GPPS-I nucleotide sequences alignment

MpGPPS-1
Uniigene0045757

MpGPPS-1
Uniigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Uniigene0045757

MpGPPS-1
Uniigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Uniigene0045757

MpGPPS-1
Uniigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Uniigene0045757

ATGAGTG®TCTTGTTAATCCTGTGECGAAATGGCCTCAGAGEATCGGCGTTARAGATGTTCACGGCGGCCGGAGGCGGAGATCCAGATC
ATGAGTGTCTTGTTAATCCTGTGACGAAATGGCCTCAGAGEATCGGCGTTACAGATGTTCACGGCGGCCGGAGGCGGAGATCCAGATC

CToC T T TCATCSCATCCAC YOG AN TGCC T T TC TCTCTCTACT TCTCASCCOS TCAAAGSTSOEGCCAR T TTTTCCG T
TR T T TR TCATCCAC o Co R AR TCCC TTTCTC TCTCTACTTC TCARE QU TCARACE THOJCCCAE TTTT OGS T

[TCTGCAGTTTATACCAAAGAGHECAGCGAAATTAGGG G8CTTCGRCTTCGCCGGCGTTCGATTTCGACGGATACATG

fa aAAGATCCGGCG
CTGCAGTT TATACCAAAGAGGACAGCGAAAT TAGGGS TEAAGATCCGGCHICT TCGECT TCGCCGGCGTTCGAT T TCGACGGETACATG
[CTCCGGAAGGCGAAATCCGT®AACAAGGCGT TGGAAGCGGCGGTGEAGATGAAGGAGCCGCTGAAGATCCACGAGTCCATGCGGTACTCC]
[CTCCGGAAGGCGAAATCCGTEAACAAGGCGTTGGAAGCGGCGGTGEAGATGAAGGAGCCGCTGAAGATCCACGAGTCCATGCGGTACTC
CTYCTCGCCGGCGGCAAGAGAGTGCGTCCYATIECTGTGCATCGCEGCCTGCGAGCTCGTCGGCGGCGACGAGJCCACGGCGATGCCGGCG
[CT®CTCGCCGGCGGCAAGAGAGTGCGTCCEATIICTGTGCATCGCEGCCTGCGAGCTCGTCGGCGGCGACGAGACCACGGCGATGCCGGCG

[GCCTGCGCCGTCGAGATGATCCACACGATGTCGCTGATGCACGACGACCTCCCATGCATGGACAACGACGACCTCCGCCGCGGCAAGCCG

[GCCTGCGCCGTCGAGATGATCCACACGATGTCGCTGATGCACGACGACCTCCCOTGCATGGACAACGACGACCTCCGCCGCGGCAAGCCH]

ACGAACCACAJJGARIT TCGGCGAGAGOEJJGGCGTCCTCGCCEECGACGOSCTCCTCTCCTTCGCGT TCGAGCACGTGGCGECGGCEACY
ACGAACCACAGGHATTCGGCGAGAGO®GGCGGTCCTCGCCEGCGACGCTCCTCTCCTTCGCGTTCGAGCACGTGGCGGCGGCGACY

'GGCGCGCCOCGGAGCGGATCGTGAGGGTCCTCGGCGAGCTGGC [GT[8TCGATCGGGTCGGAGGGGCTGGTGGCGGGGCAGGTEGTG]
JACle CGCGCGCCHACGGAGCGGATCGTGAGGGTCCTCGGCGAGCTGGCEGTIETCGATCGGGTCGGAGGGGCTGGTGGCGGGGCAGGTYGTE]
CETCTGCTCGGAGGGGATGGCGGAGGTCGGGETGGACCACCTCGAGTICATCCACCACCACAAGACGGCGGCGCTGCTGCAGGGETCG
ATCTGCTCGGAGGGGATGGCGGAGGTCGGGYTGGAECACCTCGAGTICATCCACCACCACAAGACGGCGGCGCTGCTGCAGGGYTCH]
GTGGTT@®TGGGGGCGATT T TGGGCGGCGGAYACGAGGAGGAGG TGGCGAAGCTEAGAAAATTCGCGAATTGCATCGGATTGCTGTTTCAG
GTGGTTYTGGGGGCGATT T TGGGCGGCCGAEERGAGGAGGAGG TGGCCAEGCT®AGEAAATTCGCGAATTGCATCGGATTGCTGTTTCAG
GTEGTGGACGAYATCCTIAGATGTGACGAAATCGTCEAAGGAAT TGGGGAAGACGGCGGGGAAGGATCTGGTGGCGGAIAAAACEACATA
GTYGTGGACGAPATCCTOGATGTGACGAAATCGTCRAAGGAAT TGGGGAAGACGGCGGGGAAGGATCTGGTGGCGGACAAAACEACATA
[CCGAAGCTIRATAGGOGTGGAGAAATCAAGGAATTCGCEGATCG A®AGGGAGGCG®AGGAGCAGCTCCTCCATT A
[CCGAAGCTEATAGGAGTGGAGAAATCEAAGGAATTCGCAGATCG! ACAGGGAGGCGEIIGGAGCAGCTCCTCCATT aC
AGGGCAGCTCCATTGATTGCTCTCGCCAATTAIATTGCTTAIJAGEGACAATTG
AGGGCAGCTCCATTGATTGCTCTCGCCAATTABATTGCTTACAGAGACAATTG
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GPPS-I nucleotide sequences alignment

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MpGPPS-1
Unigene0045757

MSALVNPVIAKWPQT I GV\DVHGGRRRRSRST[EH RYEIPFSLYFSSPIKIYZANIFSVSAVY TKEESE I RMYDPAE SIISPAFDFDGYM
IMSYLVNPVIKWPQT I GVgDVHGGRRRRSRS T Hg! RAKI PFSLYFSS‘FS\/SA\/YTK b SE | RA\=DPAS SIASPAFDFDGYM

LRKAKSVNKAL EAAVOMKEPLK THESMRYSLLAGGKRVRP{L C I AACELVGGDESTAMPAACAVEM IHTMSLMHDDLPCMDNDDLRRGKPY
LRKAKSVNKALEAAV[EMKEPLK IHESMRYSLLAGGKRVRPLJLC 1 AACELVGGDEYTAMPAACAVEM IHTMSLMHDDL PCMDNDDLRRGKP)

[TNHYAFGESYAVLAGDALLSFAFEHVAAATISGAPFER I VRVLGELAVS I GSEGLVAGQVVDYCSEGMAEVGLSHL Elg IHHHK TAALLQG!
[TNHY/FGESYAVLAGDALLSFAFEHVAAATIZGAPYER IVRVLGELAVS 1 GSEGLVAGQVVDLICSEGMAEVGLIEHL E){ IHHHKTAALLQGH

[VVLGAILGGG ANLRKFANC I GLLFQVVDD I LDVTKSSKELGKTAGKDLVADKTTYPKL I GVEKSKEFADRLIREA®EQL LHFHP!
[VVLGAILGGG ARLRKFANCIGLLFQVVDD I LDVTKSSKELGKTAGKDLVADKTTYPKL I GVEKSKEFADRLINREANEQL LHFHP!
RAAPLIALANY IAYRD)
RAAPL IALANY IAYRD)
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GPPS-s nucleotide sequences alignment

MpGPPS-s
Uniigene0038587

MpGPPS-s
Uniigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Uniigene0038587

MpGPPS-s
Uniigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Uniigene0038587

MpGPPS-s
Uniigene0038587

MpGPPS-s
Uniigene0038587

ATGGCCATTAATCTCTCCCATATCAACTCCAAAACATGTTTCCCTCTCAAAACAAGATCTGATCTCAGCCGTTCTTCTTCCGEGCGTTG
ATGGCCATTAATCTCTCCCATATCAACTCCAAAACATGTTTCCCTCTCAAAACAAGATCTGATCTCAGCCGTTCTTCTTCCGYGCGTTG

ATGCCAACTGCCGCCGCTGCCHECTTCCCCACTATCGCCAC®GCCGCCCAAAGT CAGCCGTASTGGGCCGCCATCHAGGCCGACATAGA]
ATGCCAACTGCCGCCGCTGCCHJCTTCCCCACTATCGCCACYGCCGCCCAAAGTCAGCCGTAITGGGCCGCCATCHEGGCCGACATOGAY

AGATACCTGAAGAAATCCATCACAATAAGGCCGCCGGAGACRGTTTTCGGGCCCATGCACCACCTCACCTTCGCCGCCCCAGCCACCGC
AGATACCTGAAGAAATCCATCECAATAAGGCCGCCGGAGACYGTTTTCGGGCCCATGCACCACCTCACCTTCGCCGCCCCAGCCACCGC

[GCCTCCACCCTATGCTTGGCGGCGTGCGAGCTCGTCGGCGGCGACCGAAGCCAAGCCATGGCAGCCGCGGCGGCGATCCATCTCGTGCAC
[GCCTCCECCCTATGCTTGGCGGCGTGCGAGCTCGTCGGCGGCGACCGAAGCCAAGCCATGGCAGCCGCGGCGGCGATCCATCTCGTGCA!

