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>BminOBP8a  [gene=OBP8a ] [protein=odorant-binding protein 8a ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi011412] [locus=Contig914:542161:543131:+ 

len:468nt odorant-binding protein 8a]  

MKGTALVFIIPFSALFANINADYEEKTEDDFLSAGERCFQRERLAASYQHRFDNFDYPDEQ

PVHRYVHCIWTELKLWNDRTGFNVEHIAALYRDKANTEVLVPILSDCNRNAQNDPILNWC

YKAFKCVLNSRVGQWFKEDVGRKLQERHVGNHVA* 

>BminOBPlush  [gene=OBPlush ] [protein=odorant-binding protein lush ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi007112] 

[locus=Contig2134:556799:557867:- len:330nt  odorant-binding protein lush ] 

MQQFETSLDMMRNGCAPKFKVSTEILDNLRAGEFAENNSDLKLTKKGDFSVQKALAQIPI

ILPPEMQDAAKEALNACKDVQKNYKDSCDRVFYTTKCVRDYDPSTFKFP* 

>BminOBP19a1  [gene=OBP19a1 ] [protein=odorant-binding protein 19a1 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi003171] 

[locus=Contig1349:2158519:2162429:- len:348nt odorant-binding protein 19a1]  

MLNKINPFILTAVFIALVLHSDQVSGGATEDQMISAGKLMRDVCLPKFNKMKKGKFLYESS

LKQVDLLMPDSYKDDYRNGLGKCKDVANGIKNNCDASYAVLICLRDNISKFVFP* 

>BminOBP19a2  [gene=OBP19a2 ] [protein=odorant-binding protein 19a2 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi003172] 

[locus=Contig1349:2167677:2170122:+ len:444nt  odorant-binding protein 19a2]  

MNFCKVLFTTSVLAFLFATSISAGVTEEQMWATAKLMRDVCLPRFPKISIELANQLRDGNIP

DNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLVLPDNYKDDYRAGLLKCKDAN

GGIKRDNCEAAYRILKCLCGEIKKFIFP* 

>BminOBP19b  [gene=OBP19b ] [protein=odorant-binding protein 19b ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi003173] 

[locus=Contig1349:2174610:2175352:- len:465nt odorant-binding protein 19b]  

MFKVFTVFTGTILIIVTREVLAEEMMTLPMSLLLETIEPYAMECEPNPERVHAEELFLNKED

AHPITKCLRRCLMDQFELFAEDSTDVNTEKLVSWMVLLYSEKMDELKELSNGCNEKTIEM

GIIDKCEVAHSFAMCMLKEMREREYEIPEVEQ* 

>BminOBP19c  [gene=OBP19c ] [protein=odorant-binding protein 19c ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi003174] 

[locus=Contig1349:2177516:2178547:- len:555nt  odorant-binding protein 19c]  

MANSSSVLLFAGFICLMAVQSLSALNEDSHKLFGKRKPLMTREDPSTLEDYKRTKRQLSQ

PLQDFQDFIITSKTQCAREMDINPNELQKALLYEDQPTPKEKCLMECILKRMEVMDKDDT

LSTSAIGRIADIIGENNALITSIAMATAENCKKFITAKDSCERAYQINKCIAAEMKMRKIKLI

Y* 

>BminOBP19d1  [gene=OBP19d1 ] [protein=odorant-binding protein 19d1 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi003187] 

[locus=Contig1349:2323057:2325125:- len:426nt  odorant-binding protein 19d1]  

MKFLNIGLIVCVTLISNAMCDYEEAKAAAELCKEEVGATDDDVETILKFEPAGTMEAKCL

HACIIKRFGVMNGDGKIDRDKAMEILTIIASGNGEQQALGVEVLEACADIDVNEDHCEAA

EEYRTCMHAKAKENGFIMGRV* 

>BminOBP19d2  [gene=OBP19d2 ] [protein=odorant-binding protein 19d2 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi003188] 



[locus=Contig1349:2327243:2328975:- len:432nt  odorant-binding protein 19d2] 

MKYFVVFLAICSSAICFSEAGELLEKVKNIAEECKNQVGASDDDVAGLLKYEPAANDKAK

CLRACTMKKFGIMDENNKLVEAAAIDYIKAVAAGDAEFEKLSTEVFNECKNTPASSDECE

FAETFSSCIIENSKSKGIKILPQ* 

>BminOBP19d3  [gene=OBP19d3 ] [protein=odorant-binding protein 19d3 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi003186] 

[locus=Contig1349:2317823:2320040:- len:477nt  odorant-binding protein 19d3]   

MEVFKVLPIFALLSLVFAIIAADTGSNPPHYSSLRVMAEAAIEDCYEDAAESVKVQITDESF

DEIVKGSRTNLSRNAKCLRYCIMRKNGLLNEDNSIDRENILQIFQIIHPQIEKDFPLDVIQKC

SREMDKQADNCECAFVASSCILRELQVDGVTDI* 

>BminOBP28a  [gene=OBP28a ] [protein=odorant-binding protein 28a ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi003166] 

[locus=Contig1349:2007997:2008688:- len:444nt odorant-binding protein 28a]  

MAKFILIAALCILSAVVSKAAFNKEEVIKTFMTRAEECRGEVGAADSDVQDILSKLPAAGK

EGKCLRNCLMKKYSAVDNNGKFVKSVAEEHAQIYTDGDADKMKIAHEIIDACAGIPVPD

DPCEAAEVYGKCFLEQAKAHGIEKFDF* 

>BminOBP47a  [gene=OBP47a ] [protein=odorant-binding protein 47a ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi004519] 

[locus=Contig1553:5809231:5809976:- len:666nt  odorant-binding protein 47a]  

MDSKLIVLTATMLAAIVELTPFLSVEARSASVKMSLDLSVSEDQHRISADMVSLCALETDL

SMGELRRFSENDFRNATKAIECFTHCLYEHMGLLNNGVFVERDIISLLGDVTDLKRMLER

ECLGQYSDNKCERAFLIHQCYRAGQRVMMAPNRQPESIDQLNEERDGEEEKSVANLPKS

DMAMPSVHRMATDSERQLLIKNILAKRLPKKQTINQGLVEE* 

>BminOBP50c [gene=OBP50c ] [protein=odorant-binding protein 50c ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi005981] 

[locus=Contig1765:1515036:1516529:+ len:765nt odorant-binding protein 50c ] 

MKYFVGSLLLILLLGVNAYDFDDSVFNEYLFKELQSHYEEDQVYLHRARREATDAADAK

ECSKRNWKKDMQCCKGGNVIGDQLELFKSVKKQCIADLKGEPADDAFDPFDCEKMQQV

KEQMICITECIAKKFKSLDENGELQRDAILEGLRAQIGTVQWKVDAIEGYVDKCLAEVKE

KLDQKKKAGELKEGGCSRSPLAFHSCMWRQFWNGCPADLRVDSPKCNKLRERVANGDT

RFFGKHFLNKYYPSPRDEE* 

>BminOBP56a  [gene=OBP56a ] [protein=odorant-binding protein 56a ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi006859] [locus=Contig2076:264209:264928:- 

len:501nt odorant-binding protein 56a ] 

MKSSIICCILATVLLSLCTFGTDAALGRKPKKLTPELESKFEVLTAWIAYRLNLKHAKEACV

GEYGFSDELATNLVKIRVANPSDNEKCYVNCLYNKLVFYKDNAINKQAMKESLYEIVGEQ

RLMNIVNGCLNAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE* 

>BminOBP56b  [gene=OBP56b ] [protein=odorant-binding protein 56b ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi006857] [locus=Contig2076:216452:217185:- 

len:417nt odorant-binding protein 56b ] 

MKSLGFLYLFVAVFICGPITQLYAADDKAAREICIKETKLTPADANLVRGAAVISKLIQNEPE

ALKCFRLCYYKELGLIDAAGKTNAPKILEYMMQVSGVSDKTRLASALGACESVKGTSNC

DKWYQFEKCALAKLGA* 

>BminOBP56c [gene=OBP56c ] [protein=odorant-binding protein 56c ]  [organism=Bactrocera 



minax] [moltype=protein] [country=China] [ID=Bmi006858] [locus=Contig2076:218158:219269:- 

len:852nt odorant-binding protein 56c] 

MYYIISLFAILLCAAVQHAKSRTITLSVNMSLTMGVERHKELLEMRHQQRQQEQTRPAFTA

TLLRSCMKQTELSMAELQHFRLSLFCRDPELDCSDEPSTELPNFYEMEEDNLVSGETQIDG

IIYEPASDINEQNNNALEYEDPLTIKSDGKTDESLQCFVYCLYEQLGLIAKGVYMENELFAK

LYALVGRERHLVKECMNLNTNNKCESSYKMHLCYASLKILEEENRIRKILENAKDDQERE

EILEAETAQETHAMEETEPTQSIFAYAEGAKTEEVGVEQ* 

>BminOBP56d  [gene=OBP56d ] [protein=odorant-binding protein 56d ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi006856] [locus=Contig2076:208209:208978:- 

len:414nt  odorant-binding protein 56d ] 

MKFFTIVAVFAFVAVAAAQEGIKLSEEQKQKVHTLGAECLTETGASEAAVRAVGKGDLSQV

DDKVKCFAKCLQGKLGYFENGQVNEAVVQSSLGKVVGEEKIKAIQAKCNGLKGTDDCD

TAFLLHKCYVAENASTLV* 

>BminOBP56g  [gene=OBP56g ] [protein=odorant-binding protein 56g]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi006852] [locus=Contig2076:13872:14887:+ 

len:516nt odorant-binding protein 56g]   

MKSFITIALFVVSCAVVLCNANDPEMRKQIEECNKEHNVTPKDYHDFMEGKLTTIPENLK

CSSHCVMMKQGIMDDSGKFKAEVAKAKMNDDKFSATVDECKDLSGSTPCDTAMKITEC

LLSHK* 

>BminOBP56h1  [gene=OBP56h1 ] [protein=odorant-binding protein 56h1 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi006853] 

[locus=Contig2076:112291:113005:+ len:408nt odorant-binding protein 56h1]  

MHTLYVLTIIVALVTLAVCQSPADLEKFHKACMDEAKVTNEELKKFFQNGMKYDAAKENI

KCHTKCLMQKHGVWKNGAFDAEAKAKELMQIPKLKEHEVQIKQALSNCKNEKGANEC

DTAFKITMCLKEFKAQID* 

>BminOBP56hlike [gene=OBP56hlike ] [protein=odorant-binding protein 56h-like ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi008922] 

[locus=Contig3340:32457:32990:- len:402nt odorant-binding protein 56h-like]  

MKVVLLCFVSALLVAAQAEVPLKELIETCSKETGVPSEELQQFLDSEMDPAEATNGIKCH

MKCVLEKIGLYKNNMLDEALTIKFFKDNNKDQPVDVEALKQSVQNCNQKKGVDPCDTA

FQIAKCFMSQHPIFN* 

>BminOBP58c  [gene=OBP58c ] [protein=odorant-binding protein 58c ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi002479] 

[locus=Contig1300:1346081:1386904:- len:606nt odorant-binding protein 58c]  

MKNSTLIIFSFAWLLKFGNSLKIDCDNPEFIREDRIHYCCKHPDGYQEFVDSCAKETGFNYI

QSNEESIVDITADHATMGTCFAKCVFNKLQFMKGDELDMSAVRQHFESKYKADPEYAKE

MINAFDHCHGKSVENTAKFLSNPIFHNIGAEFCDPKPGVIMACVIREFFHNCPADRWAKTE

ECNTVLEFSKKCKDALTTI* 

>BminOBP73a  [gene=OBP73a ] [protein=odorant-binding protein 73a  ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi005271] 

