGILLKGGHVLDALSSCQSIAF1178 
DKTGTLTTGKLMCKAIEPIHGHLGVKSGRSNPSCCTPNCESEALAVAAAMEKGTTHPIGRAVLDHSVGKELPVVA1179 
VESFECLPGRGVVATLSGVKVRENENELSEASIGSVDYISSLYRSNGESEQIRAAAKSSAYGPEFVQAALSVDKK1180 
VTLFHFEDEPRSGVCEVISTLREKAKLRIMMLTGDHESSAQRVAKAVCIEEVHFSLKPEDKLNKVKAVSREGGGG1181 
LIMVGDGINDAPALAAATVGMVLAQRASATAVAVADVLLLQDNICGVPFCIAKARQTTSLVKQSVALALTCIVFA1182 
ALPSVLGFLPLWLTVLLHEGGTLLVCLNSIRALNTPTWSLVDDIRKLVDSLRNYFPSKFNSSPSSYTANTAPL 1183 
>ZmHMA2 1184 
MGDAAAAGTLHKSYFDVLGICCPSEVPLVEKLLRPLPGVRTVTVIVPSRTVIVLHDAAATSPAQIVKALNQARLE1185 
ASVRAYGGGSDGRQAAGSKRWPSPYVLLCGLLLVVSLFERLWPPLKWCALAAAAAGLPPIALRSFAAARRLTLDV1186 
NILMLIAVSGAIALKDYSEAGFIVFLFTTAEWLETRASHKATAGMSSLMSMAPQKAVVAETGEVVAAQDVKVGTV1187 
LAVKAGEVVPIDGVVVDGRSEVDESTLTGESFPVAKQPESQVWAGTLNIDGYIAVRTTAMADNSAVAKMARMVEE1188 
AQNSRSRTQRLIDTCAKYYTPAVVVMAAGVAVVPVVVRAHNLKHWFQLALVLLVSACPCALVLSTPVATFCALLT1189 
AARTGLLIKGGDVLETLARIKIAAFDKTGTITRGEFSVEEFQAVGERVTTPQLLYWVSSIESRSSHPMASVLVDY1190 
AQSKSVGPKSDNVAEFQIFPGEGIYGEIDGEGVYIGNKRILSRASCETVPDMKDMKGVTVGYVACKGQLIGVFTL1191 
SDSCRTGSDEAIRELRSLGIKSVMLTGDSSAAASYAQNQLGNILDEVHSELLPEDKVRIVDELKAKHGPTLMIGD1192 
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GMNDAPALAKADVGVSMGVSGSAVAMETSHITLMSNDIRRIPMAVQLARRTHRTIVVNIVFSVITKLAIVGLALA1193 
GHPLIWAAVLADVGTCMLVIMYSMLLLRSESNGGRKVKKCCASSQHGSHSHARKKHCVSHHCSDGPCNKSTAGCS1194 
KESPSAGKHACSDHGHAHTHCKEPSNHRPERHACHDHGHSHNHCKEPSSHVVTEKHVCHDHGNTHSHCEEAGNQL1195 
LLVESHGCNDHGHGHSHDRCKELSSPRFTSKHECHDHEHSHCKEPKTPCADSEAACHGHGHGHEHRHCEGDSHSH1196 
ATGEHGCHEHDAHSHCEEHGHSDTAVEHACEHECHGEHQTVHAVETHHCHDHDHEHGQHELGEIEEPEKDCHDHS1197 
HHCCHEPHGKDKVAAEPVEEVTISIAALPKDEGHHHSEEQHNGEHCRKAKDCGGGGGAAPTDCAASKNCCGVKGG1198 
DACSSVQAARARETGPCCRSYVKCPRTAAASRSSCCGHSMLKLPEIVVE 1199 
>ZmHMA3-1 1200 
MGSVEERLLPPPPARSADAGAGGAKSGKWEKTYLDVLGVCCSAEVALVERLLKPIDGVRAVTVVVPSRTVIVEHD1201 
LAAVSQSHIVKALNKAGLEASVRAYGSSGVVARWPSPYTVASGALLLASLFAPLLPSLRWLALAAACAGAPPMVL1202 
RALAAGLALDINALMLVAVAGAAALGDYAEAGAIVFLFTTAEWLETLACTKASAGMSSLMSMVPPTVVLAQTGEV1203 
VGVRDVGVGAVVAVRAGEVVPVDGVVVDGQSEVDESSLTGESFPVPKQPQAEVWAGTMNLDGYIAVRTTALADNS1204 
TVARMQRLVEAAQNSRSKTQRLVDSCAKYYTPAVVAVAAGVALVPLLLGPRGAQDPKRWFQLALVLLVSACPCAL1205 
VLSTPVATFCALLRAARMGVLIKGGDVLESLGEIRVAAFDKTGTITKGEFSVHGFHVVGDKVGMSQLLYWVSSIE1206 
SKSSHPMATALVEYAQSKSIQPEPTSVTDFRIYPGEGISGAINGRQIFIGNTRIMARSSCYAAGAGPEMEGQQGA1207 
SIGHVIVDGDHVAAFSLSDDCRTGAAEAIRELRSMGIRSVMLTGDSKAAASRAQRQLGGALEEVHSELLPADKVA1208 