[GCGGCAGCCTACGTCCACGAECACCTCCCTCTAACCGACGGGTCGAGGCCCGYATCCAAGCCCGCAATCCAGCACAAGTACGGCCCGAA
[GCGGCAGCCTACGTCCACGARICACCTCCCTCTAACCGACGGGTCGAGGCCCGAATCCAAGCCCGCAATCCAGCACAAGTACGGCCCGAA
IGTCGAGCTCCTCACCGGAGACGGGATTGTCCCGTTCGGGT TTGAGT TGCTGGCCGGGTCAGTGGACCCGGCCCGAACAGACGACCCGGA
GTCGAGCTCCTCACCGGAGACGGGATTGTCCCGTTCGGGT TTGAGT TGCTGGCCGGGTCAGTGGACCCGGCCCGAACAGACGACCCGGA

[CTGAGAGTTATAATAGAGATCAGT CGGGCCGGCGGGCCGGAGGGAATGATAAGCGGGCTGCATAGGGAAGAAGAAATTGTTGA
®CTGAGAGTTATAATAGAGATCAGTCGGGCCGGCGGGCCGGAGGGAATGATAAGCGGGCTGCATAGGGAAGAAGAAATTGTTGA

[GGAAATACGAGTTTAGACTTCATTGAATATGTGTGCAAGAAAAAATACGGCGAGATGCATGCTTGCGGCGCGGCTTGTGGAGCCATATTG
[GGAAATACGAGTTTAGACTTCATTGAATATGTGTGCAAGAAAAAATACGGCGAGATGCATGCTTGCGGCGCGGCTTGTGGAGCCATATTG
[GGCGGCGCAECCGAEGAGGAGATTCAGAAGCTGAGGAATT TCGGGCTTTATCAAGGAACTCTCAGAGGAATGATGGAAATGAAAAATTC
GGCGGCGCANCCGAIIGAGGAGATTCAGAAGCTGAGGAATTTCGGGCTTTATCAAGGAACTCTCAGAGGAATGATGGAAATGAAAAATTC
[CAT@AATTAATTGATGAGAATATAATTGGAAAAT TGAAAGAAT TGGCTCTCGAGGAGT TGGGAGGCT TCCACGGGAAGAACGCTGAGCTG]
[CATEAATTAATTGATGAGAATATAATTGGAAAAT TGAAAGAAT TGGCTCTCGAGGAGT TGGGAGGCT TCCACGGGAAGAACGCTGAGCTG]
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GPPS-s amino acid sequences alignment

MpGPPS-s
Unigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Unigene0038587

MpGPPS-s
Unigene0038587

RYLKKS I IRPPETVFGPMHHLTFAAPATA
BRYLKKS I/g IRPPETVFGPMHHLTFAAPATA

MA INLSHINSKTCFPLKTRSDLSRSSSARCMPTAAAARFPT IATAAQSQPYWAA
MAINLSHINSKTCFPLKTRSDLSRSS! ’RCMPTAAA ’FPT 1ATAAQSQPYWAAIEAI

AL CLAACELVGGDRSQAMAAAAA I HLVHAAAYVHEHL PLTDGSRPYSKPA IQHKYGPNVEL L TGDG I VPFGFELLAGSVDPARTDDPD)
ASALCLAACELVGGDRSQAMAAAAA THLVHAAAYVHEHL PLTDGSRPIESKPA 1QHKYGPNVEL LTGDG I VPFGFELLAGSVDPARTDDPD)

RILRVI IE1SRAGGPEGMI SGLHREEE I VDGNTSLDF I EYVCKKKYGEMHACGAACGA I LIGGAIISEE | QKLRNFGLYQGTLRGMMEMKN:
RTLRVI TEISRAGGPEGMISGLHREEE IVDGNTSLDF I EYVCKKKYGEMHACGAACGA I LIGGAIIREE I QKLRNFGLYQGTLRGMMEMKNS]

O IDENT I GKLKELALEELGGFHGKNAELMSSLVAEPSLIA]
=L 1DEN 1 I GKLKELALEELGGFHGKNAELMSSLVAEPS| Cﬁ
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LS nucleotide sequences alignment

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Uniigene0018537

MpLS
Unigene0018537

ATGGCTCTCARAGTGTTTAGTGGTGCAATGCAAATGOCAATTCCTAGCARGCTAACGACCTATCTTCAACCCTCACACTTGAATTCTTC
ATGGCTCTCACAGTGTTTAGTGGTGCAATGCAAATGECAATTCCTAGCA®GCTAACGACCTATCTTCAACCCTCACACTTGAATTCTTC

ICCTAAATTGCTCTCTAACACTAAGGGTACTAGTCGRTCTCGCCTCCGTGTGTCTTGCTCCTCCTCGCAACTCACTACCGAAAGACGATC

[CCTAAATTGCTCTCTAACACTAAGGGTACTAGTCGETCTCGCCTCCGTGTGTCTTGCTCCTCCTCGCAACTCACTACCGAAAGACGATCC]

[GGAAACTACAACCCTTCTCGTTGGGATGTCGACTTTATCCAAACGCTCCARAGTGATTATAAGGACGAGAAGCATGCGAGAAGGGCTTC

[GGAAACTACAACCCTTCTCGTTGGGATGTCGACTTTATCCAAACGCTCCAYAGTGATTATAAGGACGAGAAGCATGCGAGAAGGGCTTC

[GAGCTGGTCACTTTGGTGAAGATGGAATTGGAGAAAGAAACGGATCAAATTCGACAGCTTGAATTGATTGATGACT TGCAGAGGATGGGG]
[GAGCTGGTCACTTTGGTGAAGATGGAATTGGAGAAAGAAACGGATCAAATTCGACAGCTTGAATTGATTGATGACT TGCAGAGGATGGGG]
ICTGTCCGATCATTTCCAGAACGAGTTCAAAGAAATCTTGTCCTCTGTATATCTCGACCATGECTATTACAAGAATCCTGATCCAAAAGAA
[CTGTCCGATCATTTCCAGAACGAGTTCAAAGAAATCTTGTCCTCTGTATATCTCGACCATGACTATTACAAGAATCCTGATCCAAAAGAA

JAACGAEIAGGGTGAGT TCAAAGAAAGCCTTAGCGACGACACCAGAGGAT TGTTGEAACTGTACGAAGCTTCTTTTCTGT TGACGGAAGG
AACGAMMMGGGTGAGTTCAAAGAAAGCCTTAGCGACGACACCAGAGGATTGTTGEAACTGTACGAAGCTTCTTTTCTGT TGACGGAAGG

IGAAACGACGCTCGAGTCAGCGAGAGAATTCGCCACAAAAT TTCTGGAAGAAAGAGTGAATGAGGGTGGTGGTGATGAAAACCTTTTAACA
[GAAACGACGCTCGAGTCAGCGAGAGAATTCGCCACAAAAT TTCTGGAAGAAAGAGTGAATGAGGGTGGTGGTGATGAAAACCTTTTAACA

AGAATCGCATATTCTTTAGAAATCCCACTTCATTGGAGGAT TAAAAGGCCAAATGCACCTGTGTGGAT®GAT TCGTATAGGAAGAGGCC
AGAATCGCATATTCTTTAGAAATCCCACTTCATTGGAGGATTAAAAGGCCAAATGCACCTGTGTGGATHIGATTCGTATAGGAAGAGGCC