[locus=Contig1697:132056:133593:+ len:795nt odorant-binding protein 73a]  

MISNVVYRAYIALILLDRAGILAKDLHGNSFTKVLRSKGSQLSRCLNPPRTARRVESFIQDC

QEDVKNKLFSEAYYILKSEVNKEYTELDITVDNIAEIDSTPASPAAPSLIFHTIEGNSNLASS

HNSYQFQSDRQQVTSLMHRIGRISYDPRSAIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDK



LGWPTLDGLVNFYSEGVNEHGFFMATLRSVNLCLHAITIKYNINRRKLPKLGESCDLAFD

VFDCISDQLTGYCLNQYE* 

>BminOBP83a  [gene=OBP83a ] [protein=odorant-binding protein 83a ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi002228] 

[locus=Contig1291:2252022:2252987:+ len:447nt odorant-binding protein 83a ] 

MYSIKSILGTLLWFGFLTTVIWAQKELRRDETYPPPELLKALRPVHDSCVSKTGVTEEAIKE

FSDGDVHEDELLKCYMYCVFEETDVLHEDGEVHLEKILDSLPQSMHDIALHMGKKCLYP

KGDNKCERAFWLHRCWKESDPKHYFLI* 

>BminOBP83b  [gene=OBP83b ] [protein=pheromone-binding protein-related protein 83b]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi002229] 

[locus=Contig1291:2258164:2261909:+ len:531nt pheromone-binding protein-related protein 83b]  

MVLTGIWRCQAFNAFLIVALSSSLTLMHVQAQEPRRDDKWPPPAVLKMAKIFHDICVEKT

GVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTVPGTVRDKLIN

MARGCEHPEGDTLCHKAWWFHQCWKKADPVIAEVRGGRPATRTPLSSPAALVTPAF* 

>BminOBP83cd  [gene=OBP83cd ] [protein=odorant-binding protein 83cd ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi002221] 

[locus=Contig1291:2006182:2011265:- len:1599nt odorant-binding protein 83cd ] 

MKLILIFLFAAAIISPSVAVVQPNAEEVRIISECLQSYGGLTEDNSQRLVRFKDWSEKYEEIPC

FTKCYIKNMFDMFDESVGFKDEQVIKQFGQPLYIACEHRMKPSTDNCQQAYNGFHCLVN

LEDDPFVIIESMKNVSTEAKTAMKDCLHRFDQYEWERIKDYAKNPVREPIPCFTKCFIDRL

QLYSQQTRQWNIPALTAKLGVPAAGANIQHCLKQRRNRNACVNSAATTKAANQDVE 

>BminOBP83g  [gene=OBP83g ] [protein=odorant-binding protein 83g ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi002220] 

[locus=Contig1291:2004665:2005886:+ len:429nt odorant-binding protein 83g ] 

MQTQLILLMACVALVAGKFHVRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFAPHKRTN

CYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKISHGLEKCLDHNEHDSDTCTWA

NRVFSCWISVNRPIVRRTYIEN* 

>BminOBP84a2  [gene=OBP84a2 ] [protein=odorant-binding protein 84a2 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi011107] 

[locus=Contig900:3020516:3021247:- len:513nt odorant-binding protein 84a2 ] 

MSNSNVLVVCPFMIMLLYCSIMISIQDRAKDNGDIFVQHKEQQECVRPIIVQANDSISSEGT

DVVLMCNSSFSIPSDYIAQFNMNGALSDTLDKTGMCFIRCYFEKAGLIKNWQLNKDMIM

QTMRLIKANSIEFCEPEAKQETNACIRTYAIAKCLMKRGFEDTCIQTVA* 

>BminOBP99b  [gene=OBP99b ] [protein=odorant-binding receptor 99b  ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi011411] 

[locus=Contig914:535616:536235:+ len:465nt odorant-binding receptor 99b ] 

MKFFLALLSLIFAVVLADEHDHAAHSDYVVKTNADLLRYRDECVSKLSIPADLVEKYKQ

WNFPDDEKTPCYLKCILEKFGLYDEEKGFDVHKIHHQLDGDKVDHSDATHGAIENCAKE

AAAAGDDACVRAYRGFSCFLKDNIQLVQAGVDKGSK* 

>BminOBP99d  [gene=OBP99d ] [protein=odorant-binding protein 99d ]  [organism=Bactrocera 

minax] [moltype=protein] [country=China] [ID=Bmi011413] [locus=Contig914:542542:560860:- 

len:672nt odorant-binding protein 99d]  

TEELFNPATAVPISEYEEASRRLYKAQGICIQKISSPTTRDNVASTEQKAGAYVRCIASNMGL

WTDATGYNSKRVAKFFIKEHNENEVMTVVDYCNQKHQQADLDLWAFEAYRCATAGRMG



IWLREYVLSAKL* 

>BminOBP99c1  [gene=OBP99c1 ] [protein=odorant-binding protein 99c1 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi011415] 

[locus=Contig914:665977:666592:+ len:450nt odorant-binding protein 99c1]  

MKFFIVILAVVALACAEDEWVPKNVAEIKVIRQECIKEFSLSEEHIQKLKNLEYPDEEPVRK

YLLCTAEKLGVFCEHEGFHANRIAKQFKMDLDEAEVLAIAEGCVDKNEEGSSPDVWAYR

GHKCLIDSKIGESVKAYIKKSADEAKKQ* 

>BminOBP99c2  [gene=OBP99c2 ] [protein=odorant-binding protein 99c2 ]  

[organism=Bactrocera minax] [moltype=protein] [country=China] [ID=Bmi011416] 

[locus=Contig914:669005:669795:- len:426nt odorant-binding protein 99c2 ] 

MKYFIVILAIIALVQADDWSPKTTDEIKSIRENCVKQVPSSDEEFKNRKKDEYPDIESVRNY

VLCTSKAWGLYEDGKGFKGEHVAQQFKGDLSEDEIKSIVHDCDEKTKEDSDDERAYHVL

MCILSSKLGGDVKELLKRSE* 

 

 

Supplemental figure 1-1  The alignment of OBP8a 

 
Supplemental figure 1-2  The alignment of OBP19a 
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MPQAMKCTAFVF---IILFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAASYQRRFDNFDYPDEEPVQRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

MXQAMKCTAFVF---ILLFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAASYQRRFDNFDYPDEEPVQRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

MPQAMKCTVFVH---IILFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAAPYQRRFDTFDYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

MPQAMKCTVFVH---IILFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAAPYQRRFDTFDYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

----MKGTALVF---IIPFSALFAN---INADYEEKTEDDFLSAGERCFQRERLAASYQHRFDNFDYPDEQPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

MPQAMKYTAFII---IILFSTLIAL---INADHEETTEDDFLSAGQRCFQRERLAASYQRRFDNFEYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

MTEAMKCSTIAFTWIIILLFNFCNF---IGADFEEKTEEDFLTASERCFQRERLAASYQRQFDNFVYPDEAPVHRYVHCIWNELKLWNDRTGFNVEHIAALYR--DKANTE

----MKRTTLAY---IIFLFTFCMP---ISADFEEKTEDDFLTASEHCYERERLPASYQRRFDNFDYPNEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

----MKRTTLAY---IIFLFTFCMPYGQISADFEEKTEDDFLTASEHCYERERLPASYQRRFDNFDYPNEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE

---MMRRSQIGLLSRLLLLLLVVELTPPAIPVPMRSSPQSLALLRARDQCGRELTAAQRLQLDRMQFEDAAHVRHYLHCFWSRLQLWLDETGFQAQRIVQSFGGERRLNVE
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--------------------------------MWATAKLMRDVCLPRFPKISIELANQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLVLPDSYKDD

MMYFCKAIFTTSILAFLFLTP--ISAGITEEQMWATAKLMRDVCLPRFPKINIELANQLRDGNIPDDNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDIVLPDSYKDD

-MHFCKVFLTTSVLAFLFATP--ISAGVTEEQMWATAKLMRDVCLPRFPKISIELANQLRDGNIPDDNKDVKCYINCVLEMMQTMKKGKFLYDASLKQVDLVLPDSYKDD

-MNFCKVLFTTSVLAFLFATS--ISAGVTEEQMWATAKLMRDVCLPRFPKISIELANQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLVLPDNYKDD

--------------------------------MWATAKLMRDVCLPRFPKISFELADQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLFDASL--------------

--------------------------------MWATAKLMRDVCLPRFPKIATELADQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLILPDSYKDD

-MKYFKVLLTSCIMVLFFIAP--TFAGVTEEQMWATAKLMRDVCLPRFPKIATELADQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLILPDSYKDD

MLNKINSFVLATVFIALVLHSDQVSGGATEEQMISAGKLMRDVCLPKFSKISPEVADGIKEGNVPD-TKDVKCYINCIMEMMQTMKKGKFLYESALKQIDLLMPDDYKDD
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MEVFSVFLASSCKYSKKMLKYFIIFTVTTFISLTQNVQANDIMKLPMGLLLEGVAPYANKCDPKPELEHMEELFLFKEDAQHATKCFRRCLMDQFELFVEGGTQVHTEKLAYGM

--------------------MFHLCVAAFLISMMGDVLADEMMTLPIGMLIEGVEPFVQDCDPKPELEHMEELFLNKEDAQQTTKCLRHCLMAQFELFKEGDTAVESEKLVGFM
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----------------------------------MSHLVHLTVLLLVGILCLGATSAKPHEEINRDHAAELANECKAETG------ATDEDVEQLMSHDLPERHE-AKCLRA
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 mak il aA ciLsAav kaAFnkeEaik fMt aEeCrgEvGAadsDiqd   K PAa keGKClrsC MKkyg mD nGKfvksva eha   TdgDadKlK A EIi

      

      

 : 110

 : 110

 : 110

 : 110

 : 110

 : 110

 : 110

 : 110

      

             

             

BdorOBP28a : 

BlatOBP28a : 

BoleOBP28a : 

BcucOBP28a : 

BminOBP28a : 

CcapOBP28a : 

RzepOBP28a : 

DmelOBP28a : 

             

                                     

      120       130       140        

DACADIAVPDDHCEATEVYGKCFMDQAKAHGIQKFDF

DACADIAVPDDHCEATEVYGKCFMEQAKAHGIQKFDF

DACADIAVPDDHCEASELYGKCFMDQAKARGIQKFDF

DACADIAVPADHCEATEVYGKCFMEQAKAHGIEKFEF

DACAGIPVPDDPCEAAEVYGKCFLEQAKAHGIEKFDF

DACADIAVPDDHCEATELYGKCFMEQTKAHGIDKFEF

DACAGIAVPDDHCEAAEIYGKCFMEQAKAHGLDKFEF

DTCAAITVPDDHCEAAEAYGTCFRGEAKKHGLL----

DaCA IaVPdDhCEA E YGkCFm qaKahGi kf f

      

      

 : 147

 : 147

 : 147

 : 147

 : 147

 : 147

 : 147

 : 143

      

               

               

BdorOBP44a   : 

BcucOBP44a   : 

BoleOBP44a   : 

BlatOBP44a   : 

CcapOBP44a   : 

RzepOBP44a   : 

DmelOBP44aX2 : 

DmelOBP44aX1 : 

               

                                                                                                              

        10        20        30        40        50        60        70        80        90       100       110

MKYIVAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGQNKENKDAVKADIEKCADK

MKYIVAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGQNKENKDAVKADIEKCADK

MKYIIAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGQNKENKDAVKADIEKCADK

MKYIVAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGHNKENKDAVKADIEKCADK

MKYIVAVLLA-LFALAAAEEYKLRNQDDLLKARKECMEAKKVPAEHIEKYKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGHNKENKDAVKADIEKCADK

