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CATGCGGIGCTGTATTATABCCAGCGTGCGA
CATGCGGCGETGTATTATAGCCAGCGTGCGA
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CATINNSSRIGCTGTATTATIE®ECAGCGTGCGA

CATGlGE®AGCTGTATTATAGCCAGCGTGCGA
CATGUGGCGCTGTATTATAGCCAGCGTGCGA
CATGCGINICEMATATTATAGCCAGCGTGCGA
CATGCGAYRICTGTATTATAGCCAGCGTGCGA
CATGCGAYRICTGTATTATAGCCAGCGTGCGA
CATGCGIYRICTGTATTATAGCCAGCGTIRCEA
CATGCCIYRICTGTATTATAGCCAGCGTIACIEA
CATGCCRYMICTGTATTATAGCCAGCGTIACIE®A
CATGCGMRICTGTATTATMECAGCGTACEA
CATGCGAYRICTGTATTAT®AECAGCCTGCGA
CATGCGNRICTGTATEATEAACAGCGTGCGA
CATGCGIRICTGTAT TAT®AECAGCGTRACEA
CATGCGCYRICTGTATTATAGCCAGCGTGCGA
CATGCCRYMICTGTATTATAGCCAGCGTGCGA
CATGCGGIGCTGTATTATAGCCAGCGTGCGA
CATGCGGUGCTGTATTATAGCCAGCGTGCGA
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CATGCGGCGETGTATTATAGCCAGCGTGCGA
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ACCOAEGAACAGGTGGAAGCGTGGAAACCGAT TGITGGATGCGGTGCA
ACCEAEGAACAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEAEGAACAIIGTGEAEGCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEAIIGAACAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEAEGAACAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEAEGAACAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEAEGAACAGGTGCEECCGTGGAAACCGATTGTGGATGCGGTGCA
ACCEEGAACAGGTGGEECCGTGGAAACCGATTGTGGATGCGGTGCA
GTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
GTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
CAGGTGRAAGCGTGGAAACCGATTGTGGATGCGGTGCA
CAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
CAGE¥EGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
CAGATHGAAGCGTGGAAACCGATTGTGGATGCGGTGCA
CAGGTGGEEGCGTGG
CALIGTGGEGCGTGG
AECESEGAACAGGTGGE®GCG
CERICTGGAAS

A AGAACAGGTGGAAGCGTGGC%¥EGTGGATGCGGTGCA ZNEAAAGGC
AINGALICAGGTGGAAGCGTGGAAACCG

"GAACAGGTGGAAGCGTGGAAACCG GTGGATGCGGTGCATGCGAAAGAT
"GAACAGGTGGAAGCGTGGAAACCG GTGGATGCGGTGCATGCGAAAGGC
GAACAGGTGGAAGCGTGGAAACCGATTGTG GEl®GTGCATGRYAAAAGGC
GAACAGGTGGAAGCGTGGAAACCGATTGTG GGCGTGCATG“AAAGGC
GGCGTGCATGA AAAGGC

ACCIAAIGAACALIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATCIYAAAAGGC
ACCIMAINGAACAGGTGGAAGCGTGGAAACCGATTGTGGATCEEGTGCATG®EAAAGGC
GAACAGGTGRAAGCGTGGAAACCGATTGTGGATGCGGTGCATGRYIAAAGGC
GAACAGGTGRAAGCGTGGAAACCGATTGTGGATGCGGTGCATGRYIAAAGGC

AINGAACAGRITIIGAAGCGTGGAAACCGATTGTGGATGCGGTGCATINE®EAIIGGC
AINGAACALIIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATG®EAAAGGC
GTGGAAGCGTGGAAACCGATTGTGGATGCGGCTGCATGE®EAAAGGC
AINGAACAGGTGGAAGCGTGGAAACCGATTGTGGATGCGGCTGCATGRYAAAGGC
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AINGAACALIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATGE®EAAAGGC
AINGAACALIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATGEEAAAGGC
AINGAACALIIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATG®EAAAGGC
AIMGAACALIGTGGAAGCGTGGAAACCGATTGTGGATGCGGTGCATGE®EAAAGGC
AINGAACAGGTGGALIGCGTGGAAACCGATTGTGGATGCGGTGCATCAYAAAGGC
ACCI®ACGAACAGITGGAAGCGTGGAAACCGATTGTCRARGCGGTGCATGAYJAAAGGC
‘CCCHGGAACAGGTGGAAGCGTGGAAACCGATTGTG‘ 2 GCGGTGCATGRYAAAGGC
ACCO®ACGAACAIIGTGGAAGCGTGGAAACCGATTGT GEACGCGGTGCATGIAAAAGGC
2 GCGGTGCATGRYAAAGGC
2 GCGGTGCATGRYAAAGGC
GCGGTGCATGRYAAAGGC
2 GCGGTGCATGEMEAAAGGC
2 GCGGTGCATGRYAAAGGC
aGCCGGTGCATGRYIAAAGGC

GAACAGGTGGAAGCGTGGAAACCGATTGT G
GAACAGGTGGAAGCGTGGAAACCGATTGTG
ACC®ACGCAACAGGTGGAAGCGTGGAAACCGATTGTClg
‘CCCHGGAACAGGTGGAAGCGTGGAAACCGATTGTG‘

(eGAACAGRTIGAARESTGGAA
AECEATICEECAGGTGGAAGCOTGCAAARYNTE
S CEALICRECAGGTGGAAGCGTCGAAAIYYNG
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ACCEA TCCGCAGGCGGCGGCGTGGCG CCGETEGTGG
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[TGCCAGATTTGGCATGTGGGCCCTGTGAGCMSRPANIGHYT T TCAGCCGEAIPGGCCAGGCGCCGATTAGC
TGCCAGAT T[8GCATGT GGGCCGTGEGAGCISOANCGINITTTCAGCCGEAIGGCCAGGCGCCGETEAGC
TGCCAGAT T(e{6GCATGEGGGCCCTGECAGCINOANCGINITT TCAGCCGEANGGCEARGCGCCGATTAGC
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0SOPR0O6-2