AACATGAATCCAGTAGTGTTGGASCTTGCCATACTCGACT TAAATATTGTTCAAGCTCATTTTCAACAAGAICTCAAAGAATCCTTCEGG
AACATGAATCCAGTAGTGTTGGAECTTGCCATACTCGACT TAAATATTGT TCAAGCTCATTT TCAACGAAGAECTCAAAGAATCCTTUAGG

[TGGTGGAGAAATACTGGGTTTGTTGAGAAGCTGCCCTTCGCAAGGGAYAGACTGGTGGAATGCTACTTTTGGAATACTGGGATCATCGAG
GGTGGAGAAATACTGGGTTTGTTGAGAAGCTGCCCTTCGCAAGGGABAGACTGGTGGAATGCTACTTTTGGAATACTGGGATCATCGAG]

[CCACGTCAGCATGCAAGTGCAAGGATAATGATGGGCAAAGTCAACGCTCTGATTACGGTGATAGATGATATTTATGATGTCTATGGTACC]
[CCACGTCAGCATGCAAGTGCAAGGATAATGATGGGCAAAGTCAACGCTCTGATTACGGTGATAGATGATATTTATGATGTCTATGGTACK
AGAAGAACTCGAACA®TTCACAGACCTCATTCGGAGATGGGATATAGACTCAATCGACCAACTTCCCGATTACATGCAACTGTGCT
[TTAGAAGAACTCGAACAETTCACAGACCTCATTCGGAGATGGGATATAGACTCAATCGACCAACTTCCCGATTACATGCAACTGTGCTT
[CTI®GCACTCAACAACT TCGTCGATGAZACATCRTACGATGT TATGAARRGAGAAAGGCGTCAACGTTATACCCTA GACAATCGTG]
[CTYGCACTCAACAACTTCGTCGATGAYACATCETACGATGT TATGAAECGAGAAAGGCGTCAACGTTATACCCTA CAATCGTGG
GTGGATTTGGCGGATAAGTABATGGTAGAGGCACGGTGGT TCTACGGCGGECACAAACCAAGTTTGGAAGAGTATTTGGAAAACTCATGG]
GTGGATTTGGCGGATAAGTAIJATGGTAGAGGCACGGTGGT TCTACGGCGGECACAAACCAAGTTTGGAAGAGTATTTGGAEAACTCATGG]
LYJGTCGATAAGTGGGCCCTGEATGT TEACACACATATTYT TCCGAGTAACEGAT TCRTTCACAAAGGAGACYGTCGACAGTTTGTACAAE
AGTCGATAAGTGGGCCCTGYATGTTIRACECACATATT®TTCCGAGTAACAGAT TCETTCACAAAGGAGACEGTCGACAGTTTGTACAAL
ACCACGATTTAGTTCGYTGGTCATCCTTCGT TYTGCGACT TGCTGAYGATYTGGGAACCTOAGTGGAAGAGGTGAGCAGAGGCGASGTG
[TACCACGATTTAGTTCGOTGGTCATCCTTCGTT@TGCGECTTGCTGACGAT®TGGGAACCT(EGTGGAAGAGGTGAGCAGAGGCGAIGTG
[CCGAAATCACTTCAGTGCTACATGAGTGACTACAATGCETCGGAGGCGGAGGCGCGAAAGCACGTGAAATGGCTGATAGTAGAGGTGTGG
[CCGAAATCACTTCAGTGCTACATGAGTGACTACAATGCUAT CGGAGGCGGAGGCGCGEAAGCACGTGAAATGGCTGATAGOEGAGGTGTGG]

AAGAAGATGAATGCAGAGAGGGTGTCGAAGGATTCTCCAT TGGCAAAGAT TTTATAGGATGTGCAGYTGAT T TEGGAAGGATGGCGCAG
AAGAAGATGAATGCEGAGAGGGTGTCGAAGGAT TCTCCAT T8GGCAAAGAT TTTATAGGATGTGCAGETGAT T TIGGAAGGATGGCGCA]]

AACCTTATTCGAGCCCTTTGCATG

[TTGATGTACCATAATGGAGATGGGCAYGGCACACAACATCCTATAATACATCAACAAATGAC
AACCTTATTCGAGCCCTTTGCAT(

GATGTACCATAATGGAGATGGGCASGGCACACAACATCCTATAATACATCAACAAATGAC
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LS amino acid sequences alignment

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MpLS
Unigene0018537

MALINVFSGAMQMg I PSYLTTYLQPSHLNSSPKLLSNTKGTSRSRLRVSCSSSQLTTERRSGNYNPSRWDVDF IQTLHSDYKDEKHARRAS]
MALRIVFSGAMQMZ | PSYL TTYLQPSHLNSSPKLLSNTKGTSRSRLRVSCSSSQLTTERRSGNYNPSRWDVDF 1 QTLHSDYKDEKHARRA

[ELVTLVKMELEKETDQIRQLEL IDDLQRMGLSDHFQNEFKE I LSSVYLDHeYYKNPDPKEERDL YSTSLAFRLLREHGFQVAQEVHREFK]
[ELVTLVKMELEKETDQIRQLEL IDDLQRVMGLSDHFQNEFKE ILSSVYLDH®YYKNPDPKEERDL YSTSLAFRLLREHGFQVAQEVA{EFK]

[NEZGEFKESLSDDTRGLLL YEASFLLTEGET TLESAREFATKFLEERVNEGGGDENLLTRIAYSLE IPLHWR IKRPNAPVW IDSYRKRP
INEJGEFKESLSDDTRGLLIELYEASFLLTEGET TLESAREFATKFLEERVNEGGGDENLLTRTAYSLE IPLHWRIKRPNAPVWIDSYRKRP

INMNPVVLELA I LDLN I VQAHFQEELKESFRWWRNTGFVEKLPFARDRLVECYFWNTG I IEPRQHASAR IMMGKVNAL ITVIDDIYDVYG
INMNPVVLIELA I LDLN I VQAHFQISELKESFRWWRNTGFVEKLPFARDRLVECYFWNTG I I EPRQHASAR IMMGKVNALITVIDDIYDVYG
LEELEEFTDL IRRWD IDS1DQLPDYMQLCFLALNNFVDIETSYDVMKEKGVNV IPYLRQSWVDLADKYMVEARWFYGGHKPSLEEYLENSV
LEELESFTDL IRRWD 1DS 1DQLPDYMQLCFLALNNFVDB TSYDVMKEKGVNV IPYLRQSWVDLADKYMVEARWFYGGHKPSLEEYLENSW
S1SGPCMLTHIFFRVTDSFTKETVDSLYKYHDLVRWSSFVLRLADDLGTSVEEVSRGDVPKSLQCYMSDYNASEAEARKHVKWL IAEVW
[0S 1 SGPCMLTHIFFRVTDSFTKETVDSLYKYHDLVRWSSFVLRLADDLGTSVEEVSRGDVPKSLQCYMSDYNASEAEARKHVKWL IAEVW

[KKMNAERVSKDSPFGKDF I GCAYDLGRMAQLMYHNGDGHGTQHP I IHQQMTATLFEPH

[KKMNAERVSKDSPFGKDF I GCAIADL GRMAQLMYHNGDGHG TQHP I THQQMTRTLFEPH
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L30H nucleotide sequences alignment

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Uniigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

ATGGAGCTCCTCCAGCTTTGGTCGGCGCTTATAATCCTCGTIGTAACCTACZCCATATGECTCCTAATCAACCAATGGCGAAAACCGAAA
ATGGAGCTCCTCCAGCTTTGGTCGGCGCTTATAATCCTCGT@GTAACCTAGECCATATCICTCCTAATCAACCAATGGCGAAAACCGAAA

[CCCCAAGEGAAGT TCCCCCCGGGCCCGCCGAAGCTGCCGCTGATCGGGCACCTCCACCTCCTGTGGGGGAAGCTGCCGCAGCACGCGCTG
[CCCCAAGAGAAGT TCCCCCCGGGCCCGCCGAAGCTGCCGCTGATCGGGCACCTCCACCTCCTGTGGGGGAAGCTGCCGCAGCACGCGCTG]

[GCCAGCGTGGCEAAGGAGTACGGCCCCGTGGCCCACGTGCAGCTGGGTGAGGTGTTCTCCGTCGTCCTTTCGTCGCGGGAGGCGACGAAG
[GCCAGCGTGGCAAAGGAGTACGGCCCCGTGGCCCACGTGCAGCTGGGTGAGGTGTTCTCCGTCGTCCTTTCGTCGCGGGAGGCGACGAAG]