MKYIAAVLLA-LFALAAAEEYKLRNQDDLLKARKECVEAKKVPVDHIEKYKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTHNLIAQLGQSKENKDAVKADIEKCADK

MKNAVAILLCALLGLASASDYKLRTAEDLQSARKECAASSKVTEALIAKYKTFDYPDDDITRNYIQCIFVKFDLFDEAKGFKVENLVAQLGQGKEDKAALKADIEKCADK

MKNAVAILLCALLGLASASDYKLRTAEDLQSARKECAASSKVTEALIAKYKTFDYPDDDITRNYIQCIFVKFDLFDEAKGFKVENLVAQLGQGKEDKAALKADIEKCADK

MKyivAvLLaaL a AaAeeYK RnqdDLlkARKEC eakKVp  hIeK KkFefPDDevTRcYIeCIFnKFqLFspteGFKt NLiAQLGq KEnKdAvKADIEKCADK

      

      

 : 110

 : 110

 : 110

 : 110

 : 109

 : 109

 : 110

 : 110

      

               

               

BdorOBP44a   : 

BcucOBP44a   : 

BoleOBP44a   : 

BlatOBP44a   : 

CcapOBP44a   : 

RzepOBP44a   : 

DmelOBP44aX2 : 

DmelOBP44aX1 : 

               

                                 

       120       130       140   

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN

NEQKSPANEWAFRGFKCFLGKNLPLVQAAVQKN

NEQKSPANEWAFRGFKCFLGKNLPLVQAAVQKN

NEQKSdsctWAyRGFKCFisKNLPLVQeslkKN

      

      

 : 143

 : 143

 : 143

 : 143

 : 142

 : 142

 : 143

 : 143

      

               

               

CcapOBP46aX2 : 

CcapOBP46aX1 : 

RzepOBP46a   : 

BdorOBP46a   : 

DmelOBP46a   : 

               

                                                                                                               

        10        20        30        40        50        60        70        80        90       100       110 

MFRTVIPIVIWLLLLQYQCHAEQ-KTTTDCSKLPKSI---------------------------------------CFVECLFNRSGICHQGKCSYQR--AIDYLDSEFA-

MFRTVIPIVIWLLLLQYQCHAEQ-KTTTDCSKLPKSIAPQSCCRFPEP----------FQNPILSECYTLYNDIGQCFVECLFNRSGICHQGKCSYQR--AIDYLDSEFA-

MIRAIIFFAIWVLAA--ICRAEQ-KTTTDCSKLPKSIAPQSCCRFPEP----------FQNPILDECYNLHNDIGQCFVECLFNRSGICRQGKCSYQR--AIDYLDREFA-

MIQLFILLSTWLFTE--KCYAEQ-NNQTDCSRLPKSIAPHICCRFPEL----------FEGQILDECHRLHNEFGQCFVECLFGRADICRHGKCSYQR--ANKYLDNKFV-

MCSQLFAFLLLLLTAFVTGRSTPPALDEDCELNSVDTMHDFCCDLHDESPQFSDCQMEWHEKIPYETDEEEQTYMFCTAECSFNSTNFLGRDRRSLNLNEVKEHLESDLVN

M    i    wll     c aeq    tDCs lpksi    cc                   i  e          CfvEClFnr  ic  gkcSyqr  a  yLd  f  

      

      

 :  68

 :  97

 :  95

 :  95

 : 111

      

               

               

CcapOBP46aX2 : 

CcapOBP46aX1 : 

RzepOBP46a   : 

BdorOBP46a   : 

DmelOBP46a   : 

               

                                                                                        

      120       130       140       150       160       170       180       190         

-LQQSAFKDIYKRAFKKCIAKA-NDVLGNMVKRFSRHGCHPLPEIIRFCIRNEMFTSCPNGYWNERVPGCSKKRDFIRNCIKDN----

-LQQSAFKDIYKRAFKKCIAKA-NDVLGNMVKRFSRHGCHPLPEIIRFCIRNEMFTSCPNGYWNERVPGCSKKRDFIRNCIKDN----

-LQQSAFKEIYKRAFKKCIAKA-NDVLGNMVKRFSRHGCHPLPEIIRFCVRNEMFTSCPNGYWNNRVAGCSKKRDFIRNCIKENL---

-LQQTIFKDIYKSAFKKCIEKG-NGLLTPLVERFRRNGCHPVPELIRFCVRNEMFISCPNEYWNEKLMRCTKKQQFIRHCTKEN----

DADIKLLYDTYVKCDKHALSLMPHKGVKQLSKRLSRLGCHPYPGLVLECVANEMILHCPTKRFRQTAQ-CEETRNHLKQCMQYLKYKS

 lqq  fkdiYk afKkci k  n  l   vkRfsR GCHP Pe irfC rNEMf sCPn ywn     C kkr fir C k n    

      

      

 : 150

 : 179

 : 178

 : 177

 : 198

      

               

               

BdorOBP47a   : 

BlatOBP47a   : 

BoleOBP47a   : 

BminOBP47a   : 

BcucOBP47a   : 

CcapOBP47a   : 

DmelOBP47aX1 : 

DmelOBP47aX2 : 

               

                                                                                                                   

        10        20        30        40        50        60        70        80        90       100       110     

----MDGKWVVLAGVILASIGNLPPFSGVEARSASVKMSLDLSVSEDQ-HRITADMVRLCALETDLSMDELRRFSENDFANATKATQCFTHCLFEHMGLVSNGIFVERDIISFLG

----MDSKWIVLAGAILASIGNLPPFPAVEARSASVKMSLDLSVSEDQ-HRKTADMVRLCALETDLSMDDLRRFSENDFSNVTKATQCFTHCLFEHMGLVSNGIFVERDIISFLG

MQSAINKALIVLTAVILATIGGLPSFPGVKARSASV--------------------------------DELRRFSEKDFSNATKATQCFTHSLCEHMGLVSNGVFVERYIISFLG

----MDSKLIVLTATMLAAIVELTPFLSVEARSASVKMSLDLSVSEDQ-HRISADMVSLCALETDLSMGELRRFSENDFRNATKAIECFTHCLYEHMGLLNNGVFVERDIISLLG

----MDSKLIVFTALVLAAMVELPTFPGVEARSASIKMSFDMSVSEDQ-HRINPEMVRLCALETDLSMDELRKFNENDFSNATKNTQCFTHCLYEHMGVVRNGVFVERDLISLLG

----MNN-------------------PTLTARVASIKMSIDLSISEDQ-HRINSDMVHLCALETDLFMEELRKFSENDFNDTVKVTQCFTHCLYEHMGLVRDGVFVQRDVISLLG

----MNR--------VLVLLLVLKMFALSESRFAKININLGLTVADESPKTITEEMIRLCGDQTDISLRELNKLQREDFSDPSESVQCFTHCLYEQMGLMHDGVFVERDLFGLLS

----MNR--------VLVLLLVLKMFALSE-----ININLGLTVADESPKTITEEMIRLCGDQTDISLRELNKLQREDFSDPSESVQCFTHCLYEQMGLMHDGVFVERDLFGLLS

    m           l     l  f   ear as      l v       i   m  lc   td s  eLr f e DF    k  qCFTHcL EhMGl   GvFVeRd is Lg

      

      

 : 110

 : 110

 :  83

 : 110

 : 110

 :  91

 : 103

 :  98

      

               

               

BdorOBP47a   : 

BlatOBP47a   : 

BoleOBP47a   : 

BminOBP47a   : 

BcucOBP47a   : 

CcapOBP47a   : 

DmelOBP47aX1 : 

DmelOBP47aX2 : 

               

                                                                                                                 

  120       130       140       150       160       170       180       190       200       210       220        

DVTDPKRMLERECLGQFSDNKCERAFLIHQCYRA--GQRLMKPPNNQPEPVDQLIEERNREEETPAVDLPTTDMAMASAHRMPPDDERQLLIKNILAKRLPRKQNIKQELEEE

DVTDPKRMLERECLGHFSDNKCETAFLIHQCYQS--GQRLMRPPYNQPEPVDQLNEEPNRKEETRAMDLSTTDMAMPSAHRMSPDAEHQLLIKNILAKRLPRKQNIKQGLEEE

DVTDPKRMLERECLGQFSDNKCERALLIHQCYRA--DQRLMK------DNIYLF-----------------------------------------------------------

DVTDLKRMLERECLGQYSDNKCERAFLIHQCYRA--GQRVMMAPNRQPESIDQLNEERDGEEEKSVANLPKSDMAMPSVHRMATDSERQLLIKNILAKRLPKKQTINQGLVEE

DVTDPKRMLERECLGQYSDNKCERAFLIHQCYRA--GQRMMMPSNHQLEPVDQINEEDNAEEE-STANLSKSDMAMTPAHRMAPNSERQLMIKKNLTKRLPKKQTINQGLEEE

DTIDSKHIIEHECFNQCSENKCKRAFLIHQCYHGDGGKGIISSAQQFEAAEDKLNEDEKEDDSEAASDVSLPRTLIESTMPVKAGTERQIILKKLLAKRQPKIH---------

DVSNTDYWPERQCHAIRGNNKCETAYRIHQCQQQLKQQQQNLLATKEVEVTTTPAGSDETKP---------------------------------------------------

DVSNTDYWPERQCHAIRGNNKCETAYRIHQCQQQLKQQQQNLLATKEVEVTTTPAGSDETKP---------------------------------------------------

Dv d k   EreC    s NKCe A lIHQCy     q          e                                                                

      

      

 : 221

 : 221

 : 129

 : 221

 : 220

 : 195

 : 165

 : 160

      

             

             

BlatOBP47b : 

BoleOBP47b : 

BcucOBP47b : 

CcapOBP47b : 

DmelOBP47b : 

             

                                                                                                                 

        10        20        30        40        50        60        70        80        90       100       110   

-----MQKIELFVFCAFLVYS---CVKAVEIDCRRPPQLVQPSLCCKNEERAAVMETCAQR-LGLSF-EKQKGATALEDVTCFAECIVKELQHLSAPEKINFEAVQKYLQTKS

-----MARLR-FLCCFSLLYTVK-YTDAVEIDCSRPPQLVQPSFCCKNDERAAVMETCAQR-LGISF-EKQNGATPLEDVTCFAECIVKELQHLSAPEEINFEAVQNYLQTKS

--MKIMLKFKLFVLFACLAYS---CAETVEIDCRRPPQLVQPNLCCKGGDSVPSLKTCAQR-LGVNL-EDQTGAIPLQTAACFAECIVKESQYITEPEKVNFEALQTYLQTKS

MKVRIMLQWKFCVFFLLLAVFGFGRSKAVEIDCQRPPRLVDPAQCCKDGGRDQIVEACAQR-MGLAS-QRGNGPPTVEAATCFAECILKQLQYMQEPEKINYEAMRKHLQMKF

-----MSPSQLLVIFASLALNTRLVFGQATIDCQRPPQLVDPALCCKDGGRDQVAEQCAQRILGTANGQKAGGPPSLDTAACLAECILTSSKYIDEPQKLNLANIRSDLSAKF

     M      v    L          veIDC RPPqLV P  CCK   r    e CAQR lG        G   l    CfAECI k  q    Pek N ea    Lq K 

      

      

 : 103

 : 104

 : 106

 : 111

 : 108

      

             

             

BlatOBP47b : 

BoleOBP47b : 

BcucOBP47b : 

CcapOBP47b : 

DmelOBP47b : 

             

                                                                                            

    120       130       140       150       160       170       180       190       200     