[TGCCAGETETGGCATGTGGGCCCCTGTGAGCIMSARNCGIYITIATCAGCCGAACGGCCAGGCGCCGATTAGC
OsOPRO6-4 |ielele\eC GCATGTGGGCCGTGEGAGCINS®ANCCAYWNECAGCCGAACGGCCAGGCGCCGATTAGC
(oISJ0 = s [SEXC I T GCCAGE®TETGGCATGTGGGCCGTGTGAGCINSSAMCGIVATIAT CAGCCGEALIGGCCAGGCGCCGATTAGC
OO/ NOSTIS I MIECAGAT T TGGCATGTGGGCCCTGTGAGCIAMEAGCGIYIT T TCAGCCGAACGGCCAGGCGCCGATTAGC
oI Yo S I (€ CAGAT T TGGCATGTGGGCCGTGTGAGCINSSABCCINITTTCAGCCGAACGGCCAGGCGCCGATTAGE
@Al OIS EVAT GCCAGETETGGCATGTGGGCCGTGTGAGCEEACGHEETECAGCCCEECGGCEEGCGCGCCGATTAGC
SbOPR09-1 [ieeloe TGGCATGTGGGCCGTGTGAGCACC OCGEETTTCAGCCGEECCGCEOGGCCGCCGATTAGC
Sub. IV OsOPRO1-1 AT C G TG G C Cloel T T TCAGCCGAACGGCCAGGCGCCGATTAGC
) 0sOPRO1-2 ATG a GGC G G @CAGALI TCE®A TIYNeeleleleG TEeTeTT T
ZmOPR0O3-1 GCGONECHGLee? GGCCGTGCGAGCCCGHGCGA‘TTTCAGCCGAACGGCCAGGCGCCGATTAGC
“~-SbOPR08-1 GCGCeelymieielef GGCCGTGEGAGCeoelseEGEVAT T TCAGCCGAACGGCCAGGCGCCGATTAGC
SO0 EN T GCCAGATTTGGCATGTGGGCCGTGOGAGCNRSANCGAY TIATCAGCCGAACGGCCAGRCECCGAT T[HEE
S]el0] {02 BN TGCCAGAT T TGGCATGTGGGCCCTGEGAGCINSOIFNICAYTIATCAGCCCGAACGGCCAGGCGCCGATTAGC
Sub. V | 0sOPR04-2 peleo/ Xy npicieloy ey jclelclelolcy [e/Cef-\eloG A G EAAG CCGATTAGC
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ILE TIATCAGCCGAACGGCCAGGCGCCGATTAGC
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ACACCIelo T TTCAGCCGAACGGCCAGGIACCGATTAGC
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JASCGILE TR TCAGCCGAACGGCCAGGCGCCGATTAGC
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A\CIOAGC ‘TC CCGAACGGC GGCGCCG GC
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SCACR A NG TGeCECLGCCG TGECG TG TEACCCTGATTGA CGACEARACA
NSO X0eANC — [YVAGCEARIACE —— AABCETIEGCGTATTC GCACHLIAS
AGCACCIIAS AGE - AASCETIEGCGTATTC GCACINISE
AGCACCIIA® AGEGA AAASCETIIEGCGTGTGC GCAGECINIET
AGCACCGA AGE  GCGCETLIEGCGTATTC GCAGENIEE
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Nele\GeAGCACHACCEG TAIRIGCGGCEEAAGGCTATCAGGTETATACSCCGAGCEGCCCGAA
N GOACC - (8GTCEG - ALRIAC CAGCCCGGAATATACIECCGTAT -~ CCGAC
CGAGCECCGETE GGCATGGCGGGEA ACC$ETA$ETGGA GCEGCETGAA — ABC
CeNEe ®OECLG - GGCATEGCGGGEC AGETIETATETGEAAEGCIEGCIETGAA - ACA
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ACCGAIGAAAT TCCGEEI®AT TG TGEA
ACCGARGAAATTCCCEE®ATTGTGEA
TAGCEEIICCGCGTCGTCTGHeRNECEGATGAAETECCCEEEATTGTGEA
TAGCIYYACCGCGTCGTCTGeRJACCGATGAAAT TCCGEE®AT TGTGE[E®GATTTTCGTCE
GATTTTCGTCTGGCG
GATTTTCGTCTGGCG
GATTTTCGTETGGCG

ACCGE@GAAATTCCGGGCATTGTGG‘

AOGATTTTCGCTCTGGCG
ABGGATTTTCGTCTGGCG
ACGATTTTCGTCTGGCG

AGAT GCCCGCCGCGTCGTCTGCGTGCEGATG??E¥E
AGAT GCOCECCGCRATCGTCTGEeRYECECATG ACGGATTTTCGTCTGGCG
LTACCeCECCGCCGTCGTCTCEegJACCCATGAAAT TCCGERAEAT TGTCIIAGCATTTTCGTIRTIGCG
CeCEeCCGCGTCGTCTCEegJACCGATGAAATTCCGEOACATTGTGRAGGATTTTCGTRATHGCG
COCCGCGTCGTCTGeJACCGATGAAATTCCGEALIETIEGTG ‘CGATTTTCGT&TTGCG

COCECCGCGTCGTCTGEERJACCGATGAAATTCCCIASSAT TRATHE
CCCCGCGTCGTCTGﬁﬂGﬁGAAATTCCGATTGTG
CleCleCCGCGTCGTCTCRACCAIRIGARCGAAATTCCCEE®ATTGTG
CCGCGTCGTCTGIel®ACCGATGAAATTCCGEAIATTGTG
COCECCGCGTCGTCTGEeACCIEEGAAATTCCGEIATTGTG

GAART TCINETYYNG
CTGEYAACCGATGAAS

CTGONIAIIGATGAAATTCCGOACAT TATII®ACKIATTTTCGTR

El®AGCECECCCCCTEeCTGEAAACCIE®GAAAT TCLIGEARETEGTGEANSAT TI TIAGE®CACGCG
CTCRAYAACCACIOGAAAT T CLIGEAINOTEGTGEANGAT Ta AGCC&GGCG
CleieAGC

gECCCGCGTCGTCTGGCGACCAGCGAAATTCCGG"ATTGTGG‘AC
ACAGUALIGCGGT GeeeleeniGCGGCEACCAAAGAGATAYRIAAACG T GLGEIEGCCEAN
ACCGCALIGAACAT elelelen jGCCGCEACCCC TIGAACATIYRIAAACG TLRYREELIE Al AlGAA
Colelelelef IGCCCGCEACCCC TEAACGATINRIAAACG TIAYIIAL T AIRACGIAALIA
TEﬁGAAGTGGCGAGC AAVAGLIGGAACAGGYGCCEARANRED
CSATHALUGAAGT Gleeefele IGA A IEA CClAeeE CGELYAGLIGGAAGCGCIUGCCIEAGCARALNN
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GCGCGTAACGCGETEGAAG
GCGCGTAACGCGAT TSAEG
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GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGETEGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAR
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGE G
GCGCGTAACGCGATTGARG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTRAAG
GCGCGTAACGCGATTIAAG
GCGCGTAACGCGATTIAAG
GCGCGTAACIESATTGAAG
GCGCGTAACIKEEATTGAAG
GCCYNAAACGCGETEGAAG
GCGCGTAACGCGATTGARG
GCGCGTAACGCGETEG

GCGCGTAACGCGATTAAG
GCGCGTAACGCGATENAAG
GCGCGTAACGCGATTIAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGETEGAAG
GCGCGTAACGCGATTGAAG
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GCGCGTAACGCGATESIG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCGCGTAACGCGATTGAAG
GCCAAACGCGATTGEEG
GCGCGTAACGCGETECEEG
GCOYAAACGCGEETGAAG
GCGCLIEAACGCGAT TS EIIG
GCGCLIEAACGCGATTEERIG
GCGCRJEAACGCGATTEGIG
GCCRYITAACGCGATTGAAG
GCGEIIEAACGCGATTRAAG
GCGINJTAACGCGATTINAAG
GCGINITAACGCGATTINAAG
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CGGGCTTTGATGEEGTGGAAAT TCATGGCGCGCATGGCTATCTGETIEG