[GAGGCGATGAAGCTGGTIAGACCCGGCGTGCGCGAACCGGT TCGAGAGCATCGGGACEAGGATCATGTGGTACGACAACGAGGACATCATC]
[GAGGCGATGAAGCTGGTEGACCCGGCGTGCGCGAACCGGTTCGAGAGCATCGGCACRAGGATCATGTGGTACGACAACGAGGACATCATI

CAGCCCCTACAGCGAGCACTGGCGCCAGATGCGCAAGATCTGCGTCTCCGAGCTCCTCTCCTCCCGCAACGTCCGCTCCTTCGGCTT!
[TTCAGCCCCTACAGCGAGCACTGGCGCCAGATGCGCAAGATCTGCGTCTCCGAGCTCCTCTCCTCCCGCAACGTCCGCTCCTTCGGCTTH
ATCCGGCAGGACGAGGTETCGCGCCTCCTCCGCCACCTCCGCTCCTCGGCAGGGGCGGCCGTGGACATGACGGAGAGGATAGAGACGCT(E
ATCCGGCAGGACGAGGT®TCGCGCCTCCTCCGCCACCTCCGCTCCTCGGCAGGGGCGGCCGTGGACATGACGGAGAGGATAGAGACGCTIA

ACGTGCTCCATCATCTGCAGGGCGGCGTTCGGGAGCGTGATCAGGGACAACGCGGAGCTGGTGGGGCTGGTCAAGGACGCGCTCAGCAT(]
ACGTGCTCCATCATCTGCAGGGCGGCGTTCGGGAGCGTGATCAGGGACAACGCGGAGCTGGTGGGGCTGGTCAAGGACGCGCTCAGCAT]

[GCCTCGGGGTTCGAGCTCGCCGACATGTTCCCCTCCTCCAAGCTCCTCAACCTCCTCTGCTGGAACAAGAGCAAGCTCTGGAGGATGCGC]
IGCCTCGGGGTTCGAGCTCGCCGACATGTTCCCCTCCTCCAAGCTCCTCAACCTCCTCTGCTGGAACAAGAGCAAGCTCTGGAGGATGCG
®GCCGCGTCGACACCATCCTCGAGGCCATCGTCGACGAGCACAAGYTCAAGAAGAGCGGCGAGT TCGGCGGCGAGGACATCATCGACGT!
[€GCCGCGTCGACACCATCCTCGAGGCCATCGTCGACGAGCACAAGETCAAGAAGAGCGGCGAGT TCGGCGGCGAGGACATCATCGACGT!

[CTCTTCAGGATGCAGAAGGACA®CCAGATCAAAGTCCCCATCACCACCAACTCCATCAAAGCCTTCATCT TCGAIACET TCTCAGCAGGH
[CTCTTCAGGATGCAGAAGGACAICCAGATCAAAGTCCCCATCACCACCAACTCCATCAAAGCCTTCATCT TCGA®ACATTCTCAGCAGGT

ACTGAGACATCCTCAACCACCACCCTATGGGTGCTGGCGGAGCTGATGAGGAACCCGGCAGTGATGGCGAAAGEGCAGGCGGAGGTGAGA
ACTGAGACATCCTCAACCACCACCCTATGGGTGCTGGCGGAGCTGATGAGGAACCCGGCAGTGATGGCGAAAGIGCAGGCGGAGGTGAGA
[GCGGCACTGAAGGRGAAGACGAA®TGGGACGTGGAIGACGTGCAAGAGCTTAAGTACATGAAATCGGTGGTGAAGGAGACGATGAGGATG
[GCGGCACTGAAGGEGAAGACGAAIITGGGACGTGGABGACGTGCAAGAGCTTAAGTACATGAAATCGGTGGTGAAGGAGACGATGAGGATG]
[CACCCTCCGATCCCGTTGATCCCGAGATCATGCAGAGAAGAATGCGTGGTTAACGGGTATACGATTCCGAACAAGGCCAGAATCATGATC]
[CACCCTCCGATCCCGTTGATCCCGAGATCATGCAGAGAAGAATGCGTGGTTAACGGGTATACGATTCCGAACAAGGCCAGAATCATGAT!
AACGTCTGGTCCATGGGCAGGAATCCTCTCTACTGGGAAAAACCCGAPACCTTTTGGCCCGAAAGGT TTGACOARGTTTCAAAGGATTT
AACGTCTGGTCCATGGGCAGGAATCCTCTCTACTGGGAAAAACCCGAEACCT TTTGGCCCGAAAGGTTTGACEAYGTTTCAAAGGATTT(]
ATGGGAAATGATTTCGAGTTCGTCCCGTTCGGAGCGGGAAGAAGAATCTGCCCCGGCTTGAACTTCGGGTTGGCAAACGTTGAGGTTCCA
ATGGGAAATGATTTCGAGTTCGTCCCGTTCGGAGCGGGAAGAAGAATCTGCCCCGGCTTGAACTTCGGGTTGGCAAACGTTGAGGTTCCA
[TTGGCGCAGCTTCTTTACCACTTCGACTGGAAGT TGGCGGAAGGRATGAAACCTTCTGATATGGACATGTCTGAGGCGGAAGGCCTTAC

GGCGCAGCTTCTTTACCACTTCGACTGGAAGT TGGCGGAAGGEATGAAACCT TCTGATATGGACATGTCTGAGGCGGAAGGCCTTAC

CYAAAGAACAATCTTCTTCTTGTTCCCACACCCTACGATCCTTCAT(®A
IGGAATACEAAAGAACAATCTTCTTCTTGTTCCCACACCCTACGATCCTTCOTHA

90
90

180
180

270
270

360
360

450
450

540
540

630
630

720
720

810
810

900
900

990
990

1080
1080

1170
1170

1260
1260

1350
1350

1440
1440

1496
1496

L30OH amino acid sequences alignment

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MpL30H-PM2
Unigene0052571

MELLQLWSAL I ILVVTYJ I SLL INQWRKPKPQ€KFPPGPPKLPL IGHLHLLWGKLPQHALASVAKEYGPVAHVQLGEVFSVVLSSREATK]
MELLQLWSAL I ILVVTYa1SLL INQWRKPKPQIEKFPPGPPKLPL I GHLHLLWGKLPQHALASVAKEYGPVAHVQLGEVFSVVLSSREATK]

[EAMKLVDPACANRFES IGTR IMWYDNED I I FSPYSEHWRQMRK I CVSELLSSRNVRSFGF IRQDEVSRLLRHLRSSAGAAVDMTERIET
[EAMKLVDPACANRFESIGTRIMWYDNED I I FSPYSEHWRQMRK 1 CVSELLSSRNVRSFGF I RQDEVSRLLRHLRSSAGAAVDMTERIET

[TCS 1 1CRAAFGSV IRDNAELVGLVKDALSMASGFELADMFPSSKLLNLLCWNKSKLWRMRERVDT I LEA IVDEHKIFKKSGEFGGEDI ID!
[TCS11CRAAFGSV IRDNAELVGLVKDALSMASGFELADMFPSSKLLNLLCWNKSKLWRMRERVDT I LEA IVDEHKBKKSGEFGGEDI ID!