GNDTTYVDTMLTAYRKCVSVAQQRMQVIKQHS---LGGGVFALRS-CSPFSGILLSCVHMEYFMNCPANRWTDNAECALAKQFVTQCAIGTV

GNDTTYVNTMMTAYRKCESVAQQRMQSIKQMS---FGGGALSQRR-CSLFSGILLSCVHMEYFMNCPSNRWTDNEECALAKQFVTQCAIGSI

DNDTTYVDTMMTAYKKCELAAQQRMQMFQQIP---YGGGAIAQRRICSPFYGILLSCVHMEYFMNCPAQRWTTNEECALAKQFVKQCTVGAS

SNDTIYVNTMLQAYQKCEPSVQQKMQILKQTP---LGGGAAALRRGCSPFSGMLLGCTYMEYFKNCPAHRWNENEQCALAKQFVTKCSFNA-

SNDTLYVETMTMAFSKCEPQSQRRLAMIMQQQQQVQQQKTQQQQPRCSPFSAIVLGCTYMEYFKNCPDHRWTPNAQCTLAKAYVTQCGLGA-

 NDT YV TM  Ay KCe   Qqrmq   Q      ggg    r  CSpFsgilL C  MEYF NCP  RWt N  CaLAKqfVtqC  g  

      

      

 : 191

 : 192

 : 195

 : 199

 : 199

      



 

Supplemental figure 1-11  The alignment of OBP50a 

 

Supplemental figure 1-12  The alignment of OBP50c 

 

Supplemental figure 1-13  The alignment of OBP50e 

               

               

BdorOBP50a   : 

BlatOBP50a   : 

BcucOBP50a   : 

DmelOBP50aX1 : 

DmelOBP50aX2 : 

               

                                                                                                                

        10        20        30        40        50        60        70        80        90       100       110  

MNYRIIAIALLATQLGSVVAASDCRRSPAGFAKNLDQCCRRPKPNLSAYSRECPNIAERFRTSD---------------LDKVDCLFKAADILNGEQLKIDNARKMVKKLYP

MNYHIIAIALLAXQLGSVBAASDCSRPPTGFAKNLNQCCRRPKPNLSAYTRECPNIADRFRTSN---------------LEKVDCLFKAADILNGEQLKMDNTRKMVKKLYP

---------LLATQLGWVYAAIDCSTPQRDLIRNLGECCRKPKPDLSAFSSQCPNLNDRFRMSN---------------LERVECLFNASGVIKDEELQLDNTRKMVNAIYP

MRTGRILVALIFLGLIIPFRAAKCRAAP-KSVQNVHVCCSAPLPNWGVFNRECHKSAIQAS-------------------CRLDCDFNASSVLQGNRLIQAKVRPMLERAFS

MRTGRILVALIFLGLIIPFRAAKCRAAP-KSVQNVHVCCSAPLPNWGVFNRECHKSAIQASVSINRISKSKVNLANFLIKCRLDCDFNASSVLQGNRLIQAKVRPMLERAFS

m    i  aL    L     A  C   p     N   CC  P Pn     reC   a     s                    dC F A   l g  L     R M      

      

      

 :  97

 :  97

 :  88

 :  92

 : 111

      

               

               

BdorOBP50a   : 

BlatOBP50a   : 

BcucOBP50a   : 

DmelOBP50aX1 : 

DmelOBP50aX2 : 

               

                                                                                                         

     120       130       140       150       160       170       180       190       200       210       

NDPEFANTVLVSFEKCQSVVKARLAKIPKRRPTISAPQPSAVTRNMILIGYMTCAGHELPLNCPPKLWISSN-ECKITRDYLTNCQSIMG-GNRPFIGR------

NDPELANAVLVSFEKCQSVVKARLAKED--------------------LQYR-------PLN---LVW-------------------------------------

NDPEFAKAVVLSFDKCQPVVKARAAKIRSRRPTIVAPQPSVVTSKIFVIGYMSCAGQQLLVNCPSASRMSSN-KCERTREFMTNCKPMIGTGNSGFHGGRLRWRT

NEP-TIDAYESNFAKCSTVVRSKYQELSPLSR-------QSDACDRHALFYSLCAYARLIFTCPDKMWQRNNRMCQEAKAYAKKCP---WPALKMFMRNT-----

NEP-TIDAYESNFAKCSTVVRSKYQELSPLSR-------QSDACDRHALFYSLCAYARLIFTCPDKMWQRNNRMCQEAKAYAKKCP---WPALKMFMRNT-----

N P    a    F KC  VV                              Y  ca   l   cp   w   n  c         c          f         

      

      

 : 194

 : 135

 : 192

 : 181

 : 200

      

               

               

BdorOBP50c   : 

BlatOBP50c   : 

BminOBP50c   : 

BcucOBP50c   : 

CcapOBP50c   : 

RzepOBP50c2p : 

RzepOBP50c1  : 

DmelOBP50c   : 

               

                                                                                                                                       

        10        20        30        40        50        60        70        80        90       100       110       120       130     

--MKCFLVFLLLFVLLCVNAYDFDDSAFNEYLFKELQSHYEED---EVS-HRTRREAADAN-------ECSKRNWKKDMQCCKGGNVNGDQLELFKSVKKQCIADLKGEPADDAVDPFDCEKMQQVKEKMICITE

RVKREVLTRICIIISLGTNVIAFVD-TLDEYLFKELLSHYEED---EVS-HRTRREATDAN-------ECSKRNWKKDMQCCKGGNVNGDQLELFKSVKKQCIADLKGEPADDAVDPFDCEKMQQVKEKMICITE

--MKYFVGSLLLILLLGVNAYDFDDSVFNEYLFKELQSHYEED---QVYLHRARREATDAADAK----ECSKRNWKKDMQCCKGGNVIGDQLELFKSVKKQCIADLKGEPADDAFDPFDCEKMQQVKEQMICITE

--MKCFVGLLLLLVLLGVQAYDFDDSAFNEYLFKELQSHYEGE---ELYTHRTRREATDAK-------ECAKRSWKKDMQCCKNGNVNGDQWELFKSVKKQCIADLKGEPADQAYDPFDCEKMQQVKEQMICITE

--MKCVVSLLLMLVLLGVNAYDFDDSAFNEYLFKELQSLYDDDDVSHVHTQRTRREAIDSK-------ECDKRSWKKDMHCCKDSNANGEQLALFRSVKKECIAELKGEPADDAFNPFDCEKMKQVKEQMICISE

---------------------------------------------------------------------------------------------------------------DDAYDPFDCEKMQQVREKIICLSV

--MKCFVSLLLLVVLFGVNAYDFDDSAYNEYLFKELQSLQDEDNASDLLPNRARRDTAAESSAEHHSKECPKHSWKKDMHCCKGSNANDEQLEIFKSFRKECIAELKGEPADDAYDPFDCEKMQQVREKIICLSV

--MARHIALLICSLLAMAGCDPIDVDCTR------------------------------------------RQDFNIVKDCCVYPTFR------FDQFKSQCG----------KYMPVGAPRISP------CLYE

  m      l    l       fdd    eylfkel s             r rr             ec k  wkkdm cck  n    q   f s kk cia lkgepadda dPfdcekmqqv e  iC  e

      

      

 : 122

 : 123

 : 126

 : 123

 : 126

 :  24

 : 133

 :  69

      

               

               

BdorOBP50c   : 

BlatOBP50c   : 

BminOBP50c   : 

BcucOBP50c   : 

CcapOBP50c   : 

RzepOBP50c2p : 

RzepOBP50c1  : 

DmelOBP50c   : 

               

                                                                                                                                     

  140       150       160       170       180       190       200       210       220       230       240       250       260        

CVAKSFKSLDEHGELQRDAILEGLRGQIGTVQWKLDAIEGYVDTCLAEVKEKREQKQKAGELKEEGCSRSPLAFHSCMWRQFWNGCPTDLRVDSPKCNKLRERVANGDTRFFGKHFLHKYYPNPHDEE-----

CVAKSFKSLDEHGELQREAILEGLRAQIGTVQWKVDAIEDYVDTCLAEVKEKRERKQKAGELKEEGCSRSPLAFHSCMWRQFWNGCPADLRVDSPKCNKLRERVANGDTRFFGKHFLHKYYPNPRDEE-----

CIAKKFKSLDENGELQRDAILEGLRAQIGTVQWKVDAIEGYVDKCLAEVKEKLDQKKKAGELKEGGCSRSPLAFHSCMWRQFWNGCPADLRVDSPKCNKLRERVANGDTRFFGKHFLNKYYPSPRDEE-----

CVAKRFKSLDENGDLQRDAILEGLRGQIGTVQWKLDAIEGYVDKCLAEVKEKREQRQKTGQLKEGSCSRLPIAFHSCMWRQFWNGCPADLRVDSPKCNKMRERVADGDTRFFGKHFLNKYYPSPRDDD-----

CIAKKLKSLDEEGELKRDVILEGLRAQIGDAQWKIDAVEGYVDTCLAVVKEKREQREKDGESTEG-CSRSPLTFHGCMWRQFWKGCPAELRVDSPKCNKLRERVTNGDVSFFGKHFLNKYYPGPRDED-----

CVAKKFDTIDENGKLKRDVILAEMRKQIGDVQWKKNAVEGYVDKCLAEVKVRHEQREKEGRLGQG-CSRNPLTFQNCMWREFWNGCPAELQVDSPKCNKLRERTTAGNTRFFGKHLIYKYYPSPYDGEGVGGI

CVAKKFDTIDENGKLKRDVILAEMRKQIGDVQWKKNAVEGYVDKCLAEVKVRHEQREKEGRLGQG-CSRNPLTFQNCMWREFWNGCPAELQVDSPKCNKLRERTTAGNTRFFGKHLIYKYYPSPYDGEGVGGI

CIFNKTNTVVD-GAIHPDNARLMLEKLFGNQDFEEAYFNGLMG-CSDSVQEMISNRRSRPQRKTEQCSPFSLFYGICAQRYVFNHCPSSSWSGTESCEMARLQNMNCSKPSRGSSHRL---------------

C ak f   de G l rd il  lr qiG vqwk  a egyvd ClaeVke  eq  k g l    CSr pl f  CmwR fwngCPa l vdspkCnklRer   g trffGkh   kyyp p d       

      

      

 : 250

 : 251

 : 254

 : 251

 : 253

 : 156

 : 265

 : 185

      

               

               

RzepOBP50e5  : 

RzepOBP50e4  : 

RzepOBP50e2  : 

RzepOBP50e3  : 

CcapOBP50e2  : 

BdorOBP50e2  : 

BlatOBP50e2  : 

BoleOBP50e2  : 

BcucOBP50e7  : 

BcucOBP50e6  : 

BcucOBP50e2  : 

BcucOBP50e3  : 

BcucOBP50e5  : 

BcucOBP50e4  : 

BlatOBP50e1  : 

BoleOBP50e1  : 

BcucOBP50e1  : 

CcapOBP50e1  : 

RzepOBP50e1  : 

RzepOBP50e1p : 

DmelOBP50e1  : 

               

                                                                                                                        

        10        20        30        40        50        60        70        80        90       100       110       120