CGGGCTTTGATCEEGTGGAAATTCATGGCGCGCATGGCTATCTCETIEC
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGRABGGCTATCTCETEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGETEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGC AIITCLIGE
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGC AT CLICE
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTYTCTGETEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTHUTCTICETEC
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGﬁﬁEGGCTATCTGC G
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGRAOGGCTATCTGETEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIGATTIG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGETEG
[E[®GGCTTTGATGGCGTGGCGAAATTCATGGCGCGCATGGCTATCTC®

CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTG®

CGGGCTTTGATGGCGTGGﬁﬁE¥ECATGGCGCGA
CGGGCTTTGATGGCGTGG CATGGCGCG;
CGGGCTTTGATGGCGTGGAAATTCATGGCGCCa
CGGGCTTTGATGGCGTGGAAATTCATG®EGCGA
CGGGCTTTGATGGCGTGGAAATTCATGEGCGRAOGGCTATCTGHT TG
CGGGCTTTGATGGCGTGGAAAT TCATGEEGCCRAG®CGCTATCTICUTTG
CGGGCTTTGATGGCGTGGAAATTCATIGCGCGIRITGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATHGCGCGIITGGCTATCTGATTG
CGGGCTTTGATGGCGTGGﬁﬁE¥ECATGCﬁGCG‘AEGGC [TCTGOTEG
CGGGCTTTGATGGCGTGG CATGGCGCGCATGGCTYTCTGOTEG
CGGGCTTTGATGGCGTGGCGAAATTCATGGCGCGCATGGCTHUTCTC®

CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTE&CTGATTG

GGCTATCTGATTG
GGCTATCTGATTG
GGCTATCTGATTG
GGCCATCTGE GC

CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGETEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGE?EGGCT TCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCCIRAGGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGAEEG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGRABGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTG
CGGGCTTTGATGGCGTGGAAGTECATGGCGCGCATGGCTATCTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCITG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGRAGGGCTATA

CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTATCIG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCTHTCTGATTG
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCT,
CGGGCTTTGATGGCGTGGAAATTCATGEEGCGCATGEET:.
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCT,
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCT,

[oXoloXoloXaln)

CGGGCTTTGATGGCGTGGA: CATGGCGCGCATGGCT.
CGGGCTTTGATGGCGTGG CATGGCGCGCATGGCT.
CGGGCTTTGATGGCGTGG CATGGCGCGCATGGCT.
CGGGCTTTGATGGCGTGGA: CATGGCGCGCATGGCT,
CGGGCTTTGATGGCGTGG CATG®EGCGCATGGCT.

CGGGCTTTGATGGCGTGGAAATTCATGMEGCGCATGGCT
CGGGCTTTGATGGCIKJEGAAATTCATGGCGCGCATGGCT:
CGGGCTTTGATGGCGTGGAAATTCATGGCGESIATGGCT
CGGGCTTTGATGGCGTGGAAATTCATGGCGCGCATGGCT,
CGGGCTTTGATGGCRATIGAAAT TCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCATHGAAATTCATGGCGCGCATGGCTATRTHATTG
CGGGCTTTGATGGCCATHIHGCAAATTCATGGCGCGCATGGCTATCTGATTG
CGGGCTTTGATGGCRTIGAAAT TCATGGCGCGCATGGCTATCIGATTG
CGGGCTTTGATGGCRTUHCAAATTCATGGCGCGCATGGCTATCTGATTG

GCGINAYAAACGCGATTGAAGTGGCGGGCTTTGATGGCGTGGAAATTCATGGCGCGRAGGGCTATHTHATTG
GCGGCGITIGAAGTGGCGGGCTTTGATGGCGTGGAAATTCATG-GCG SACGGCTATCTGATTG

GCGELee®eECCGET|

[EGAAGTGGCGGGCTTTGATGGCGTGCAAATTCATGGCGCGRAOGGCTATCTGATTG

GCGCL®eQIGCCAT TBACCOGCEOGGCTTTGATGGCATIGAAATTCATGGCCEHUAA®GGCTATCTCHTEE
GCGegReloeqIGCCE T EIAAWT GGE®GGCT T TGATGGCGTGCAART{ECATGHECIEOANAGGGCTATC TG (¢
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AIMCAGTTTATGAAAGATAGCLKE[®AACGA

AIMCAGT TTATGAAAGATAGCIIE®AACGA

800
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BNCGTACCGATEAS

CGTACCGAT(®ALE

AIMCAGTTTATGAAAGATEGCGOGAACGA CG GATGAA
AIMCAGT TTATGAAAGATEGCIAME®AACGATGATCG GATGAA
AIMCAGT TTATGAAAGATAGCIE®AACGA CGTACCGATGAA
AIMCAGTTTATGAAAGATAGCIXEI®AACGA CGTACCGATGAA
AINCAGTTTATGAAAGATEGCGOGAACGA CGTECEGATGAA
AIMCAGT TTATGAAAGA G@GAACGA CGTACCGATGAA
AIMCAGTTTATGAAAGATAGCIXEI®AACGA CGTACCGATGAA
AJACAGTTTATGAAAGATAGCIQEI®AACGA CGTACCGATGAA
ATCAGTTTATGAAAGATAGCGEGAACGCHEERCGTACCGATEAE
ARCAGTTTATGAAAGATAGCGE®GAACGA CGTAECGATGAA
ATCAGTTTATGAAAGATAGCGE®GAACGA CGTACCGATGAA
ACAGTTTATGAAAGATAGCGE®GCAACGA CGTACCGATGAA
SCAGTTT®TGCAAAGATAGCGEGAACGA CG GATGAA
G@GAACGA CG GATGAA
ATCAGTTTATGAAAGATAGCGTGAACGA CGTACCGATGEE
ATCAGTTTATGAAAGEEAGCGTGAACGA CGTACCGATGAA
ATCAGTTTATGAAAGATAGCI®E®AACGA CG GA
ATCAGTTTATGAAAGATAGCIAMEAACGA CG GATG
NCAGTTTATGAAAGATEGCGTGAACGA CGTACCGATRAA
aCAGTTTATGAAAGATAGCGTGAACGA CGTACCGATGAA
ATCAGTTTATGAAAGATEGCGTGAACGHE CG¥ECEGATGAA
SCAGTTTATGAAAGATEGCGTGAACGA CGTECIEGATGAA
aCAGTTTATGAAAGATAGCGTGAACGA CGTACCGAT@AA
ATCAGTTTATGAAAGATAGCATIAACRAS CGTACCGATGAA
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ATCAGTTTETGAAAGATEGCH
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ATCAGTTTETGAAAR
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CGTACCGATGAA
CGTACCGATGAA
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CGTACCGATRAA
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A0 NN C GG CRERAGCCTGGAAAACCGTTGCCGT(®TIEGCGETGGAAGT GCTGGAYGCGGTGGT GEERJGAAETIEGGC
A (012 {0 s BN C GGCRERIAGCCTGGAAAACCGTTGCCGT®TEGCGETGGAAGTGGTGGAIIGCGGTGCTGERIGAAETECGC
S]eJ0] LN OBV I CCGCRERIAGCCTGCGAAAACCGT TGCCGT TTTGCGETGGAAGTGGTGGAIIGCGGTGGTCEERICAAGTIEGGC
S oJo] 2N (o BN M C GG CREAGCCTGGAAAACCGT TGCCGTTT TGCGETGGAAGT GGTGGAIIGCGGTGGTGEAIIGAAETEGGC
S]el0]SH KOV CGGCGGCAGCCTGGAAAACCGTTGCCGT TTTGCGETGCAAGTGGTGCALIGCCITHGC TGEE[6CAAETIEGGC
S1oJ0/ NN B CCGCGGCAGCCTGGAAAACCGT TGCCGT TTTGCGCETGGAAGTGGTGGAIIGCGRATHIGTGEEI®CAAETEGGC
Sub. III | ZmOPRO6-1 [efelele - TAelOG]elervivivielele) iy elolole) (e TiEGelervie) [ele) [eler Tieloe Cleley (e CG Tiervaviy gielele
S oJo] 22N (O ESC N C GG CREA G CETGGAAAACCGTTGCCGTTT TGUGETGGAARTIIG TGGALIGCGETGGTGEALIIGAAETEGGC
(OL{0/ S NO[SEN N CCGCRERAGCCTGGAAAACCGTTGCCGTTTTGCGETGGAAGT GIRATHGAUMGCGGTGGTGEEOCAAATTGGC
(O1{0] S N[ Ey N CCGCRERAGCCTGGAAAACCGT TGCCGTTTTGCGETGGAAGT GIRATHGAUMGCGGTGGTGEOCAAATTGGC
(OT0L {0 TV C GGCRERAGCCTGGAAAACCGTTGCCGT TTTGCGETCGAAGTGRTIIGAUIGCGG TGGTGE®EGA GGC]