LFRMQKDYQIKVP ITTNSIKAFIFDTFSAGTETSSTTTLWVLAELMRNPAVMAKZQAEVRAALKIZKTNWDVDDVQELKYMKSVVKETMRI
LFRMQKDLQIKVP ITTNS IKAF I FDTFSAGTETSSTTTLWVLAELMRNPAVMAKIYQAEVRAAL KEK TNWDVDDVQELKYMKSVVKETMRM
HPP IPL IPRSCREECVVNGYT IPNKAR IMINVWSMGRNPLYWEKP® TFWPERFDVSKDFMGNDFEFVPFGAGRR I CPGLNFGLANVEVH
HPP 1PL I PRSCREECVVNGYT I PNKAR IMINVWSMGRNPL YWEKPETFWPERFDRVSKDFMGNDFEFVPFGAGRR I CPGLNFGLANVEVH)
LAQLLYHFDWKLAEGMKPSDMDMSEAEGLTG I[EKNNLLLVPTPYDP:
LAQLLYHFDWKLAEGMKPSDMDMSEAEGLTG IFKNNLLLVPTPYDPY

90
90

180
180

270
270

360
360

450
450

497
497



iPD nucleotide sequences alignment

MpiPD
Uniigene0033747

MpiPD
Uniigene0033747

MpiPD
Unigene0033747

MpiPD
Unigene0033747

MpiPD
Uniigene0033747

MpiPD
Uniigene0033747

D
Unigene0033747

MpiPD
Unigene0033747

MpiPD
Uniigene0033747

ATGGCAAECGTGAAGAAGCTCGCAGGCAAGGTAGCCATCGTAACCGGCGGCGCCAGCGGCATCGGCGAGGTCACCGCCCGCCTCTTCGC
ATGGCAALICGTGAAGAAGCTCGCAGGCAAGGTAGCCATCGTAACCGGCGGCGCCAGCGGCATCGGCGAGGTCACCGCCCGCCTCTTCGC

[GAGCGCGGCGCCCGCGCRGTGGTGATCGCCGACATGCAGCCCGAGAAGGGCGGTACCGTGGCGGAATCCATRGGEGGCCGGCGGTGCAG!
GAGCGCGGCGCCCGCGCEG TGGTGATCGCCGACATGCAGCCCGAGAAGGGCGGTACCGTGGCGGAATCCATIOGGIGGCCGGCGGTGCAGT

[TACGTCCACTGCGACATCACCGACGAGEAACAGGTCAGGTCCGTCGTGGATTGGACCGCCGCCACCTACGGCGGCGTCGACGTGATGTTY
ACGTCCACTGCGACATCACCGACGAGEAACAGGTCAGGTCCGTCGTGGATTGGACCGCCGCCACCTACGGCGGCGTCGACGTGATGT T

GCAACGC@GGCACCGCCAGCGCCACCGCTCAGACCGTCCTGGACCTGGACCTGGCGCAGTTCGACCGCGTEATGCHGTCAACGCCCG
GCAACGCEGGCACCGCCAGCGCCACCGCTCAGACCGTCCTGGACCTGGACCTGGCGCAGTTCGACCGCGT®ATGCHEGTCAACGCCCG
[GGCACGGCGGCGTGCGTGAAGCAGGCGGCGCGYAAGATGGTGGAGCTGGGGAGGGGOGGCGCTATCATCTGCACCGCCAGCGCGACG
[GGCACGGCGGCGTGCGTGAAGCAGGCGGCGCGEAAGATGGTGGAGCTGGGGAGGGGRGGCGCTATCATCTGCACCGCCAGCGCGACG
®ACCACGCCGGECCCAACTTGACGGACTACATCATGTCGAAGTGCGGGGTGCTGGGGCTGGTGCGGTCGGCGAGTTTGCAGCTCGGGGTG
WACCACGCCGGYCCCAACT TGACGGACTACATCATGTCGAAGTGCGGGGTGCTGGGGCTGGTGCGGTCGGCGAGTTTGCAGCTCGGGGTY]

[CACGGGATTAGGGTTAACAGCGTGTCGCCGACGGCGCTGGCCACGCCGCTCACCGCGACGATCGGGCTCCGGACGGCCGCCGATGTGGAG
[CACGGGATTAGGGT TAACAGCGTGTCGCCGACGGCGCTGGCCACGCCGCTCACCGCGACGATCGGGCTCCGGACGGCCGCCGATGTGGAG

AGCTTCTATGGGCAGGTCACGAGCTTGAAAGGGGTGGCGATCACGGCGGAGCACGTGGOEGAGGCGGTGGCATTTCTGGCTTCGGATGAG]
AGCTTCTATGGGCAGGTCACGAGCTTGAAAGGGGTGGCGATCACGGCGGAGCACGTGGOEGAGGCCGTGGCETTTCTGGCTTCGGATGAG
IGCGGCGTTCGTCACCGGCCATGATTTGGCGGTGGATGGTGGACTGCAGTGTTTACCATTCGTGGCCGTGGCCAAGTG]
IGCGGCGTTCGTCACCGGCCATGATTTGGCGGTGGATGGTGGACTGCAGTGTTTACCATTCGTGGCCGTGGCCAAGTG]

90
90

180
180

270
270

360
360

450
450

540
540

630
630

720
720

797
797

iPD amino acid sequences alignment

MpiPD ASVKKLAGKVAIVTGGASG I GEVTARLFAERGARAVV I ADMQPEKGGTVAES I GGRRCSYVHCD I TDE®QVRSVVDWTAATYGGVDVMH
Unigene0033747 ALIVKKLAGKVAIVTGGASG I GEVTARLFAERGARAVV I ADMQPEKGGTVAES I GGRRCSYVHCD I TDEEQVRSVVDWTAATYGGVDVMH

MpiPD [CNAGTASATAQTVLDLDLAQFDRVMRVNARGTAACVKQAARKMVELGRGGA I ICTASAT\YgHAGPNLTDY IMSKCGVLGLVRSASLQLGV]
(VAT oo cicy 2 YA CNAG TASATAQTVLDLDLAQFDRVMRVNARG TAACVKQAARKMVELGRGGAT I CTASATINHAGPNLTDY IMSKCGVLGLVRSASLQLG!

MpiPD HGIRVNSVSPTALATPLTAT IGLRTAADVESFYGQVTSLKGVA I TAEHVAEAVAFLASDEAAFVTGHDLAVDGGLQCLPFVAVA|
(VAT TS ooy ZZ YA HG | RVNSVSPTALATPLTAT IGLRTAADVESFYGQVTSLKGVA I TAEHVAEAVAFLASDEAAFVTGHDLAVDGGLQCLPFVAVA]

90
90

180
180

264
264



iPR nucleotide sequences alignment

MpiPR
Uniigene0033916

MpiPR
Uniigene0033916

MpiPR
Unigene0033916

MpiPR
Unigene0033916

MpiPR
Uniigene0033916

MpiPR
Uniigene0033916

MpiPR
Unigene0033916

MpiPR
Unigene0033916

MpiPR
Uniigene0033916

MpiPR
Uniigene0033916

MpiPR
Uniigene0033916

ATGGCAEAZGTACAGAGGTATGCATTGGTGACGGGAGCAAABAAAGGAATCGGGT TCGAAATCTGCAGGCAGT TIEGCAGAAAAAGGAAT]
ATGGCARALIGTACAGAGGTATGCATTGGTGACGGGAGCAAAIIAAAGGAATCGGGTTCGAAATCTGCAGGCAGT TIRGCAGAAAAAGGAATY

T T AT T TAAC S AGAAATGAAAAGAGAGGOS TOBAAGC TCRACAAARGC TGC TRAACGAS TTRASTTTCTEAAAATCRTTTY
TR T ARG A GAR A TCARAAGACAGG O TOGARCC TOS AR T TGO TR ARCO AR TSR T TC TRARRATI TS

GTTTTTCATCACCTRIGATGTTAG
GTTTTTCATCALCTEGATGT TACEGATCSIGC TAGC T®GUSGCTGT T

GTGAAYAATGCAGGAGT TAGCGGAGTAGAGATGGTTGGAGATGT TTCYGTGT TCAAIGAGTATATTGAGGCTGACT TCAAGCCCTTCAA
GTGAACAATGC®GGAGTTAGCGGAGTAGAGATGGTTGGAGATGTTTC@GTGTTCAA®GAGTATATTGAGGCTGACT TCAASGCCCTTCAA
IGCACTCGAAGCTGGTGCAAAGGAAGAGCCGCCATTTAAGCTAAAAGCEAATGGAGAAATGATCGAAAAATTCGAAGGAGCCAAAGATTG
IGCACTCGAAGCTGGTGCAAAGGAAGAGCCGCCATTTAAGCCRAAAGCAAATGGAGAAATGATCGAAAAATTCGAAGGAGCCAAAGATTG
CTRGYAACAAACTACTA®GGTCCAAAGAGACTAACACAAGCCCTCATTCCTCTCTTACAACTATCTCCTTCRCCGAGAATCGTCAACGT
[GT®GAAACAAACTACTAIIGGTCCAAAGAGACTAACACAAGCCCTCATTCCTCTCTTACAACTATCTCCTTCECCGAGAATCGTCAACGTC]