-----------MKASFVYFAVICVFVHYANAQDTT--SVDCTKKPRH--VPPHMCCPVPDLTTDELMQKCAQFA--EPPPP-----------------RPPSSEEPPMRGHPHPHGPHMH

-----------MKASFVYFAVICVFVHYANAQDTT--SVDCTKKPRH--VPPHMCCPVPDLTTDELMQQCAQFA--GPPPP-----------------RPSSSEEPPMRGHPHPHGQHMH

-----------MKAIDVYSAVICAFVHYANAQDAT--SVDCTKPPRY--VPLHMCCPVPSLTTDELMQQCAKFA--GPPQP---PPMT----RSNNVPPPRPRGGPKMRGRTHPHGLHAP

-----------MKASVVYFAVMCAFVHYVNAQDDT--RVDCTKPPRY--IPLHTCCPVPVLITDELMHQCAQFA--EPPPPSPPPPMK----MSKIVPPPRPRGGPKISGRPLVHGLHAP

-----------MKASLVYFAVIFAFAGHVKADDANNATVDCTKPPRF--VPLHLCCPVPDLNTEELMEQCADYAKLGPPPP----------------PPPMGNRGPPPRGGPHRHGPHHH

-----------MKAYFGYFVVIFVFVCHASADDET---VDCTKPPRF--VPPHMCCPVPDVSTDELKEQCAEYNKPPPPPP--------------------MGRGGPPKFDRRHHPHHTP

-----------MKAYFGYFVVIFAFVCHASAQDET---VDCTKPPRF--VPPHMCCPVPDVSTDELNEQCAEYNKPPPPPP--------------------VGRGGPPKFGRRHHPHHPP

-----------MKANFGFFVVIFVFVCHASADDET---VDCTKPPRH--VPPQMCCPVPDISTDELKEQCAEYNKPPPPPP--------------------MGRGGPPKFN---HHHHPP

-----MSQASNMRTNFGYFVVICVLGCYASAEDKS---VDCTKPPPF--VPLHMCCHVPDLSTIALKEQCAEFAKPSTPTP---------------------KVDHSQHHPTHMHELHLH

-----MSQTSNMRTNFGYFVVICVLGCYASAEDKS---VDCTKSPPF--VPLHMCGHVPDLSTIALKEQCAEFAKPSTLTP---------------------KVDHSQHHPTHMHELHLH

-----------------------------------------------------------------------------------------------------------------MY-----

-----------------------------------------------------MCCSVPDLSTEELMKQCAKFDHS-----------------------------QYQHYPPHMHGLHHH

-----MSQASNMRTNLGYFVVICVLGCYASAEDES---VDCTKPPRF--IPLHMCCPVPDLSTEELMEQCAEFAKPPPPPPIG--------------RGGPAKFEHSHHHPPHMRGLHPH

-----------------------------------------------------MCCPEPDLSTKELMEQCAEYAGQS----------------------------------------HPY

-------------MAFAYFLTLLTAGLFAHTHAAA---FNCSEPPNLGHFDVHSCCRMPEVDLGETPAKCAAHIKTLNAQARNMMNGM---GGMGGMGGSKNNSNSNMNNPAAEFPAYAH

-------------MAYAYVLTVLSACLFAHTHAVA---FNCSEPPNLGHFDVHSCCRMPEIDLGETPVKCAAYIKTLNAQTSNTMN-----GVVSNNNKNNTNNNNNINNAAAEYPAYAH

-------------MALIYVLTALSACLLAQSHAAP---FNCTEPPNLGHFNIHSCCRMPEMDLGETPAKCVAYIKTLNAQARGMMN-----GMGGGNNKNNTNNNNNRNAAPAEFPAYAH

-------------MTVTYILTVLSACLIANTQAAN---FNCSEPPNLGHFDVHSCCRMPEIHLGEAPAKCSAHIKTLTAQTKSQMGGMKSDGQAQDGMNTANDNQNNNSHSEVEYPAYAH

-------------MEFAFVLTILFALLLPYTHAAA---FNCSEPPDLGRFNIHSCCRMPEINLGEVPKKCNTYINALKLQTNIVSGKD---NISQNENNKNEKSKSTPIAAEVEYPAYAH

------------------------------------------------------------------------YINALKLQTKIVSGKD---NISQNENNKNEKSKSTPIAAEFEYPAYAH

--------------MHKYIICFGFLLIILECSLAS---FNCSAPPNFNNFDINTCCRTPELDMGDVPQKCHKYVSGLKSAN-------------------------------SKYPSYAH

                                        c   p         cc  p          c                                                  

      

      

 :  86

 :  86

 :  96

 :  99

 :  91

 :  84

 :  84

 :  81

 :  89

 :  89

 :   2

 :  38

 :  96

 :  27

 : 101

 :  99

 :  99

 : 104

 : 101

 :  45

 :  72

      

               

               

RzepOBP50e5  : 

RzepOBP50e4  : 

RzepOBP50e2  : 
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BcucOBP50e7  : 
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BcucOBP50e2  : 

BcucOBP50e3  : 

BcucOBP50e5  : 
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BlatOBP50e1  : 

BoleOBP50e1  : 

BcucOBP50e1  : 

CcapOBP50e1  : 

RzepOBP50e1  : 

RzepOBP50e1p : 

DmelOBP50e1  : 

               

                                                                                                                        

       130       140       150       160       170       180       190       200       210       220       230       240

-------------------------PCFMECIFNQTEVIGEDGELNADKFEQLLNTVVKD-DREMAIIMKESFNACSANANELKTKIAEEIEKNPEFSKQKFQP----LCSPFSAMTMGC

-------------------------PCFMECIFNQTEVIGEDGELNADKFEQLLNTVVKD-DREMAIIMKESFNACSAKANELKTKIAEEIEKNPEFSKQKFQP----LCSPFSAMTMGC

-------------------------PCLMECIFNQTGVIGEDGELHEDKFMELLNTVVRD-NDEMMTVMEESFATCFEKATDIKAKIADKMKEDPKFAQRITKPKFR-ACSPFSARIMTC

TVGNRLCNHIDIHNFKQFFYFYFYTQCLMECIFNKTEVIGEDGELQGDNFMELLKTAVKD-NEEMIAVMEESYDTCFEKSTDAKAKIADKMKKDPEFAQRITKPKFQ-SCSPFGAIIMTC

-------------------------PCLTECIFNQTGVLDATRELNVDKFSELLDTAVKD-NEEMAAIMEESFETCSAKAAEFKVKIAEKAK-DPGFAERMAQHKSL-NCSPLAAMIMAC

-------------------------PCVIDCIFNNTEVMGANGEPDVDKFSALLDTAVKD-NEEMAAVMEESFESCVGMLSELKAKMAEKASKHPEFADRMGN------CSPVSGMLMMC

-------------------------PCVIDCIFNNTEVMGANGEPDVDKFSALLDTAVQD-NEEMAAVMEESFETCVGMLSELKAKIAEKASKHPEFAGRMGN------CSPVSGMLMMC

-------------------------PCLIECIFNNTGVMGENGEPDIDKFSALLDTVVMD-NEEIAAVMEESFETCVEMLSDLKDKIAEKASKHPEFEDRMGK------CSPLSAVLMTC

-------------------------PCLIECIFNKTEVFGENGQPDVDKFSALLDTTVKD-NKELAAIMEESFETCAEKLSDLKAKMAEEKSKNPKYAEKMATQNMQMGCSPFGAILMDC

-------------------------PCLIECIFNKTEVFGGNGEPDVDKFSTLVDTTIRD-NKELATSMKESFGTCAKKMIVLKANIAEEKSKNPEYAEKMAKQNMQMGCSPFERIPTTS

-------------------------PCLIECIFNKTEVFGENGQPDVDKFSTLVDTTVKD-NKELATSMKESFGTCAKKMIVLKANIAEEKSKNPEYAEKMAKQNMQMGCSPFGAILMDC

-------------------------PCLIECIFNKTEVISDNGEPDVDKFSALLDTTVKD-NEEMAAIMEEAFETCAEKMSDLKAMITEEMSKNPEYAEKITNHSMQSGCSPYGAILMKC

-------------------------PCLIECIFNKTEVIGENGEPDVDKFSALLDTTVKD-NEEMAAIMEESFDECTEKATELKAKIAEKISKNPEFAEKMANHRMQAACSPFGAMLMTC

-------------------------QCLIECILNKTEVLGGNGEPDVDKFSALLDTTVKD-NEEMAAIMEEAFETCTEKLSELKTKIAEKMSQNPEYAEKMANHRMQAGCLPYGAVLMNC

-------------------------ICYPDCIYRETGALVEN-EFNMENVKKFLNKNVNKRDKDIIPQIARSFQSCLDYIKGHMAAXGIMAYAKLPMG-----------CSPLASMMYSC

-------------------------ICYPDCIYRETGALVEN-EFNMENVKKFLNKSVNKRDNDIIPQIARSFQSCLDYIKGHMSAMGIKTYAKLPMG-----------CSPLASMMYSC

-------------------------ICYPECIYRETGSLVEN-EFNMENVKKFLNKSVNKRDKDIVPQIVRSFESCLDNIKGHMAAVGIKTYAKLPIG-----------CSPLASMMYSC

-------------------------ICYPECIYRETGSLVEN-EFNMENVKKFLNKSVNKRDKDIIPQIVRSFESCLDNIKSHMAAVGIKTYAKLPMG-----------CSPLASMMYSC

-------------------------ACYPECIYRETGAMVKN-EFNLENVKKFLNKSVTQGDKDMVPQIVRSFEACLDNIKGHMAAMGIKTYAKLPMG-----------CSPIASIMYSC

-------------------------ACYPECIYRETGAMVKN-EFNLENVKKFLNKSVTQGDKDMVPQIVRSFEACLDNIKGHMAAMGIKTYAKLPMG-----------CSPIASIMYSC

-------------------------LCYPDCIYRETGAMVNG-KIKVNRVKQYLEEHVHRRDQEIVSHIVQSFESCLSNVKGHMKSLNIESYKVLPHG-----------CSPFAGIIYSC

                          C   CI   T       e         l   v             sf  C                                 CsP       c

      

      

 : 176

 : 176

 : 189

 : 217

 : 183

 : 172

 : 172

 : 169

 : 183

 : 183

 :  96

 : 132

 : 190

 : 121

 : 184

 : 182

 : 182

 : 187

 : 184

 : 128

 : 155

      

               

               

RzepOBP50e5  : 

RzepOBP50e4  : 

RzepOBP50e2  : 

RzepOBP50e3  : 

CcapOBP50e2  : 

BdorOBP50e2  : 
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BcucOBP50e7  : 
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BoleOBP50e1  : 
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CcapOBP50e1  : 

RzepOBP50e1  : 

RzepOBP50e1p : 

DmelOBP50e1  : 

               

                                                               

       250       260       270       280       290       300   

-IKMQTFQNCPSS-TW----NDNEE-----------CNAFRKFIM-----ECKKPK-------

-IKMQAFQNCPSS-TW----NDNEE-----------CNAFRKFIM-----ECKKPK-------

-INFKTFQNCPTS-AW----NDSEE-----------CNAFRKFVM-----EC-----------

-INFETFQNCPTS-AW----NDSEE-----------CNAFRKFVT-----QC-----------

-TSMETFKNCPTS-SW----NDSVE-----------CNTARDFVK-----ACKRDGTPRI---

-VNIETFKNCPAS-AW----NDSTE-----------CNATRNFFK-----QCKFPKDGN----

-VNIETFKNCPAS-AW----NDSTE-----------CNATRDFFK-----QCKFPKDGN----

-VNVETYKNCPTS-IW----NDNAE-----------CNASRNFFT-----QCMFPKDGN----

-VNMETFKNCPAS-AW----NDSTE-----------CNAVRDFIK-----ECEYV--------

NITFSTQKSMHLERGWPVIVTDSHQPLTLNTQLNLMYNSSLDFLESDPCDENKNVLIK-----

-VNMETFKNCPAS-AW----NDSTE-----------CNAVRDFIK-----ECESV--------

-VNMETFEKCPAS-AW----NDSTE-----------CNTVRDFIK-----ECEHI--------

-VNMETFKNCPAS-VW----NDSTE-----------CNTVRDFIN-----ECKRV--------

-VHTETFENCPAS-VW----NDSTE-----------CNTVRDFIK-----ECKHE--------

-VNAETFLHCPAK-MW----KNEEP-----------CNVVKSFAA-----QCNPLPHVPLPIG

-VNAETFLHCPAK-MW----KDEEH-----------CNVAKSFAA-----QCNPLPHVPLPIG

-VNAETFLHCPAK-MW----KNEEQ-----------CNVAKSFAA-----QCNPLPHVPLPIG

-VNAETFLHCPDK-MW----KNDEH-----------CNVAKSFAA-----QCNPLPHVPLPIG

-VNAETFIHCPAK-MW----KDDQP-----------CNAAKSFAA-----QCNPLPHVPLPIG

-VNAETFIHCPAK-MW----KDDQP-----------CNAAKSFAA-----QCNPLPHVPLPIG

-VNAETFLNCPQQ-MW----KNEKP-----------CNLAKQFAE-----QCNPLPHVPLPSS

    etf  cp    W     d              cN    F        c           

      