LVGDLKARAGPTLMVGDGMNDAPALATADVGVAMGLSGSAAAMETSHATLMSSDLLRVPAAVRLGRRARATVAAN1209 
VIASVGAKAAVLALAAAWRPALWVAVLADVGTCLLVVLHSMLLLWDPAGAGWRRRGGGGDPEACRATARSLAMRS1210 
QLAEASNGAAGTAQGRRPGGGTKAGCHCCRETSEPSEQDHTAVVVDIPAPSAERPGVVAPTAATGCCSSSAREAC1211 
ATPTTVTTVNSAPRGCCGGIGEGDTRENARTSCCTDARDSPKKAGQQCNARCCSWGKQNTLKCQAQDTISNLK 1212 
>ZmHMA3-2 1213 
MPGPAVEAAARGGGCCGKTAGKWEKTYLDVLGICCTAEVALVERLLAPINGVRAVTVVVPSRTVIVDHDTAAVSQ1214 
FHIVKVLNKAGLEASVRAYGSSAGAPGRWPSPFIVACGVLLAASLFAPLLPPLRWLAVAAACVGSQPMLLRAFAA1215 
AGKLTLDINILMLIAVAGAVALGSYTEAGAIVFLFTVAEWLETLACTKASAGMLSLMSSVPKTVVLAETGQVVGM1216 
GDVAVGTVVAVRAGDVVPVDGVVVGGQSEVDESSLTGESFPVPKQAQSEVWAGTINLDGYISVRTTALAENSTVA1217 
KMERLVEEAQNSRSRTQRLIDSCAKHYTPAVVVLAAGVVLVPVLLGAPDLEHWFRLSLVLLVSACPCALVLSTPV1218 
ATFCALLRAARMGLLVKGGNVLESLGEVRVAAFDKTGTITRGEFSIKDFLVVRDKVQMSQLLYWVSSIESKSSHP1219 
MAAALVEYAQSKSIQPKPEDVTETCIYHGEGIYGAINGKHIYIGNERIMARSSCRQQEAGHRETDGLKGVSVGLV1220 
ICDGDLVGKFSLSDTCRTGAAEAILQLRSMGIKSVMLTGDSEAAAKHAQEQLGGVLEELHSGLLPEDKVRLIRGL1221 
QARHGATLMVGDGMNDAPALAAADVGVSMGLSGSAAAIETSHATLMSGDVLRVPKAVRLGRRTRRTIAVNVASSV1222 
GAKAAVLALAVAWRPVLWVAVLADVGTCLLVVLHSMLLLRDAARARRRCGGASKACCATACKAPKTACCATASKA1223 
CGATTVKPVATRPQPAGAGKKADRPGGDKHGNGKDDCHRCCHKQSKLPEDAVVIAIPVRAVEHRKDAAAHEKAEG1224 
NAAGGCCGGAPASAACCAEAHGGEDEVCIVISARSPCCSTARSRSASPKDAMCCGSGGKDGGAISALVC 1225 
>ZmHMA3-3 1226 
MPGPAVEAAARSGGDHHGGCCGKAAGKWEKTYLDVLGICCTAEVALVERLLTPIQGVRAVTVVVPSRTVIVDHDT1227 
AAVSQFHIVKVLNKAGLEASVRAYGSSAGAGGRWPSPFTVACGALLALSLLAPLLPPLRWLAVAAACVGSQPMLL1228 
RAFAAAGKLTLDINILMLIAVAGSVALGSFTEAGAIVFLFTVAEWLETLACSKASAGMLSLMSTVPKTVVLAETG1229 
QVVGMGDVAVGTVVAVRAGDVVPVDGVVVGGHSEVDESSLTGESFPVPKQPQSEVWAGTINLDGYISVRTTALAE1230 
NSTVAKMERLVEEAQNSRSRTQRLIDSCAKHYTPAVVVLAAGVVLVPALLGARDLELEHWFRLSLVLLVSACPCA1231 
LVLSTPVATFCALLRAARMGLLVKGGNVLESLGEVRVAAFDKTGTITRGEFSIKDFHVVGDKVEMNQLLYWVSSI1232 
ESKSSHPMAAALVEYAQSKSVQPKPENVTETCIYHGEGIYGVMDGKQIYIGNERIIARSSCRHHQHAGHQETDGL1233 
KGVSIGHVICDGDLVGKFSLSDTCRTGAAEAILQLRSMGIKSVMLTGDSAAAAKHAQEQLGGVLEELHAGLLPED1234 
KVRLVRGLQARHGATLMVGDGMNDAPALAAADVGVSMGLSGSAAAIETSHAALMSGDILRVPKAVRLGRRARRTI1235 
AVNVASSVGAKAAVLALAVAWRPVLWVAVLADVGTCLLVVLHSMLLLRDGAARRPRCCASATACKSKQASKPCCA1236 
TVKPVATTRHRHGHGHGHGHAGAGKPGTLGGDKQGKDCHGCCQKESKPPEDAVVIAIPGRAVEHRKEAFPHENAG1237 
AGGCCAAAHGAEDEVCIVISARSPCCSTARSRSGSPKDALCCHGSGGKDGGAISALVC 1238 
 1239 