[TCCTCCTCCTTCGGGAGTT TACTGCTACTGTGGAACGAATGGGCAAAGGGAGTGYTGGGEGACGAGGABAGECTGACAGAAGAGAGAGTG
CCTCCTCCTTCGGGAGTTTACTGCTIICTGTGGAACGAATGGGCAAAGGGAGT G TGGREGACGAGGAIAGHC TGACEGAAGAGAGAGT]]

IGACGAAGT@®GTGGAGGTTTTTCTCAARGATATAAAAGAAGGTAAGCTYGAAGAAAE®CAATGGCCTCCACATTTTGCGGCGGAAAGAG

[GACGAAGTAGTGGAGGTTTTTCTCAACGATATAAAAGAAGGTAAGCTEGAAGAAANICAATGGCCTCCACATTTTGCGGCGGAAAGAGTY
CGAAGGCGGCGYTGAACGCA
[TCGAAGGCGGCGETGAACG
ACCGACATTACCTTCCATGCGGH CEGAAGCTGCYCARGTTCCGGTGAAGCTGGCTCTGCTGCCTGATGGEGGGCC
ACCGACATTACCTTCCATGCGG! CEGAAGCTGCECAEGTTCCGGTGAAGCTGGCTCTGCTGCCTGATGGYGGGCC]

TCCGGTGCT T TCCCICOAGACAAAGCTTTGGC TS TSTATTA
[FOCSE TG TTCS TCOUECOACACARAGCTTTGGC U TRTATTA

QJIGATQUAGCTAGCE THGIGCTGTTGOGTCT TPATCAAATCTARATTCGGAAAECTIIGATATTCTG]
SGTCTTATCAAATCTASATTCGGAAARCTSGATATTCTY]

ACACTAAGATYGCGGCGAAGAAGTACCCGAGT TTCCGCATAAATGCIATATGCCOEGGT TATGCGAAA
®GCGGCGAAGAAGTACCCGAGTTTCCGCATAAATGCEATATGCCCOGGTTATGCGAAA

90
90

180
180

270
270

360
360

450
450

540
540

630
630

720
720

810
810

900
900

944
944

iPR amino acid sequences alignment

MpiPR
Unigene0033916

MpiPR
Unigene0033916

MpiPR
Unigene0033916

MpiPR
Unigene0033916

A=VQRYALVTGANKG I GFE ICRQLAEKG A S FHQLDVTDEASVAAVAVF IKSNFGKLD I
ANVQRYALVTGANKG I GFE I CRQLAEKGI 1V ILTIERNEKRGIEA [|SINGLVFHQLDVTI LIAAVAVF IKSIIFGKLDI

[VNNAGVSGVEMVGDVSVENEY I EADHSAL QAL EAGAKEEPPFKPKANGEM I EKFEGAKDOVYTNYYGPKRLTQAL IPLLQLSPSPRIVNV]
[VNNAGVSGVEMVGDVSVFNEY I EADFVAL QAL EAGAKEEPPFKPKANGEMTEKFEGAKDOMETNYYGPKRLTQAL IPLLQLSPSPRIVN

SSSFGSLLLLWNEWAKGVLGDEDL TEERVDEVVEVFLKD IKEGKLEESQWPPHFAAERVSKAALNAYTKIAAKKYPSFRINAICPGYAK]

SSSFGSLLLLWNEWAKGVLGDEDSL TEERVDEVVEVFLKD IKEGKLEENQWPPHFAAERVSKAALNAY TK1AAKKYPSFRINAICPGYAK]

[TD I TFHAGPLSVIAEAAQVPVKLALLPDGGPSGCHgPRDKALAI
[TD I TFHAGPLSVEEAAQVPVKLALLPDGGPSGCHEPRDKALAI

90
90

180
180

270
270

313
313



MFS nucleotide sequences alignment

MpMFS
Uniigene0030907

MpMFS
Uniigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Uniigene0030907

MpMFS
Uniigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Uniigene0030907

MpMFS
Uniigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Uniigene0030907

MpMFS
Uniigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

A COGCTCTTCTAGTATTTTTCTCTETCTCTTTAATCTTACTGGCGGTCCTTTTCCATAA ARE BEMCCTCAAGA
A CaGCTCTTCTAGTATTTTTCTCTUTCTCTTTAATCTTECTGGCGGTCCTTTTCCATAA IRICCCTCAAGA

JAAGAGGCIMMOGCCGCCGTCTCCATHAAGGCT TCCGGTGATCGGCCATT T8CACCTGATCGGAECCCTCYCCCACCGCTCCTTCASCTCC]
AAGAGGCEEMIGCCGCCGTCTCCATI®AAGGCT TCCGGTGATCGGCCAT T TECACCTGATCGGARCCCTCECCCACCGCTCCTTO®ACTC)

[TTATCCAAGCGCTACGGCGAGGTGATGCTACTCCATTTCGGCAGCGCTCCYGTCCTRGTGGCCTCCTCAGCEGCGGCGGCGCGTGAGAT!
ATCCAAGCGCTACGGCGAGGTGATGCTACTCCATTTCGGCAGCGCTCCEGTCCTO®GTGGCCTCCTCAGCOGCGGCGGCGCGTGAGAT!

ATGAAGAACCAAGACETGATCTTCGCGAGCAGGCCGAGGCTGAGCATCTCGACAGGCTGATGTACAGOGGCAAGHECGTGGCCTTCGC]
ATGAAGAACCAAGACATGATCTTCGCGAGCAGGCCGAGGCTGAGCATCT@CGACAGGCTGETGTACAGIGGCAAGHACGTGGCCTTCGC
®CCTACGGCGAGCACTGGCGUAACGCGCGGAGCATGTGCATGCTGCAGCTGCTCAGCGCTAAGAGGGTCCAGTCGTTCEGE A
[€CCTACGGCGAGCACTGGCGUOACGCGCGGAGCATGTGCETGCTGCAGCTGCTCAGCGCTAAGAGGGTCCAGTCGT TGO A
[GAAGAGGAAACGTCGGCYATGATTGAGAAGATCAGGCGAT CGRAGCCGAIACGGTCGTGAACTTGAGCGAGATGTTCATGGCGCTGACG
[GAAGAGGAAACGTCGGCEATGATTGAGAAGATCAGGCGAT CGEAGCCCRMMMCGGTCGTGAACT TGAGCGAGATGT TCATGGCGCTGACG

AACGGCGTARTTCACAGGGCGRJGT TAGGGCGGAAGGECTACGGCGGAGATGAT T TAATCEGAIITIS TGAIICAAGE T TATCIRAGCTCTTG
AACGGCGTAET TCACAGGGCGG®G T TAGGGCGGAAGTCHECGGCGGAGATGAT TS TAATCYGAS THTGAACAAGY T TATQEAGCTCTTY)

GGARGTTTCAACGTGGGGGATTACGTTCCATGGCTGYCTTGGAT®AACCGGATIFAATGGCGTCGATGCAGAAGTGGAAAAAGTCE] AeAl
[GGA®GTTTCAACGTGGGGGATTACGTTCCATGGCTGECT TGGATIAACCGGATIAATGGCGTCGATGCAGAAGTGGAAAAAGTOLN 'GE
AAGTTGGATGGA GAGGGTATTCTTCGARAATATAGAAEGAAGAAEGH[EEeReA TCARIETNAACGAAT TTCGTAGACACATTGC

AAGTTGGATGGATIRIATAGAGGGTATTCTTCGAEAATATAGAAIIGAAGAALI AP TGOLNI®AACGAATTTCGTAGACACETTGCT

ICAGTTTCAGAGAGAGAGTAAAGATACTIEACCCCGTCGAGGATGACGTAATCAAAGCTCTAATQ g q AGCGA
CAGTT TCAGAGAGAGAGTAAAGATACTIAACCCCGTCGAGGATGACGTAATCAAAGCTCTAATC®TCGACATRT T€C8GCCGGAANICGAT]

A g @®TCTAGAGTGGACGATGGCGGAGCTCATAARNAAACCCGCGYACCCTAAAAACTYTGCAGAACGAGGTGCGAGAAGT
A dq [TCTAGAGTGGACGATGGCGGAGCTCATAACGAAAIICCGCGRACCCTAAAAACTI®TGCAGAACGAGGTGCGAGAAG