      

 : 210

 : 210

 : 219

 : 247

 : 221

 : 209

 : 209
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 : 216

 : 241

 : 129

 : 165

 : 223

 : 154

 : 225

 : 223

 : 223

 : 228

 : 225

 : 169

 : 196

      



 
Supplemental figure 1-14  The alignment of OBP56a 

 
Supplemental figure 1-15  The alignment of OBP56b 

 

Supplemental figure 1-16  The alignment of OBP56c 

              

              

BlatOBP56a1 : 

BlatOBP56a2 : 
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RzepOBP56a1 : 

DmelOBP56a  : 

              

                                                                                                              

        10        20        30        40        50        60        70        80        90       100       110

MKSSIICCILATVLLSLCVFSAEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPNDREKCYVNCLYNKLVFYKDDAINKQA

MKXSIICCILATVLLSLCVFSAEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPNDREKCYVNCLYNKLVFYKDDAINKQA

MKSSIICCILATVVLSLCVFNADAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPSDREKCYVNCLYNKLVFYKDDAINKQA

MKYSIICCILATVLLSLCVFSADAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGYSDELATNLVKIKVANPTDQQKCYVNCLYNKLVFYKDDAINKQA

MKSSIVCCILATILLSLCVFSADAGL-RKPKQLTPELAAKFEVLTAWIAYRLNLKHAKEACVGEYGFTDQLATNLVKIRVANPSDREKCYVNCLYNKLVFYKDNAINKQA

MKSSIVWGILATVLLSLCVFSADAGL-RKPKQLTPELAAKFEVLTAWIAYRLNLKHAKEACVGEYGFTDQLATNLVKIRVANPSDQEKCYVNCLYNKLVFYKDNAINKQA

MKSSIICCILATVLLSLCTFGTDAALGRKPKKLTPELESKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIRVANPSDNEKCYVNCLYNKLVFYKDNAINKQA

MKSSIICCILATVVLSFCVLSTEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACIGEYGFTDELATNLVKIKVANPSANEKCYVNCLYNKLVFYKDSTINKQA

MKSFIVCCMLATTLLSFCVLSTEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACIGEYGFTDELATNLVKIKVANPSANEKCYVNCLYNKLVFYKDSTINKQA

MKLTISCCILATILFFLCATNTDAFV-RKPKKLKPELEAKFDVLTAWIAYRLNLKHAKEACVGEYGFTDQLATSLVKVQVANPSDREKCYVNCLYTKLIFYNNNQINTQA

MKLTISCCILATVLFFLCATNTDAFV-RKPKKLKPELEAKFDVLTAWIAYRLNLKHAKEACIGEYGFTDQLATSLVKVQVANPSDREKCYVNCLYTKLIFYNNNQINTQA

MKSTTSYCILAAVLFCLCVSNTEAFG-RKAKKLNPELEAKFDVLTAWIAYRLNLKHAKEACIGEYGFTDELATSLVKVQVASPSDREKCYVNCLYTKLVFYNNNQINTQA

--MNSYFVIALSALFVTLAVGSSLNLSDEQKDLA--------------------KQHREQCAEEVKLTEEEKAKVNAKDFNNPTENIKCFANCFFEKVGTLKDGELQESV

mk  i ccilat l  lc     a l rkpKkL peleakf vltawiayrlnlKhakEaC gEygf d lat lvk  vanP d eKCyvNCly Klvfykd  in qa

      

      

 : 109

 : 109

 : 109

 : 109

 : 109

 : 109

 : 110

 : 109

 : 109

 : 109

 : 109

 : 109

 :  88

      

              

              

BlatOBP56a1 : 

BlatOBP56a2 : 

BdorOBP56a  : 

BcucOBP56a  : 

BoleOBP56a1 : 

BoleOBP56a2 : 

BminOBP56a  : 

CcapOBP56a1 : 

CcapOBP56a2 : 

RzepOBP56a2 : 

RzepOBP56a3 : 

RzepOBP56a1 : 

DmelOBP56a  : 

              

                                                        

       120       130       140       150       160      

MKESLYEIVGEQRLLNIVDGCLNAGGANACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEQRLLNIVDGCLNAGGXNACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEQRLLNIVDGCLNAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEQRLMNIVNGCLNAGGTNACDKVYKFHACASPEFDKVRGDIFLPDE

MKESLYEIVGEQRLLDIVNGCLSAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEQRLLDIVNGCLSAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEQRLMNIVNGCLNAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEERLMNIVNSCMNAGGANDCDKVYKFHACASPEFDKVRSDIFLPDE

MKESLYEIVGEERLMNIVNSCMNAGGANDCDKVYKFHACASPEFDKVRSDIFLPDE

MKESLSEIVGEERLLQIVNSCLTAGGANDCDKVYKFHACASPEFDKVRGDIFLPDE

MKESLSEIVGEERLLQIVNSCLTAGGANDCDKVYKFHACASPEFDKVRGDIFLPDE

MKESLIEIVGEERLLQIVNSCLNAGGTNDCDKVYKFHACASPEFDKVRGDIFQPDE

VLEKLGALIGEEKTKAALEKCRTIKGENKCDTASKLYDCFESFKPAPEAKA-----

mkEsL eivGE rl  iv  Cl agG N CDkvyKfhaCaspefdkvr diflpde

      

      

 : 165

 : 165

 : 165

 : 165

 : 165

 : 165

 : 166

 : 165

 : 165

 : 165

 : 165
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 : 139

      

             

             

BdorOBP56b : 

BlatOBP56b : 

BoleOBP56b : 

BcucOBP56b : 
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RzepOBP56b : 

CcapOBP56b : 

DmelOBP56b : 

             

                                                                                                                 

        10        20        30        40        50        60        70        80        90       100       110   

MKSYGLYQLLFAVFMCSAIT---QLHAADDKAAREACIAEAKLTATDANQVRVAAVISKLIQNDSEALKCFQLCYYKQLGLIDAAGKTNAAKTLEYMSQVSGITDTSKLAAAL

MKSHGLYQLLFAVFICSTIT---QLHAADDKAAREACIVEAKLTATDANQVRGAAVISKLIQNDSEALKCFQLCYYKKLGLIDSAGKTNAANTLAYMSQVSGISDTNKLATAL

MKSYSLFQLLFAVFICSPIT---QLHAADDKAAREACITETKLTDADANLIRGAAVVSKLIQNDSEALKCFQLCYYKELGLIDVAGKTNAAKTLEYMSQASGITDKTKLAGAL

MKSYGLLQLLLAVFICGLIT---QLHAADDKTSRETCIKETKLSDADASRVRGAPVISKLIQNDSEALKCFQLCYYKQLGLIDAAGKTNAAKILEYMSKVSGISDKTKLAGAM

MKSLGFLYLFVAVFICGPIT---QLYAADDKAAREICIKETKLTPADANLVRGAAVISKLIQNEPEALKCFRLCYYKELGLIDAAGKTNAPKILEYMMQVSGVSDKTRLASAL

MKSYGSKQALLVVVLCSLIS---QLLAADDKTARETCIQQSKLSADDANRVRSATSISKLLQNNSATLECFQLCYYQQVGLIDTSGKITLTKVLAYLVQVTGISDATKLTAAL

MKSFGLLQSFLVILIIGPIS---ELLAADDKTARESCIKEVNLSAADANSVRGTAMISKLVQNNSESLKCFQLCYYKQLGFLDASGKTNGQKVLEYMSQASGITDTAKLVAAL

MKLIYLLVVFLIFALSELVAGQSAAELAAYKQIQQACIKELNIAASDANLLT----TDKEVANPSESVKCYHSCVYKKLGLLGDDGKPNTDKIVKLAQIRFSSLPVDKLKSLL

MKs gl q    v  c  i    ql aAddK are CI e kl   DAn vr a  isKl qN se lkCfqlCyYk lGlid  GKtn  k l ym q sgi d  kL  al

      

      

 : 110

 : 110

 : 110

 : 110

 : 110

 : 110

 : 110
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BdorOBP56b : 

BlatOBP56b : 

BoleOBP56b : 

BcucOBP56b : 

BminOBP56b : 

RzepOBP56b : 

CcapOBP56b : 

DmelOBP56b : 

             

                            

    120       130       140 

GTCESVKGSSGCDRLYQFEKCALAKLGV

GTCESVKGSSGCDRLYQFEKCALAKLGV

GSCKSVKGTSQCDRLYQFEKCALTKLGV

GSCESVKGSSHCDRLYQFEKCALGKLGA

GACESVKGTSNCDKWYQFEKCALAKLGA

RACESVQATNQCDKVYQFEKCTFNKLGI

SGCESVNGASQCDKVYQFEKCALGKLGV

TSCGTTKSAATCDFVYNYEKCVVKGISA

  Cesvkg s CD  YqfEKCal klg 

      

      

 : 138

 : 138

 : 138

 : 138

 : 138

 : 138

 : 138

 : 137

      

               

               

BdorOBP56c   : 
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DmelOBP56cX1 : 

               

                                                                                                                        

        10        20        30        40        50        60        70        80        90       100       110       120

MYYTLSLLAVLLCATVQTAKSRT-------ITISMNMSLTMNVERRKELLETNQRQLQQEQARPALTAAVLRSCMKETELSMAELHRFRLSLLTRDPE-LNTTDDTSTELPNLYDMEEDD

MYYTLSLLAVLLCATVQHAKSRT-------ITISINMSLTMYVERQRELLETYQPKLQQEQARPGLNAAVLRSCMRETELSIAELHRFRLSLLTRDPE-LSSTDDPSTELPNLYDMEEDD

------------------------------------MSLTMDEERHRDLLEARQQQLQQEQARPALTAAVLRSCMKETELSMAELHRFRLSLLSRDPEVLNGTNDPTTELPNLSVMEE--

------------------------------------MSLTMHVERHRQLLEAHRQQLQQEQARPALTAAVLRSCMKETELSMAELQRFRLSLLTRDPE-LNATDDSSTQQTNLYDMEEDD

MYYIISLFAILLCAAVQHAKSRT-------ITLSVNMSLTMGVERHKELLEMRHQQRQQEQTRPAFTATLLRSCMKQTELSMAELQHFRLSLFCRDPE-LDCSDEPSTELPNFYEMEEDN

---------MLISAAVQNVKTRT-------ITFSVNMSLTMDEQRQRPLLCNGQ---AQQRTRPSITAAVLRSCMKETELSMAELRRFRLSLLSHEPQEANAFDESTTEQPSLGEMADAD

MYYTASLLAILLGASVRNVKSRY-------ISLSFNVSLKMDEDRQEQQQQQQSFERQQELSRPTLSAAVLRSCMKETELSMSELKRFRLSLLTHDLEVLNSTNGQTTEQPCAADANDYD

MYFRASLMALLCLTLSEFVSKAW----------TRSLSVSLNMSMTRTLVPDPP-----NGTENKLSQEMLRACMRRTEISMSQLKLFHMSLMNSDYN--NDNDIAPTPVQSIGDVNN--

MYFRASLMALLCLTLSEFVSKAWVMFFIFYISFTRSLSVSLNMSMTRTLVPDPP-----NGTENKLSQEMLRACMRRTEISMSQLKLFHMSLMNSDYN--NDNDIAPTPVQSIGDVNN--

          l                          Sl m   r   l         q   rp l a  LRsCM  TElSm eL  FrlSL   d    n  d   T            