(o1SJ0] >0 [SEC I C GG CRERAGCCTGGAAAACCGTTGCCGTTTTGHGETGGAAGTGATHGALIGCGRATHGTGE®EG elele
(0150120 BRI C GG CREARCCTGGAAAACCGTTGCCGTTTTGCGETGGAAGTGATIGAIGCGGTGGTGEEEG elele
NOING/L=Yo TSI C G ; (A G CCTGGAAAACCGTTGCCGTTTTGCGETGGAAGTGATHGARGCGGTGGTGESEGA GGC]
Aol LIS A CGGCRRRIACGCCTGGCGAAAACCGTTGCCGTTTTGCGCTGGAAGT GGT GleegIGCGCTGCOG e ®G elele
S oJo]2x{e ] BN BN C CGCRERAGCCTGEAIAACCGTTGCCGTTTTGCGCTGGAAGT GGTGEEIGCGGTGGEGHHEG elele

pAuel N TN CCGCRERAGCCTGGAAAACCGTTGCCGTTTTRC
aISTe[0l NI EN RN CGCCCREBIAGCCTGGAAAACCGTTGCCGTTTTIRC
~OsOPRO2-1 [eelef® AGCgTﬁGCGAACCGTTGCCGTTTTGCGCTGGAAGTGA

Sub. v | OSOPRO1-1 |eeicle [€GCRTIGAAAACCGTTGCCGTTTTGCCHEGGAAGTGRTIAMOGCGGTGCOGEE®GAAATTGGC
. (0Fo]=I={o =2 C G G R G C(& T GGAAAACCGTTGCCGTATTRACEETGCAIIGECATCIN®GCGCTCGOGEANGAAATTGGC
GGAAGTGITGCMEGCGGTGCEGEA GAQE$EGGC

GOEGCGGTGCOGEHEGA GGC

[SYeT0] =110 Y/ R C G CE A G CINTGGAAAACCGTTGCCGTTTTGCGCTGGAAGTG
Sub. V | 0sOPR04-2 [(eelee - Glefo

AJIG GGC
ITGG CCGTTGCCGTTTTGCGCTGGAAGTGGTGGAIGCGGT GGEGEEEGA, GGC

(o1ST0] o~ {0 /BN I C GG CRERAGCCT GMAAACCGTTGCCGTTTTGCGCTGGAAGTGIATIIGA clele
~SbOPR06-3 [(eiefele /\e[oA AACCGTTGCCGTTTTGCGCTGGAAGTGGTGGA elele
(PSOPR1 CGGC] A®CCITGG ACCGTTGCCGTTTiECGCTGGAAGTGGTGG"GCGGTGGCG ‘CG@%ETTGGC

PsOPR2 CGGC A®CCTGG CCGTTGCCGTTTTE®CCCTGGAAGTGGTGCARGCCGTGCGEGAANG TTGGC

PsOPR3 CGGC MCCCTGGAAAACCGTTGCCGTTT CGCTGGAAGTGGTGGARGCGGCTGGOCIRARG TTGGC

(O1015 {0 ZZ SN I C GGCRERAGCCTGGAAAACCGTTGCCGTTTTGCGCTGGAAGTGGTG GAAATTGGC

Aol N EN I CCGCREEAGCCTGGAAAACCGTTGCCGTTTTGCGCTGGAAGTG JIGAAATTGGC]

R oJo] (e[S EV I C CGCREAGCCTGGAAAACCGTTGCCGTTTTGCGCTGGAAGT GGTGOACGCGGTGGECMABGAAATTGGC

S oJo1 o {0[EN M C C[O[CREA GCCTGGAAAACCGTTGCCGTTT TGCGETGGAARTIR ACCCGGTGGTGEAINIGAAATTGGC

PtOPR6 CGGC AGCCTGGAAAACCGTTGCCGTTTT®CGCTGGAAR TGGARGCGGTGGTGEANG TeGGC

Sub. I | PtOPRY CGGC AGCCTGGAAAACCGTTGCCGTTTT®CGCTGGAAR TGGARGCGGTGGTGEANIG TEGGC

PtOPR2 CGGC] AGCCTGGAAAACCGTTGCCGTTTT®CGCTGGAAL GTGG“GCGE A®G TTGGC

PtOPR3 CGGC AGCCTGGAAAACCGTTGCCGTTTT®CGCTGGAARTUGTGGARGCGE A®G TTGGC

PtOPR1 CGGC AGCCTGGAAAACCGTTGCCGTTTTGCGCTGGAAGTGGTGGEOGCGCTGGCTGEANG TTGGC

VY o)1= (0NN R C GG CREIAGCCTGGAAAACCGTTGCCGT TTTGCGCTGEAEGT CRTHGARGCGGT CINOAAMGAAATTGGC

AtOPRO1-4 [elefele AGCCTGEQEAACCGTTGCAA‘TTTECGCTGGAAﬂTﬁGTGG‘TGCGGTGGCG AIMGAAATTGGC

AN K0/ (0N BRI C GGCRERAGCCTGEACAACCGT TGCIYAYAT TTGCGCTGGAAGT GGTGGAIIGCGGTGCOGRARGAAATTGGC

(V) KOl {eIS TR CCGCRERAGCCTGGAAAACCGTTGCCGTTT T@CGCTGGAAGT GGTGGARGCGGTGGTCMABGAAATTGGC

(V) o] 2={0 ISV C CGCREABCCTGGAAAACCGTTGCCGTTTTGCGCTGGAARTIGTGGAMGCGGTGGTCMABGAAATTGGC
\MtOPROS—l CGGCREAGCCTGGAAAACCCTTGCCGTTTTGCGCTGGAAGTGGTGCAIIGCGGTGGTGRAOGAAATTGGC