[TCTAGAAACAAAGGHGGGATTACGEGAGGATGACGTGGACAAGATGCCATAYCTGAAAGCAGTATCCARGGAGATTCTACGCCTACATCCA
CTAGAAACAAAGGOGGGATTACIGAGGATGACGTGGACAAGATGCCATASCTGAAAGCAGTATCCAIIGGAGATTCTACGCCTACATCCA

[CCTTTCECARICTGCTCCCTCGAGAATTGACTCAAGACGCCAAYATGCTCGGCTACGACATCCCACGTGGCACGETCGTGTTGGTCAAC]
CCTTTCeCAII®ECTGCTCCCTCGAGAATTGACTCAAGACGCCAABATGCTCGGCTACGACETCCCACGTGGCACGTCGTGT TGGTCAA

AACTGGGCCATATCGAGAGACCCCTCGTTGTGGGAAAATCCCGAAGAATTTCGTCCAGAAAGGTTCCTCGAGACGAGCATAGACTATAAA
AACTGGGCCATATCGAGAGACCCCTCGTTGTGGGAAAATCCCGAAGAATTTCGTCCAGAAAGGTTCCTCGAGACGAGCATAGACTATAAA
GGG TGCAT TTIIGAGATGCTTCCGTTCGGGTCGGGICGAAGAGGGTGCCCCGGARRECACGTTTGCGATGECT TTATACGAGCTTGCACTA
[GGGATGCATTT®GAGATGCTTCCGTTCGGGTCGGGACGAAGAGGGTGCCCCGGAMICACGTTTGCGATGYCTTTATACGAGCTTGCACTA

CATAAGAAGTCTCCTTTGCTTGTGCTTGCTACTCCACGTCAATCTTG

87
90

174
180

264
270

354
360

444
450

534
537

624
627

714
717

804
807

894
897

984
987

1074
1077

1164
1167

1254
1257

1344
1347

1434
1411

1481
1411

MFS amino acid sequences alignment

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MpMFS
Unigene0030907

MAALLVFFSYSLILLAVLFHKR ISS . . RKEPEESTEI [IEVITE FUSLSKRYGEVMLLHFGSAPVLVASSAAAARE |
MAALLVFFSIESLILLAVLFHKR} [ESGREPPSPSRLPVIG HgSLSKRYGEVMLLHFGSAPVLVASSAAAARE I

MKNQDY, I FASRPRLS I [sDRLIYY SGKIEVAFARYGEHWRIARSMOILQL LSAKRVQSHelE I REEETSAM I EK | RRSSPLIIVVNLSEMFMAL
MKNQDIY 1 FASRPRLS IEDRLIYSGKVAFARYGERWRE ARSMOYLQLLSAKRVQSHsa | REEE TSAM T EK TRRI®PSMVVNL SEMENAL

NG\[HRAYL RIS GO0 NATIL LY IRLLGEFAVGDYVPLEINR INGVDAEVEKVSUIKLDGEEG | L RRYRAKENS=TNVDTLL
INGVYHRALGRKEGGODENMIL K 11ZL LG FNVGDYVPWLAWINR INGVDAEVEKV|gaKLOGE IEG LRZYRY KPS TNFVDTL]

[QFQRESKDT[RPVEDDV IKAL I SAGYDT TIFAALEWTMAEL I[SNPRTLKTLQNEVREVSRNKGG I TEDDVDKMPYLKAVSSE I LRLHP
[QFQRESKDT|\PVEDDV IKAL I[EDMZAAGDT TS AYL EWTMAEL I[gNPRTLKTLQNEVREVSRNKGG I TEDDVDKMPYLKAVSIE I LRLHP
FA|LLPRELTQDANMLGYDUPRGT\VLVNNWA I SROPSLWENPEEFRPERFLETS I DYKGEHFEMLPFGSGRRGCPGE TFAMAL YELA
HaSLLPREL TQDANMLGYD\Y,PRGT[EVLVNNWA I SROPSLWENPEEFRPERFLETS I DYKGUHFEMLPFGSGRRGCPGITFAMSL YELA

88
90

178
179

268
269

358
359

448
449

492
470



PR nucleotide sequences alignment

MpPR
Uniigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

MpPR
Uniigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

MpPR
Uniigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

MpPR
Uniigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

ATGGTGATGAACAAGCAAATTGTACTCAACAACTACATYAAYGGTTCT@TAAAACAATCCGACTTGECGTTGAGAACTTCCACGATCTG
ATGGTGATGAACAAGCAAATTGTACTCAACAACTACETI®AASGGTTCTRITAAAAEAATCCGACTTHICGTTGAGAACTTCCACGATCTG
ATGGAGATCCCAEATGGCTGCAACGGTGCCATTTTGGTCAAGAACTTGTACTTGTCCGTCAATCCTTATCTCATTCTTCGCATGGGAAAA
ATGGAGATCCCACATGGCTGCAACGGTGCCETTTTGGTCAAGAACTTGTACTTGTCCGTCAATCCTTATCTCATTCTTCGCATGGGAAAA
ICTCGATATCCCACAGTTTGATTCCATCCTTCCTGGCTCTACTATTGTTAGCTATGGAGTGTCAAAAGTATTGGATTCGACGCATCCGAG
ICTCGATATCCCACAGTTTGATTCCATCCTTCCTGGCTCTACTATTGTTAGCTATGGAGTGTCAAAAGTATTGGATTCGACGCATCCGAG

ACGAGAAAGGCGAACTGATTTGGGGGTCACAAGCTGGATGGGAGGAATATACCCT TATCCAAAATCCATATAATTTGTTTAAAATCCAA
[TACGAGAAAGGCGAACTGATTTGGGGGTCACAAGCTGGATGGGAGGAATATACCCTTATCCAAAATCCATATAATTTGT TTAAAATCCAA

[GACAAAGATGTGCCTTTATCCTACTATGTTGGGATTCTAGGAATGCCTGGGATGACAGCATATGCAGGATTTTTTGAGATTTGCTCTCCG
[GACAAAGATGTGCCTTTATCCTACTATGTTGGGATTCTAGGAATGCCTGGGATGACAGCATATGCAGGATTTTTTGAGATTTGCTCTCCG]
AAAAAAGGCGAAACTGTGTTTGTAACGGCTGCAGCAGGATCTGTGGGCCAGCTTGTTGGTCAGTTTGCAAAGATGTTTGGGTGCTATG

AAAAAAGGCGAAACTGTGTTTGTAACGGCTGCAGCAGGATCTGTGGGCCAGCTTGTTGGTCAGTTTGCAAAGATGTTTGGGTGCTATG

GTTGGAAGTGCAGGGAGCAAAGAGAAGGTTGATCTTTTGAAGAACAAATTTGGGTTCGATGATGCATTTAATTATAAAGAAGAGAGTGA
GTTGGAAGTGCAGGGAGCAAAGAGAAGGTTGATCTTTTGAAGAACAAATTTGGGTTCGATGATGCATTTAATTATAAAGAAGAGAGTGA
ATGATACTGCTTTGAAGAGGCACTTCCCCGAAGGAATTGATATATACTTCGATAATGT TGGAGGGAAGATGCTTGAAGCTGTGATCAA(
ATGATACTGCTTTGAAGAGGCACT TCCCCGAAGGAATTGATATATACTTCGATAATGT TGGAGGGAAGATGCTTGAAGCTGTGATCAA

AACATGAGAGTCCACGGCCGCATCGCGGTATGTGGGATGGTCTCCCAGTABAGCCTGAAGCAGCCYGAAGGCGTCCACAACTTGCTTAAG]

AACATGAGAGTCCACGGCCGCATCGCGGTATGTGGGATGGTCTCCCAGTAIJAGCCTGAAGCAGCCO®GAAGGCGTCCACAACTTGCTTAAG]
CTIYATCCCAAAECCAAATTCGTATGCAAGGGTTTGTYGTTGTTGATTACTATCATCTCTACCCAAAGTTCCTTGAEA cel
[CT{®ETCCCAAAZCAAATTCGTATGCAAGGGTTTGT®GTTGTTGATTACTATCATCTCTACCCAAAGTTCCTTGA q
ATCAAGGAAGGAAAAGTGAGATACGTCGAAGACATATCTGAAGGCCTTGAGAGEGCGCCTAGEGCTCTCTTGGGGGTGTARGTCGGTCG
ATCAAGGAAGGAAAAGTGAIIATACGTCGAAGACATATCTGAAGGCCTTGAGAGYGCGCCTAGYGCTCTCTTGGGGGTGTAYGTCGGTCG
AACETTGGCAATCAAGTTGTTGCCGTTTCTCGCGAGTA