      

      

 : 112

 : 112

 :  82
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 : 112

 : 101

 : 113

 : 101

 : 111

      

               

               

BdorOBP56c   : 
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       130       140       150       160       170       180       190       200       210       220       230       240

LVSEETELDGIIYEPQADIN-EVNNNALDYEDPLTIRSDGKTDESLQCFAYCLYEQLGLISKGVYMDEELFGKLYAIVGRERHLVKECMNLNTNNKCESLYKMHLCYVRLKTLEEEARIR

LASEETKLGGNLYEPQLGIN-EASNNALDYEDPLTIRSDGKSDESLQCFAYCLYEQLGLISKGVYMGEELFAKLCAIVGRERHLVKECMNLNTNNKCESLYKMHLCYVRLKTLEEEARIR

-LSEYSEIDGIVYEPEVEIN-ASHDNALEYEDPFTFKSNENTDESLQCFAYCLYEQLGLISKGVYMEEELFAKLYAIVGRERHLVKECMNLNTNNKCESSYKMHLCYARLKTLEEENRLR

FVSEETEIDGIIYETEPHIN-EPKNNALDYEDALTFKSGGKADESLQCFAYCLYEQLGLISKGVYMREELFAKLYAIVGRERHLVKECMNLNTNNKCESSYKMHLCYARLKTFEEENRIR

LVSGETQIDGIIYEPASDIN-EQNNNALEYEDPLTIKSDGKTDESLQCFVYCLYEQLGLIAKGVYMENELFAKLYALVGRERHLVKECMNLNTNNKCESSYKMHLCYASLKILEEENRIR

-FSEEEDIDGIVYETESAVVMEPTSIAVEHEEPVAFKIDGKSDESLQCFAYCLYEQLGLISKGVYMEEELFAKLYAVVGRERHLVKECMDLNTNNKCESSYKMHLCYARLKTLEAEKRLH

SVLDED----ISYEENAQKR-----NIAVYEDSRSLKVGDSGDEALQCFAYCLYEQLGLFSKGVYMEEQLFAKLYAIVGRERHLVKQCMDLNAMNICESSYKMHLCYARLKSLEEESQLR

-------LGDLDFNGNSQMP----------------YLDLKHNEPLQCFVSCLYETLDLDRYNVLLEEAFKNQVQTIIQHEKAEIKECSDLQGKTRCEAAYKLHLCYNHLKTLEAEQRIR

-------LGDLDFNGNSQMP----------------YLDLKHNEPLQCFVSCLYETLDLDRYNVLLEEAFKNQVQTIIQHEKAEIKECSDLQGKTRCEAAYKLHLCYNHLKTLEAEQRIR

            ye                e         k dE LQCF yCLYEqLgL  kgVym e lf kl aivgrErhlvKeCm Ln  n CEs YKmHLCY  LKtlE E r r

      

      

 : 231

 : 231

 : 200
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 : 231

 : 220
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BdorOBP56c   : 
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BcucOBP56c   : 

BoleOBP56c   : 
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DmelOBP56cX2 : 

DmelOBP56cX1 : 

               

                                                                                                              

       250       260       270       280       290       300       310       320       330       340       350

KVLESAYPGERDEAGGEE------------------------IPEAETTQETYAVEEIETTQSTYTVEENAKTED--LAVKKLMKQLKKKLKLVDADVQLREMLQNWIAA

KVLGSAYPGERDEAGGED------------------------MPEAETTQETYAVEETETTQSTYADAENAKTEK--FGVKKLMKQLRKKLKLIESDEQLREFLQDWNEA

KLMEDAYNGERDDEESEE------------------------IPQAETTQETYVMNEIGQTESTFPVEEDAITEN--VGIKKKLKKLKKKSKRVDADAKFSEMMQNWAES

KVLESAYPGQRDDEQSVE------------------------IPATETTQKNYATAETEATQPTFADAVDVKTED--FALKKKLKKLKRKLKRVNSDVELRELLQNWDEA

KILENAK----DDQEREE------------------------ILEAETAQETHAMEETEPTQSIFAYAEGAKTEE--VGVEQ----------------------------

DVLGPIEGEEKDREEVEMTQKITTLESVETTMETEPNTKPNPTVEADTTLESKSMMEPEKTMYPFIFQDYAEDEYTKLNMKKKMKKFIKKLKSEDLTNRSYNELLGR---

DALGYGA----DDRVMEE---------------------------EEAIEDKENEEEVDTT-------------------------------------------------

EILERTEAENEGFGPEGS-------------------------DFIDGIQHSGEAMTTAKSE------------------------------------------------

EILERTEAENEGFGPEGS-------------------------DFIDGIQHSGEAMTTAKSE------------------------------------------------
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Supplemental figure 1-17  The alignment of OBP56d 
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MKFFAVAILLAVVAISAAQEGVGKLTEEQKQKAHAVGTDCLKETGASEEAIHALIKGDDSQVDSKVKCFTXCMLEKLGFIENSKVNEEKVQNFLGKLIGEEKAKATQDKCNG

MNFFAVAVLIVFVAVAAAQEG--MLTPEQIQKVHTLSNECLKETGASEDAIRALIKGDDSQVDGKVKCYAQCMLVKLGYVENGKVNEEKVQNILGKLIGEEKAKATQAKCNG

MKFFAVAVLLAFVAVAAAQEGAGMLTQEQIQKVHTLSTECLKETGASEEAIRALIKGDDSQVDGKVKCFTKCMLDKLGYVENGKVNEEKVQNILGKLIGMEKAKATQAKCNG

MKFFAVAVLLAFVAVAVAQEGVGKLTEEQKQKVHAAAAECFKETGASEDAVRALLKGDDSQVDGKVKCFAKCTLGKLDLLQNGKVNEEKVQNILGKLIGEEKAKAAQAKCNG

MKFFTIVAVFAFVAVAAAQEG-IKLSEEQKQKVHTLGAECLTETGASEAAVRAVGKGDLSQVDDKVKCFAKCLQGKLGYFENGQVNEAVVQSSLGKVVGEEKIKAIQAKCNG

MKFFTVAVVLAFVAVAAAQDGGLKLSEEQKQKVHTLGAECLKETGASEEAVRAVGKGDFSQVDGNVKCFAKCLQGKLGYFVDGKVNEAAVQSSLGKLVGEEKIKAIQAKCNG

MKFFTVAIVLAFVAAAAAQEL-IKLTDEQKQKVHALGAECIKETGAAEEAVRAAGKGDYSQVDGKVKCFAKCLQGKLGYVEDGKLNEAAIQASLGKIVGDEQIKAIQAKCNG
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MKLFAAAIVLAFVAVAVAQNA-PRLILDQMLKVSALTSECAKETGTSMESVLPLRQGDFSQVDDKVKCFSKCFQERLGFLVNGVVNEEAVQKSLGPLAGEEKVKAIQAKCNG

MKYFATVIVLTFVAVAVGQDG-LKLSAEQKEKVHLLVGECAKETGVSKEAILALRQGDFSQVDDKVKCFSKCYQERLGYLVNGVVNEEAVQKSLGPLAGEEQIKAVQAKCNG
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MKFLIVLSVILAISAAE-----LQLSDEQKAVAHANGALCAQQEGITKDQAIALRNGNFDDSDPKVKCFANCFLEKIGFLINGEVQPDVVLAKLGPLAGEDAVKAVQAKCDA
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LKGTDECDTAYQIRQCYAAGHESFVF

LKGTDDCDTAFLLHKCYVAENASTLV

LKGTDDCDTAFQLHKCYATENASILV

VKGADDCDTAFELHKCYLAENANIQI

LKGTDDCDTAFQLRQCYVAEHGAIII

VKGADDCDTAFEWYKCYYEEKG--LA

VKGADDCDTAFEWYKCYYEEKG--LA

VKGANDCETAFELYKCYYGEKATVLA

TKGADKCDTAYQLFECYYKNRAHI--

TKGADKCDTAYQLFECYYKNRAHI--
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MKSNILLAILIALSAVVAAHKS--HKPSQAHQFYEECLKESGASPALLDPLKKGDFNAVGDKAKCFLKCLENKKGILENGAPNEADI-RKVRK--VGNEEPKNILAKCNGLMGAN

MKLNIFVATLISLSAVVAAHES--NKPTQAHQYYEHCLKESGASAAQLDALKRGDFNAIDDKAKCFLKCLENKKELLKNGVPNEAGK-GKLPMPAIGNSAPRNVLAKCNGLQGAN

MKSYNFASRFNFTQRLSRLYELKPNKSTQVHQFYEDCLKESGASAAQLDALKKGDFNAVDDKAKCFLKCLQNKKGILENGVPNEAAI-HKVMTPAVGNSPPKNTLAKCNGLKGAN

MKSFILVAALIALSTVA-AHELKSNKSTQVHQFYDDCLKQSGASAAQLDALKKGDFNAVDDKVKCFLKCVQNKKGILANGIPNEIAI-HKVLKPAVGNSAPKDILAKCNGLNGAN

MNSNIFLITFLVLFALAAANELKSHKPARNHKIYEDCMKESGASVAQLEALKKGDFNSIDNKAKCFLKCLEDNKGILTNGMPNEAGIRKKVHAPPAGNGVSKDLLAKCNGLKGAD

-MKVFFVFAALAALSLASAVGLTDSQKAEAKQRAKACVKQEGITKEQAIALRSGNFADSDPKVKCFANCFLEQTGLVANGQIKPDVVLAKLGP-IAGEANVKEVQAKCDSTKGAD

-MKVFFVFAALAALSLASA-GLTDSQKAEAKQRAKACVKQEGITKEQAIALRSGNFADSDPKVKCFANCFLEQTGLVANGQIKPDVVLAKLGP-IAGEANVKEVQAKCDSTKGAD
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KCDTSYLLYKCYYENHAQF-
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MKSFVTIALLV--VGSAVVLCNPH-DPEMRGYIEDCNKEHNVSPKDFHDFIEG--KLTTVPENMKCSSQCIMVKQGIMDESGNFKPDAAKAKMK----EDKLV

MKSFVTIALLV--VGSAVVLCNPN-DPEMRGYIEDCNKEHNVSLKDFHDFMEG--KLTTVPDNLKCSSQCIMVKQGIMDESGNFKPDVAKAKVK----DDKLV

MKSFITIALLV--VYSVVVLCHPN-DPEMRKFIEDCNKEHNVSPKDFHDFMEG--KLTTVPESLKCSSHCIMVKQGVMDESGNFKADVAKAKIT----EEKFA

MKSFITIALFV--VSCAVVLCNAN-DPEMRKQIEECNKEHNVTPKDYHDFMEG--KLTTIPENLKCSSHCVMMKQGIMDDSGKFKAEVAKAKMN----DDKFS

MKSFITIAFVL--VSSVVVMCEPP-NPQIRQYIDECNKEHNVSPKDFHEFNEG--KLSSPSEDLKCAIHCFMVKQGSMDEAGTFKPDVAKTGMPN---DDKFA

MKSFITIAFVL--VSSVVVMCEPP-NPQIRQYIDECNKEHNVSPKDFQEFNEG--KLSSPSEDLKCSMHCFLIKQGSMDEAGTFKPDVAKTSMPN---DDKFA

--------------------CHPPPDPEMRKYIDECTKDHNVTPKEFHEFMEG--KAASPSENLKCSSHCVMLKQGIIDEAGNFKPDVAKSKMP----DDKLA

MKSYFALTLFV--ISCAVVMCHPPPDPEMRKYIDECTKDHNVTPKEFHEFMEG--KAASPSENLKCSSHCVMLKQGIIDEAGNFKPDVAKSKMP----DDKLA

MRATFALTLLLGCLSGILAQ-ANIDSSVSKELVTDCLKENGVTPQDLADLQSGKVKAEDAKDNVKCSSQCILVKSGFMDSTGKLLTDKIKSYYANSNFKDVIE

MRATFALTLLLGCLSGILAQQANIDSSVSKELVTDCLKENGVTPQDLADLQSGKVKAEDAKDNVKCSSQCILVKSGFMDSTGKLLTDKIKSYYANSNFKDVIE
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AAVDECKDLSGSTPCDTAFKITSCMLSKKEFLKRWL