(V) KOO ISEC I C CGCREABCCTGGAAAACCGTTGCCGTT T TGIGCTGGAARTIIGTGGARGCGGTGGECMABGAAATTGGC
AL OO ISEV/ I C CGCREAGCCTGGAAAACCGT TGCCGTATTGUGCTGGAAGT GGTGGAIMGCGGTGGECMABGAAATTGGC

(L OIS NOISERS I C GG CRRRAGCCTGGAAAACCGTTGCCGTTTTGCGCTGGAAGTGGTGCARGCGGTCGEOGRAOGAAATTGCGC

Ol NOLE I CCGCRERIAGCCTGCGAAAACCGT TGCCGT TTTGCGCTGGCAAGTGGTGGARGCGGTGGRGRA®GAAAT TGGC

PpOPR4 CGGC AGCITGGAAAACCGTESECGTTT TRIGETGCCAARTIGTGGARGCGGTCNNNEANGAAATTGGC
PpOPRS CGGC AGCCERIGAAAACCGTTGCCGTTTTAYIGETGGAAGT GGTGGARGCGCT GINSOAAINGAAAT TGGC
Sub. VI | PpOPR2 CGGC AGCCTGGOEAACCGTTGCCGT T T TAYIGENAGAAGT GGTGGARGCGCT GINEOAANGAAETEGGC
PpOPR1 CGGC AGCIETGGAAAACCGTINKECGT T T T{ORIGIATHG
SmOPR1 CGGC AGCCTGGAAAACCGTTGCCIXETTTGCGCTGG
SmOPR2 CGGC] AGCETGGAAAACCGTTGCCGT TTTGCGCTGGAAWTGGTGGARGCGCTGRE®
SmOPR3 CGGC AGCETGCGAAAACCGTTGCCGTTTTGCGCTGG
SmOPR4 CGGC AGCETGGAAAACCGTTGCCGTTTTIXEECTGG
\.SMOPR6 CGGC] AGCIETGGAAAACCGT TGCCGT TTTGCGCTGCAA®TGGTGGARGCGGTGGEG
(PpOPR3 CGGC AGCCTGGAAAACCGTTGCCGTTTTRIGHTHG
SmOPRS5 CGGC AGCIATIG®EAACCGTRGCCG GIIGCTGG
PpOPR6 CGGC] AGCRITHIGAAAACCGT TGC| GRTGGAAGTG
PtOPR4 CGGC AGCIATGGAAAACCGTTGCCGTTTT®IGIATG

Sub. II | PtOPRS CGGC AGCIATIIGAAAACCGTTGCCGTTTTEMIGRTG
Y (02 0By B C GG CRRRAG CIATHIGMEAACCGT TGCCCT T T T{eq)G GTGGTGGARGCHECTGCTCAEOC®EATTGGC
(O{0/oiNoI TN CCGCRERAGCCTGRE®AACCGT TGCCGTTTT(OIGCTGGAAGT G e eeiGCGGTGGT G eCO®EATTGGC
Aol NN BN CCGCRERAGCCTGRE®AACCGT TGCCGTTTTOIGCTGGAAGT GIoeeeaiGCGGTGGT G eCO®EAT TGGC
SbOPRO7-1 [efefele - \e[oloq €A G CLY-(eloleq yeielolel I C T(e[og(eler-vNey e A CCCG Te[elelej feleg e/ GCECCLY el
416|110 VI C G ; CRIA G CC T GINI®AACCGTTGCCGTTTT(®IGC TGGAAGTCEEEeIGCCGTGG TGN CEATTGGC

~VcOPR1 CGGC AGCATIGAAAARCGTTGCCGTETEGCGCTGGAAGT GGTGGARGCGGTGGTGEBECHEETECGC
CrOPR2 CGGC] AGCHE TGAAAACCGTTGCCGTTTTGCGCTGGAAGTGG AINGCGGTGGTGeeeGleele T[eGCC
Sub. VI | CrOPR3 CGGC AGCIITHIGAAAACCGTTGCCGTTTTGCGCTGGAAGT CIAMEGARGCGCTGCT CeeeGeee T[eGGC

CrOPR1 CGGC AGCETGCE®EAACCGTTGCCCT(@T(ElIGCTGCAAINMEGTGGA
“~VCcOPR2 CGGC] AGCRITHGCE®EAACCGTRGCCGT®T[ElIGCTCGAACOGRTHIIGA

eleleleeieCleGCGECGCLGElee
clefele] ele ClEGCCECGCLGEee
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CCGGIIEGCGCTGGGCCINMITATATGGT GEASH
CCGCIREGCGCTGCGGCCLYITATATGGT GEAE®
[efeeleCGlelelelon el CGCA T IEEIECCTC
CCCEGCGCTGCGCEHNATATATGGT Gl®AE]®
CCGCREGCGCTGCGGCCYITATATCRTILCA®
CCGGIEGCGCTGCGCCIAYITATAT CRATII®A®
CCGOIEGCGCTGCGCCAYUTATATGGT GEAR®
CCGINMKEGCGCTGCGGCELMITATATCGT Geeql®
CCGGARGCGCTGGGCIE®TATATGGT GEAR®
CCGGARGCGCTGGGCIE®TATATGGT GEAR®
CCGGARGCGCTGGGCIOTATATCGT Geegf®
CCGGTGGCGCTGGGCAGCTATATGGTGCEGC

GG
GC
GC|
GC|
GC
GC
GC|
GC
GC|
GC|
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CCGOEGCGCTGCGCIE®TATATGGT Gl®AE]®
CCGCIIEGCGCTGGGCIO TATATCGT GEAE®

N P
TGAACSEIJEA
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LEYOCCTCL
TGAAClHegI®A
TGAACHERI®A
[TGAACAAA®A
[TGAACAAABA
TGAACIHERI®A
[TGAACAAA®A
TGAACAAAA
TGAACAAABA
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N P O T
IS GGCSTECTGTATTGCCATA
NS GGCETIECTGTATTGCCATA
€ABGGCTTCTGTATTGCCATA
€ARGGCTECTGTATTGCCATA
€ARGGCYTTCTGTATTGCCATA
CARGGCYTTCTGTATTGCCATA
€ARGGCYTTCTGTATTGCCATA
€ARGGCYTTCTGTATTGCCATA
AR GINRITTCTGTATTGCCATA
€ARGGCYTTCTGTATTGCCATA

TGAACAAACAT COGCIYNSTEECTGTATTGCCATA
TGAACAAAGATCO®GCGCYTTCTGTATTGCCATA
TGAACAAACGATCO®GCGCYTTCTGTATTGCCATA
[TGAACAAAGATCOGGGCYTTCTGTATTGCCATA