AACATTGGCAATCAGGTTGTTGCCGTTTCTCGCGAGTA

90
90

180
180

270
270

360
360

450
450

540
540

630
630

720
720

810
810

900
900

990
990

1028
1028

PR amino acid sequences alignment

MpPR
Unigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

MpPR
Unigene0047772

MVMNKQ IVLNNY[INGSLK@SDLALRTST ICME 1PRGCNGAILVKNLYLSVNPYL ILRMGKLD IPQFDS ILPGST IVSYGVSKVLDSTHPY
IMVMNKQ I VLNNY)YNGSLKIZSDLELRTST I CME 1 PRGCNGANL VKNLYLSVNPYL I LRMGKLD 1 PQFDS I LPGST 1VSYGVSKVLDSTHP:

YEKGEL IWGSQAGWEEYTL IQNPYNLFK1QDKDVPLSYYVG I LGMPGMTAYAGFFE I CSPKKGETVFVTAAAGSVGQLVGQFAKMFGCYV]
[YEKGEL IWGSQAGWEEY TL IQNPYNLFK 1QDKDVPLSYYVG I LGMPGMTAYAGFFE I CSAKKGETVFVTAAAGSVGQLVGQFAKMFGCY!

[VGSAGSKEKVDLLKNKFGFDDAFNYKEESDYDTALKRHFPEG I D1IYFDNVGGKMLEAV INNMRVHGR I AVCGMVSQYSLKQPEGVHNLLK]
[VGSAGSKEKVDLLKNKFGFDDAFNYKEESDYDTALKRHFPEG I D1YFDNVGGKMLEAV INNMRVHGR 1AVCGMVSQYSLKQPEGVHNLLK]

EIPKQIRMQGFVVVDYYHLYPKFLEMVL'

& 1 KEGKVIJYVED I SEGLESAPSALLGVYVGRNYGNQVVAVSR
PKQIRMQGFVVVDYYHLYPKFLEMVL]

KEGKVUYVED I SEGLESAPSALLGVYVGRNIGNQVVAVSR]

90
90

180
180

270
270

341
341



MR nucleotide sequences alignment

MpMR
Uniigene0041050

MpMR
Uniigene0041050

MpMR
Unigene0041050

MpMR
Unigene0041050

MpMR
Uniigene0041050

MpMR
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ATGGCAGATACETTTACSCANAGGTATGCTTTGET TACYGGTGCAAACAAAGGAATCGGGTTCGAGATATGCAGGCAGT TAGCTTCGAAA
ATGGCAGATACYTTTACACAEAGGTATGCT TTGATTACG®GGTGCAAACAAAGGAATCGGGTTCGAGATATGCAGGCAGT TAGCTTCGAAA

[GGAATGAAGGTGATTTTAGCTTCAAGAAACGAGAAGAGAGGCATCGAAGCTCGAGAAAGGCTACTTAAGGAETCGAGATCAATTTCTGA
[GGAATGAAGGTGATTTTAGCT TCAAGAAACGAGAAGAGAGGCATCGAAGCTCGAGAAAGGCTACT TAAGGAATCGAGATCAATTTCTGA

IGACGATGTTGTTTTTCATCAACT(®GATGTTGETGACCCTGCTAGCGCTGTTGCTGTTGCTCACTTCATCGAAACCAAATTCGGGAGGCT
GACGATGTTGTTTTTCATCAACTIGATGT TGQTGACCCTGCTAGCGCTGT TGCTGTTGCTCACT TCATCGAAACCAAAT TCGGGAGGC

IGATATTCTGGTGAATAATGCGGGATTTACTGGAGTAGCGATAGAGGGAGATATTTCAGTGTATCAAGAGTGT®TTGAGGCAAACATTA
IGATATTCTGGTGAATAATGCGGGATTTACTGGAGTAGCGATAGAGGGAGATATTTCAGTGTATCAAGAGTGTIATTGAGGCAAACATTA
IGCAGCTCAG GTGGACAGGCA"TCCATTCCATCCCA"iOTM GGTAGGCTEATTGACACATTGGAGGGT TCAAAAGAGTGTATAGAA
[GCAGCTCAGAGTGGACAGGCAGETCCATTCCATCCCAAAIICRARTGGTAGGCTYATTGARACATTGGAGGGT TCAAAAGAGTGTATAGAA

ACAAACTACTATGGCACAAAAAGAATAACAGAAACCCTAATTCCTCTCCTGCAAAAATCTGATTCACCAACAATTGTCAATGTCTCETC
ACAAACTACTATGGCACAAAAAGAATAACAGAAACCCTAATTCCTCTCCTGCAAAAATCTGATTCECCAACAATTGTCAATGTCTCATCC]

ACCTTCTCEACTTTACTGCTCCAGCCTAATGAATGGGCAAAAGGAGTIETTTAGCAGIHAA NI [CAGCTGAATGAAGEGAAGGTGGAG)
ACCTTCTCOACTTTACTGCTCCAGCCTAATGAATGGGCAAAAGGAGTATT TAGCACHEANPNeCAGUCTGAATGAAGAGAAGGTGGAG

GAAGTTTTGCATGAATTT(@ T®AAGGAT TTCATIIGATGGTAAAIITGCAACAAAACCACTGGCCTCCTAACYTTGCAGCCTACAAAGTITCG
[GAAGTTTTGCATGAATTTIATEAAGGAT TTCAT@GATGGTAAA®TGCAACAAAACCACTGGCCTCCTAACETTGCAGCCTACAAAGTETCG]
AAAGCTGCTGTTAATGCETATACTCGGATCATAGCGCGAAAGTACCCGAGT TTCTGCATAAATTCAGTGTGTCCTGGTTTTGTTAGAACA
AAAGCTGCTGTTAATGCATATACTCGGATCATAGCGCGAAAGTACCCGAGT TTCTGCATAAATTCAGTGTGTCCTGGTTTTGTTAGAACA
[GATATTTGCTACAATCTTGGAGTACTAAGTGAAGCTGAAGGTGCTGAAGCTCCGGTGAAGCTGGCTTTGTTGCCCEATGGCGGGCCCTCG
[GATATTTGCTACAATCTTGGAGTACTAAGTGAAGCTGAAGGTGCTGAAGCTCCGGTGAAGCTGGCTTTGTTGCCCAATGGCGGGCCCTCG

GGCTCCTTYTTCTCTCGAGAGGAAGCCTTGTCCTTGTACTA
IGGCTCCTT@TTCTCTCGAGAGGAAGCCTTGTCCTTGTACTA
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MR amino acid sequences alignment
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Unigene0041050
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DPASAVAVAHF IETKFGRI
'DPASAVAVAHFIETKFGR

MADTFTQRYALY TGANKG I GFE I CRQLASKGMKV I LASRNEKRG IEARERLLKESRS I SDDDVVFHQLD!
MADTFTQRYALLTGANKG I GFE I CRQLASKGMKV I LASRNEKRG I EARERLLKESRS I SDDDVVFHQLD!

DI LVNNAGFTGVAIEGD I SVYQECHEAN I 1 AAQEGQARPFHPKERIGRL IETLEGSKECIETNYYGTKRITETL IPLLQKSDSPT IVNVS!
DTLVNNAGFTGVATEGD I SVYQEC[JEANT 1AAQSGQARPFHPKEINGRL IETLEGSKECIETNYYGTKRITETLIPLLQKSDSPT IVNVSY

TFSTLLLQPNEWAKGVFSSNISLNEEKVEEVLHEREKDF I DGKLQQNHWPPNFAAYKVSKAAVNAYTR I | ARKYPSFCINSVCPGFVR
[TFSTLLLQPNEWAKGVFSSEBMISLNE[EKVEEVLHERYKDF I DGKLQQNHWPPNEAAYKVSKAAVNAYTR I TARKYPSFCINSVCPGFVR

D1CYNLGVLSEAEGAEAPVKLALLPRGGPSGSFFSREEALS|
DICYNLGVLSEAEGAEAPVKLALLPNGGPSGSFFSREEALS|

Supplementary Figure 6 Alignment of nucleotide and amino acid sequences of 9 menthol biosynthetic genes from M. piperita

and M. canadensis.
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