CCGGAIGCGCTGGHEeTATETGGTCHENACIOCERET GACCERERATERIGGCCETECTGTATTGCCATA
CCGG"GCGCTGGCGGGCTATATGGTGGEAAA‘C TGAECE AICHIGGGCETIECTGTATTGCCATA
CCGGARGUGCTGGHECTG LEALTGCCCTEA - IEYAMVACCTG GGCET[ECTGTATTGCCATA
[efeleier\ AGAAGIEECGeIe CNICLIE AL TGGCGTEA - - EIYA®GGCCTG GGCETECTGTATTGCCATIE
CCGGARGCGCTGCEECTGEATETGRTIIEALIEIYAYACCCTGCAAC oeeloafe; GGCETECTGTATTGCCATA
(elefeler.\Aeleleion fefeieleleq [ECLNIGLIE AL T Cla TAAAA NS EVNOCCGCTGC GGCET[ECTGTATTGCCATA
CCGGAIIGCGCTGGGCCTGTATATGATL®AE oG/ T GAECAAAGKE GGCETECTGTATTGClE®A
CCGGAIGCGCTGGGCCTGTATATGRTII®ALIEI®CLEEE TCAACAAAMLE GGCETECTGTATTGCLE®A
CCGGAQIGCGCTGG CCINIICECECCTCAAR - - IEGGEAGCCG GGCETECTGTAT TGCAAE
CCGGALIGCGCTGGGCETCTATATGGEG ORI VACEEE T CEALLocgjoe GGCETECTGTATTGClLele¢;
HEICTCGGCETGTATAT GGEGEACIERY TGAAClHEITA PVACRTTCTGTATTGCAEeE
CCGGARGCGCTGGGCCTGTATATGGEGEARE®GCCEEETGAACHERITA IACRTTCTGTATE®ECAT
CCGGARGCGCTGGGCCTGTATATGGEGEARNEOCCRERTCAACIHEITA AAGALRICIEIVALIGCCON T
CCGGARGCGCTGGGCCTGTATATGCGEGEALYISOCEERTCAACIHEITA JYaCRTTCTGTATCSECATIE
CCGGARGCGCTGGGCCTGTATATGCGOGRAWel®CCREETGAACAAA GGCIATTCTGTATTGCCATA
CCGGAMGCGCTGGGCCTGTATATGGECAAEeCCEREETGAACEAA GGCRTTCTGTATTGCCATA
CCGGARGCGCTGGGCCTGTATATGGEGRAANE®CCERERTGCAACAAA GGCIATTCTGTATEIIECATA
CCGGARGCGCTGGGCCTGTATATGGECAAEeGCERRTCAACAAE GGCETECTGTATTGCCATE
SYACTGGGCCTGTATATGGCRAEE®CCREETGAACAAA GGCRTTCTGTATSIKECAT€]
YaCTGGGCCTGTATATGGECRAEE®CCREETGAACAAA GGCRTTCTGTATSIKECAT(E]
CCGGARIGCGCTGGGCCTGTATATGCTGRARYACICCEEE TGAACAAATA GGCIATT[El®GTAT TGCCATA
CCGGANGCGCTGGGCCTGEATATGGTGAALYNeloCREE TGAACAAATA GGCRATT[E[®GTATTGCCATA
CCCGE®GCGCTGGGCCTGTATATCGTGEARVACIO CEERTGCAACAAATA GGCRTTCTGTHTTGCCATA
CCGRANSSIICTGGGCCTGTATATGGECAAINAeloCEEET GAACEETH G T TCTGTATTGCCATA
CCGGEOGCGCTGGCGCCTCTATATGGEGEALYCIOCEERTGCAACAAATA GGCRTTCTGTATTGCCATI¢]
CCGGARGCGCTGGGCCTCTATATGGTGEARYICIOCERRTGCAACAAATA GGCRTTCTGTATTGCCATA
CCGRAGGINACTGGGCCTCOATATGGTCNAMESGCERRTGAACAAATA IVACRTTCTGTATTGCCATA
CCGGAMGINACTGGGCCTGTATATGGTCNAGeGCEREETGAECAAATA PYACRTTCTGTATTGCCATA
CCCRMOGEYACTGCGCCTCTATATGGTGRAMEOGCCEERRTCAACAAATA JYaCRTTCTGTATTGCCATA
CTGGGCCTGTATATGGCTGRAE®CCERETGAACAAATA GGCIATTCTGTATTGCCATA
CTGGGCCTGTATATGGECMAGeCCEEETGAACAAATA GGCRTTCTGTATTGCCATIE
CTGGGCCTGTATATGGTGRAE®GCCRERTGAACAAATA GGCRTTCTGTATTGCCATA
ACIYACTGGGCCTGTATATGGTCiRAMEoGCRERTGAACAAATA GGCIATTCTGTATTGCCATA
AGCETCTHTETGCOCEANNSSCEREETGAACEETA AASCLIGEIEIPALICTGATGG
GCGTGTATA [ECEGIAAACCHE - — - IELYACCG TIEA AACLIGEIEIPALIC TCOANIG
CCG‘CCGGCCTG‘GCGTGTATA GOCIRAGASECERETCAACAAATA YACOTECTGTATOIECAT(E]
CCGGGCGCTGGGCTG_A GEGleAeloCCRERTCAACAAATA AASCLIGAIEIALIC TGO T
CCGEAEGIACTGGGCCTGTATETGRTIK®AeCCRERTCAACASECEREYCETEE TCTATEQ[ECAT®
CCGCTGCAGCTGGGCCTGTATATGGCGG AGAA TGAAC(Hel IACRTTCTGTATE®ECATH
CCCYREIAAYACTGG TCTYT®TGCGEGEANEOCCEEETCAACHERITA SACITTCTGTAT(C)€]
TGAAAGElE TGTYT®TGCGEGEANEOGCCEERTCAACIHENITA AAGAIRISIEIVALIGTG
CCGIREAYYACTGG TGTHT®TGGOCEANEOCCERERTCAACHEITA AACAINESICIVAIGTG

CCCGREGCGCTGGGCETG CLIClECECGTAACHE
CCGGIEGCGCTGGEEC CLEEIEGCGGGCT
CCGGARGCGCITG IENICLECATAGCAAAE
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CCOOLE®AGCTGCGCCTCEMEETGGTGEARE
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ofeie T/ Te8eACCCATACCIAICLEEEGAAC
CCGTaTGGCACCAACGTGTA CLECLEGRAC
ofele T TIECGCACCAARCLIEIAICLIECLIEGIAAC
GTEARACGAAACCCTGGAALAMICLIEIEGCCCGGA
GTECGTEAAACCCTGGATIEICIEEGCCCGGA
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/ZMOPRO8-1
ZmOPR0O9-1 CGTAAAGCGTTTICAL
SbOPR10-2 CGTEAARCETTTAAN
SbOPR10-1 CGTAAAGCGTTTAAS
SbOPR10-4 CGTAAAGCGTTTEAL
SbOPR10-5 CGTAAAGCGTTTIEAL
Sub. T | ZmoPRO6-1 TAAAGCCESSIRRINC
SbOPR10-3 TAAARCCE TEIRRIGC
0sOPRO6-1 COTAAARGTTTAARS
0SOPR06-2 CGTAAAGCGTTTAAN
0SOPRO6-4 COTAAARRGTTTAAR
0sOPR06-3 CGT CTTTAARS
0sOPR06-5 COTAAASRGTTTAAR
\0sOPR0O6-6 COTAAAGTTTAAR
~ZmOPRO8-2 CG¥EAAGCGTT CoT
SbOPR09-1 S GLICTGCRICCGUTHC G TR AANNAT T T oLl

Sub. Tv | OSOPRO1-1  CEGGIGAT TGCGCATGGCCETSIEe e sele 1)) TR/ VA ERElmICG T

0OsOPRO1-2 CGCCGCAGCGTCCGEeGCCe[seGe[eGCeGETGCAEA e[eenIGCCGC
ZmOPR0O3-1 CECTGGAEC‘TATGCTGC GCCi G CG GCGT T T{schE
~SbOPR08-1 Cl®CTGCAGC CG GCGTT T(e{exn
~0sOPR0O2-1
SbOPR04-1
Sub. V | 0sOPR04-2
0OsOPR04-3 TCGT

~SbOPR06-3 AJRRECGCATAGCCTGONGENNATGCGTAAAGCGTTTAAS
/PSOPR1 CCAAC AﬂﬁGCCTGE¥ECCG‘TGCGTAAAGCGTTTA‘A
PSOPR2 GRS ANAGCCTCHTRICCCRTGCGTAAAGCGTTTAAR
PSOPR3 A ANAGCCTCCTGCCOTGCGTAAAGCGTTTAAN
0SOPRO4-1 T \SEECGCATAGCCTGOEICCOTICGTEARGCCTTTAAN
ZmOPRO2-1 T \SSECGIATAGCCTGOIICCOATICGTEANGCGTT O
ShOPRO6-2 Jxele AR AR COIATAGCCTCCRICHCRT G TIEANGCGTTTEAR
ShOPRO6-1 ToTeAACcCeE AT GCGTAReGCCTTTAAL
PtOPR6 NI AR SRS CGCATAGCCTGCT GCCOMTCIAAARGCGTTTEAN
Sub. T | PtOPR7 W NICARA SRR CGCATAGCCTGCTGCCORTCI N AARGCGTTTIEAN
PtOPR2 oSN RRINETE ARAGCCTGCTGCCORTGCGTAAAGCGTTTAAR
PtOPR3 Pt AN R R Ne e ANAGCCTGCTGCCOTGCGTAAAGCGTTTAAR
PtOPR1 r T AN ool A T AGCCTGCTGCCORTGCGTAAAGCGTTTAAR
AtOPRO1-1 I THGANTES SIS ARAGCCTORESCCOTGCCTAABGCGTTTAAR
AtOPRO1-4 NI O ARS8 CGCATABCCTOAT GCCORTGCGTAAAGCGTTTAAN
AtOPRO1-5 e o RSN CATASCCTOATGCCORTGCGTIEAAGCGTTTAAN
MtOPRO5-2 BN e CCIATAGCCTGETGCCGRTGCGTAAAGCGTTTAAS
MtOPRO5-7 STl AINRSSIGCATAGCC T TGCOGTGCGTAAAGCGTTTAAR
| HEOPROS-1 NSSeCGIATAGCCTGERTGCCOMTGCGTAAAGCGTTTAAR
MtOPRO5-3 J\ele C AINTESSRIA TAGCC T TCESTIICG TAAAGIIG TTTAAR
/NtOPRO5-4 TR G AN RN Ee CATAGCCTGIETGCCOITGCGTAAAGCGTTTAAN
MtOPRO5-5 JXelec AINRS CCEATAGCCTCETGCOCTGCGTAAAGCGTTTAAN
MtOPRO5-6 JNSe AN RS CCRATAGCCTGRTGCCOTGCGTAAAGCGTTTAAN
PpOPR4 VR AN e C S ARAGCCTCREGCOGTGCGTAAAGCGTTTAAN
PPOPR5 (ol & VX ARA GCC T CIREG CCORTGCGTAAAGCGTRTAAN
Sub. VI | ppopr2 AiTEaﬁ‘GCAAACATAGCE IREEGCCOTIICGTAARGCG TR e
PPOPR1 ATERAACCGAT CCTGIREGCCOETGCGTAAAGCGT T TAAN
SMOPR1 ACGATGCGCA AUTGTGCG TESSIAIL YA
SmOPR2 SO eTYeC e GO TIREEGCCOETGCGTAAAGCGT TTAAN
SMOPR3 NETGGAAA ~ GCGAIS e TCIEESECIIEAAACG T CESRRE VA
SmOPR4 A G Y et e AP BT GG CCGRTGCGTRIGCCTTTAAN
\SmOPR6 A Y R etee A BT e GCCGRTGCGTRRIGCCTTTAAL
~PpOPR3 ACCCAGCTEARCTEBAAAAITTTT ClETEATCRE — BALIGHA
SMOPR5 CTGGGET TTCTIEGIEAA  GORACCRGCEGCAGCRGC
PPOPR6 TGGGEE  COSSAGTAESGCARE TEACCRAACGIICG T AR
PtOPR4 AGATETGGTGCEETACACACCEG T ABC TGESEICG T ESeATCEG
Sub. I | PtOPRS AGATIRAGAAGEREGATGA e cCoTIRIGCCTATEAS

AtOPRO2-1 ATGAAGNAGAAGEEANACTGALIEEAAAAGC ey AT GleleleyAYAC
0sOPR0O8-1 GGA
ZmOPRO1-1 GGAAGIMAGAAAGCIEGLICTGALKE®G TGEECEleey |GGCeeeqAJICCT
SbOPRO7-1 GGAAGAAGAAAGCIOGLICTGAE®C TG ClieleeyiGCCeleeg|AIICG T
\-ZmOPRO4-1 GGAAGIAAGAAAGCIEGLICTGALKE®G TCeECieeey |GGCCeeeqIAlICCT

~VcOPR1 AAGC CGTEIGUGTIRTAAR
CrOPR2 ATGCECG‘CCGT EATAGCCTGE®CCCG CGTAEOGHG AAI
Sub. VI | CrOPR3 ACGTECGACCAGCGRA] eeNGCGET(E AARY
CrOPR1 C GAACATTEﬁATTTGATCCG CGTAAGACET T TAE®
“~VCcOPR2 COGAACETGAACTTTGAMIGTG GTGATTUTEINAGCAAANIAIEAGC - — @ ECIIGGCGATTAAC
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GCGGCTATGATCGTGAAGAIIGGCAACIRAAGHUIGGTGGCE
GCGGCTATGATCGTGAAGAIRGGCAACRAAGHUIGGTGGCE
GCGGCTATGATCGTGAAGARGGCAACIRAAGIIGGTGGE®
GCGGCTATGATCGTGAAGARGGCAACIRAAGHUIGGTGGCEE
GCGGCTATGATCGTGAAGAIRGGCAACRAAGHUIGGTGGCE
GCGGCTATGATCGTGAAMARGGCAACAAGHGGTGGCE
GCGGCTATGATCGTGAAGARGGCAACIRAAGUGGTGGCE

GCGGCTATIRA®CCTGAAGARGCGCAACHEIGCGGTGRIEOGARGGC
GCGGCTATGATCGTGAAGAIRGGCAACIEEGCGGTGGCEGEOGGC
GCGGCTATGATCGTGALICMEGGCAACLYIEGCGGTGCGCEINE®GGC]
GCGGCTATGATCGTGAAGAIRGGCAACHERIGIIGGTGGCEGANGGC
GCGGCTATGE®CGTGCAAGA GGCAACGAAGCGE TAGCAGCEAT

GCGGCTA¥E£ECGTGAAG"GGCAACCG GCGGTGAGCC‘GGGC

GCGGCTATGEECCTGAAGAYIGGCAACIEAAGCGATIAEIOZE[0CGGC
GCGGCTATGATCGTGAAGAYIGGCAACIEMEGCGATHIGCEZE®GCGC
GCGGCTATRAGNNAGAAGAIIGGCAACAAAGCGGT o6 GGC
GCGGCTATGGCCGTGAAG‘TGGCAACCG GCGA TAGCACCEjel®

GCGGCTATGATCGTGAAGA
GCGGCTATGATCGTGAAGA

GCGGCTATIEECGTGAAGAIGGCAACIAAGCGGTGGCE
GCGGC

GCGGC

GCGGCTATGATCGTEAEGA
GCGGCTATIEECCTEAEGA
GCGGCTATGATCGTEAEGA
GCGGCTATGARCGTEAEGA
GCGGCTATGATCGTINABGA
GCGGCTATGATCGTSARIGA
GCGGCTATGATCGTEALIGA

CCAL®GCGE GAAG“GGC.

GCGGCTATR GAAGALCEIEAACEAAGCCRTISEIREeGGC
GCGGCTRTR A AIE®GGCAACEAAGCCRTHCIYYNSGGC
GCGGCTHTR AAAGARGGCAACEATIGCCRTIE IS GGC
GCGGCTATHASCGTGAAGAIIGGCAACEAAGCGET GeegiCele CIA
GCGGCTATGEECCTCALGAIGGCAACEAAGCCRTIACHESGGC

CECGCTYTGATCGTGALAEI®OGGCAACE®EeGCCl
@ECGCTYTGATCGTGALIAEI®OGGCAACEEeGCCl
SEGGCTITGATCCTGAIIE®GCGCAACE®EGCG
elelelelog TIIACCAAAGNACT GE[@ YOG CGle[ee Al TCAGAGCEE®
eleleleleCIYJACCETGEATACCE® VGV elele A
GCGGCTYTASECCTCAAMIECGCAOCIOACGCGGTGGCIEGA
[clefeieloq) T A CClEeIerVACTGElelo T T CAG eleeley e/ @ C

eloleieloq) TP ARCAAARYACT Gle[e[®\ T GCIAG(e[eleley (e C AGCH
GCGGCTATIA®ECCTGAAMEECGCOIElEAAGCGGT G0 CGC
GCGGCTATI®OCGCTGAAGIEGGCERRECAAGCCRTICIAYANlOGGC
GCGGCTATIQH®CGTGAAMLEGGCERREleAAGCCGT GCLRYAYAE®GGC
GCGGCTATISECCTGCAAMIEGCGCEIElEAAGCGGTGORYAYXeogIGEl
eleleielon i TANAGCGEATACCEHeGCGCCGEeeeyie BCAGCEH®
GCGGCTAT‘nAGCGG"AHCGGCGCGCCGGCGGTGGCGAHCGGC
[clefeieleq| TLICCLECGEGCAGCEe®GCCCLIGEeeey [ele[eCAGCielel®
eleelele A\ THAGCATENAECGEEOGAAGLYACTEEEAAAAGCEEl®
lefele[eC TGEGCA TIEAACAGEeCAACAG TATEEABCEA T(elee
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[TGGCGTATGGCCGTICTGTTTCTGGCGAACCCGGATCTGCCGegICGTTTTGA
TCIE®TATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGERICCTTTTGA
TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCEeICCTTTTGA
[TGGCGTATGGCCGICTGTTTCTGGCGAACCCGGATCTGCCGRAACGTTTTGA
[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCRAACGTTTTGA
[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCRAACGTTTTGA
TGGCGTATGGCCGTCINITTTCTGGCGAACCCGGATCTGECCAACGTTTTGA
[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCRAACGTTTTGA
TGS TITGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGMAACGTTTTGA
[TGGCGTATGGCCGTICTGTTTCTGGCGAACCCGGATCTGCCGEeRICGTTTTGA
TGGCGTATGGCCGTCINITTTCTGGCGAACCCGGATCTGCCGINAACGTTTTGH
TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCHeqJCCTTTTGA
[TGGCGTATGGCCGTICTGTTTCTGGCGAACCCGGATCTGCCGegICGTTTTGA

[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGEAACGTTTT(ee

TGGCGTATGGCIYNACTGTTTCTGGCGAACCCGGATCTGCCCOEUCGTTTTCARS

[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCHegICCTTT T{elepyenn
TCIEETATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGEERICGTTT T{olepieas

G
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132
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NN

GA
GA
[TGGCGTATGGCYYAYKEGT T TCTGGCGAACCCGGATCTGCCCHeICCTTTTGA
[TGGCGTATGGCIYNAMKEGTTTCTGGCGAACCCGGATCTGCCCRAACGTTTTGA
[TGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGHegICGT TT T{#€;
TGGUGTHTGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGERICCTT T T(®A G
TGGUPGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCCEEQICCTTT T[®A G
[TGGUGTATGGCCGTRTYT TTCTGGCGAACCCGGATCTGCCGRAACGTTTTGA
[TGGUGTATGGCCCTRATYTTTCTGGCGCAACCCGGATCTGCCGRAACGTTTTGA
[TGGUGTATGGCCCTRATUTTTCTGGCGCGAACCCGGATCTGCCGEEICGTTTTGA
TGGCGTATGGCCGTCTGTTTCTCEEAACCCGGATCTGCCGEAACGTTTTGA AA
TGGCGTITGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGOERICGTTTTGA AG
TIHGCGTATGGCCGTIEGTTTCTCRESAACCCGGATCTGCCGEEICGTTTTGE (¢ C]
[TGGCGTATGGCCGTCTGT T TCTCIE®AACCCGGATCTGCCGEeERICGT TTTGA AA
[TGGCCTPTGGCCGTCTGTTTCTGGCCGAACCCGGATCTGCCGRAACGTTTTGA
[TGGCGTHTGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGRAACGTTTTGA
[TGGCGTATGGCCGTICTGTTTCTGGCGAACCCGGATCTGCCGEeICGTTTTGA
[TGGCGTATGGCCGTCTGTTTCTGGCGAACCCGGATCTGCCGHeJCGTTTTGA
TGGCGTATGGCCGTETGTTTCTGGCGAACCCGGATCTGCCGERICGTTTTGA
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Additional file 4

Nucleotide sequences alignment of OPR genes from eleven species representing the six major lineages within the
green plants: the green algae (Chlamydomonas reinhardtii and Volvox carteri), the mosses (Physcomitrella patens),
the lycophytes (Selaginella moellendorffii), the gymnosperms (Picea sitchensis), the monocotyledoneous
angiosperms (Oryza sativa, Sorghum bicolor and Zea mays) and the dicotyledoneous angiosperms (Arabidopsis
thaliana, Populus trichocarpa and Medicago truncatula). Identical residues in the alignments are shaded and seven

well-conserved OPR subfamilies are represented as Sub. I, II, III, IV, V, VI and VI at the left side of the alignment.