AAVDGCKDLSGSTPCDTAFKITACMLSKK-------

AAIDECKDLTGSTPCDTAMKITECMITHK-------

ATVDECKDLSGSTPCDTAMKITECLLSHK-------

AAVDACKDKTGSSACETAFRITQCVISHK-------

AAVDACKDKTGSSACETAFEIAQCIMSHK-------

AAIDDCKDLSGSSACDTAFKITECVLSHK-------

AAIDDCKDLSGSSACDTAFKITECVLSHK-------

KDLDRCSAVKGANACDTAFKILSCFQAAN-------

KDLDRCSAVKGANACDTAFKILSCFQAAN-------
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 Supplemental figure 1-20  The alignment of OBP56h 
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-MKFTLFCIALAAFLS-----MGQCNPDFRQ--IMQQCMETNQVTEADLKEFMASGMQS-SAKENLKCYTKCLMEKQGHLTNGQFNAQAMLDTLK-NVPQIKDKMDEISS

-MKFTLFCIALAAFLS-----MGQCNPDFRQ--IMQQCMETNQVTEADLKEFMASGMQS-SAKENLKCYTKCLMEKQGHLTNGQFNAQAMLDTLK-NVPQIKDKMDEISS

-MQKFHILTIIAALVT---LAVCQLPADLEK--FHKACMDEAKVTDEQMRQFFQNGMKASDATENIKCQMKCMMQKQGIWKDGVFDADAKIKELV-QNPKFKGKEADLTK

-MQKFYILTIVAALVT---LAVCQLPADLEK--FQKACLDEAKVTDEQMRQFFQNGAKASDATENIKCLMKCMMQKQGIWKDGVFDADAKIKELV-QHPKFKGKEADLTK

-MQKIYLLTIMAALAS---VAVSQLPADVEK--YHRACLDESKVSDDELKQFFQNGMRASDATENIKCHNKCMMQKMGIFKDGVFDADAKMKELM-QNPSMKGHEAEIKQ

-MQTFYTLTIMAALVT---LAVCQLPADFEK--FSKACLDEAKVSEDELKQFIQNGMNVNEATENIKCHTKCLMQKLGMWKDGVLDADAKAKELM-QLPKYSGHDAEIIQ

-MHTLYVLTIIVALVT---LAVCQSPADLEK--FHKACMDEAKVTNEELKKFFQNGMKYDAAKENIKCHTKCLMQKHGVWKNGAFDAEAKAKELM-QIPKLKEHEVQIKQ

-MHTFYILVTMAALVT---LAVCQFPADMEK--FHKACMDEAKVTEEELKQFFQNGMKADEAKENIKCHTKCLMQKQGIWKDGVFNADAKVKELM-QMPKLKDHEAEITQ

-MKALYALIGLTALVASVTFVMSQSSDEMDK-WNRIACLSESNTTEDEVKKFFENGMKASEATNSIKCHVKCLLEKQGIFNKSVYNADVAIKQLM-KIPAMKGHETEVKQ

-MKALYVLIGLTALFASVTFVMCQSSEEMDK-WNRIACLSESNTTEDEVKKFVENGMKANEATNNIKCHFKCWLEKKGIFNKSVYNADAAIKQLM-KIPAMSGHEIEVKQ

MMKDLFILGILSTLYS---MAVCKEMMADEK--FELPCLIEANVTEADLKKFRSNGLKANEANANIKCMAKCLMEKREVLKKGVFDPEKVYADLI-RMPELKGLEDQIKE

MMKDIFILMILAALYS---IVVCKEMIADEK--YELACLIEAHVTEADLKKFLSNGLKANEANANIKCMEKCIMEKREIIKKGVFDPEKAYAEII-RMPELKGQEDHIKE

-MKALFILVILTVFGS---ITMQQYSRRELINIYELACMADTNVTESEFRKFITNGMKANEATSDIKCMIMCVMEKRGILKKGTFDTERAYKEIM-IVGELKGHEDEIKE

-MKILYILITFAALAT---FALCDLRVEMRK--FFSYCQFEANVTETQLNKFIDNGMLASEAKSNIRCLVKCTMERYGLIRNGTYDTERAIRDFASKVPKRKGLEEDVKE

----------------------------MTPLQLMDACNKESGITKEELQQYFDSQMDPAKATNAIKCHMKCVSEKLGFYKNNMLDDTLTIKYLNENNMAPKASVNNVKQ

-MPLILLCFMAALFGF--------AQADMSPLELMDACNKESGISKAELQEYFDSQMDPAKATNAIKCHMKCVSEKFGFYKSNMLDETVTIKYLNENNMAPKASVNTVKQ

-MQFILFCLLFALFLA--------AQAQKTALELMDVCNKESGVTAVELKQYFDSQMDPAKATNAIKCHMKCVSENLGFYKNNMLDESLTAKHLKENNLDQNASMEAIKQ

-MRTISLCFIAALLVA--------AQAQMTAKEYVEICNKEHGVTNTELKQFIDSKMDPAKATNPIKCHMKCVIEKLGFYKNNMLDEALAAKFFKEHNKDQQANVETIKQ

-MKVVLLCFVSALLVA--------AQAEVPLKELIETCSKETGVPSEELQQFLDSEMDPAEATNGIKCHMKCVLEKIGLYKNNMLDEALTIKFFKDNNKDQPVDVEALKQ
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ALNDCKNEKGANECDTVFKINMCIKEFMTQNNL-------

ALNDCKNEKGANECDTSFKITMCLKDFSKPQHA-------

IVNNCKNEKGANECDTVFNIAMCIKKSLSAQIA-------

ALSNCKNEKGANECDTAFKITMCLKEFKAQID--------

AMNNCKNEKGANECDTAFKITMCLKEFRSKNP--------

AVNSCKNEKGANYCDTAFKICMCIKEFKAQM---------

AVNRCRNERGASDCDTAFKIFMCIKEFKE-----------

AINICKTEKGANDCDTAFKITMCLREFKSRNI--------

AINVCKTEKGANDCDTAFKIAMCLEEFKSRNA--------

AVHNCKAEKGCHDCDTAFKITMCLQEFSSRNK--------

AVNKCKAEKGADDCDRAFKITMCIKEFKTRFPEV------

SIQKCNQMKGANTCDTAYQIMTCFKS--QPIFT-------

SIQQCNQLKGANSCDTAFQIMSCFKS--QPIFT-------

SIQKCNQMKGVNPCDTAYQIMTCFKS--QPINNLFQNGVF

TIQKCNQMKGADPCDTAYQIVTCFVKSELPMFAV------

SVQNCNQKKGVDPCDTAFQIAKCFMS-QHPIFN-------
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MYQFGAHEKRATTTATMSATVLAAGGGKGKS-IPGLTWLVLLAVIVVFALPPGAVALTPTAPTRSFVEACQVKHNITLQELDEFPTDPSPED-----IDMKFKCYADCLL

MYQFGAHEKHATTTAIMSATVLPAGGGKGMP-IPGLMWLVLLAVIVGFTLPPGAVALTPTAPTRSFVEACQVKHNITLQELDEFPTDPSPED-----IDMKFKCYADCLL

MYQFGAHGKHATTTA-ISALVVPAGGGKGMSSLPGLTWLALLAVIVVFVLPPGAVTSTPTAPTRSFVEACQVKHNITMEELDEFPTDPSPED-----IDIKFKCYADCLL

MYQFGAHEKHATTIT--------ISSGKGMS-LSGLTWSVFLVVFVVLVLPPAAVTLTPTAPSRSFMEACQVKHNVTLEELDEFPTDPNPDE-----IDMKFKCYADCLL

MYQFGAHEKHATTIT--------ISSGKGMS-LSGLTWSVFLVVFVVLVLPPAAVTLTPTAPSRSFMEACQVKHNVTLEELDEFPTDPNPDE-----IDMKFKCYADCLL

MFQFGEVGKNTTTKS----EMMLASNGRGMS-LPGLTWLVLLAAILMFFLPIDKVAASPTASTRSFMEACQVKHNITMEELDEFPDEPDADE-----VEMKFKCYAHCLL

MYQFEVNRKKAIAKE------ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED-----VEQKFKCYANCLL

MYQFEVNRKKAIAKE------ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED-----VEQKFKCYANCLL

MYQFEVNRKKAIAKE------ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED-----VEQKFKCYANCLL

MYQFEVNRKKAIAKE------ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED-----VEQKFKCYANCLL

--------------------------------------MLKLWLICILTVSVVSIQSLSLLEETNYVSDCLASNNISQAEFQELIDRNSSEEDDLENTDRRYKCFIHCLA

myqf    k a               g  m       w   L            v  tp a   sf eaC    Nit  Eld fp dp p          kfKCya CLl

      

      

 : 104

 : 104

 : 104

 :  96

 :  96

 : 100

 :  98

 :  98

 :  98

 :  98

 :  72

      

               

               

BdorOBP57c   : 

BlatOBP57c   : 

BoleOBP57c   : 

BcucOBP57cX2 : 

BcucOBP57cX1 : 

CcapOBP57c   : 

RzepOBP57cX3 : 

RzepOBP57cX4 : 

RzepOBP57cX1 : 

RzepOBP57cX2 : 

DmelOBP57c   : 

               

                                                                                      

       120       130       140       150       160       170       180       190      

NGMGFMDSNGKLDAEGLHEWGILNDESYENMLECKAANDMEDDPCEYSFGMMLCARMLNSEE------ENYYSDEVDEAAEERRRK

NGMGFMNTNGKLDAEALHEWGILNDESYENMLECKAANDMEDDPCEYSFGMMLCARMLNSEE------NDYNSDEVDEAAEERRRK

NGMGFMDSNGKLNAKSLHEWGILNDESYDNMLECKAANDMEDDPCEYSFGMMLCARMLDSVE------MDNYSDEMDDAAVEERKK

NGMGFMDKNGKLDAEAMHEWGILDDESYDNMLECKAANDLEDDPCEYSFGMMLCARMLSSEE------EES-SGELDVEGDEK---

NGMGFMDKNGKLDAEAMHEWGILDDESYDNMLECKAANDLEDDPCEYSFGMMLCARMLSSEE------EES-SGELDVEGDEK---

FGMGLLDENGKLNVEYMHDVGILTDPSYESMLECKAANDMEDDPCEYSFGMMLCARMLGTEEGGSEENIEDIEEEVEAKEEEERRK

DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT------VMRSSRSKKSAGSE----

DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT------VMRSSRSKKSAGSE----

DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT------VMRSSRSKKSAGSE----

DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYSFGIVICARVNIEHH------SDEIEPIEEERRK-----

EKGNLLDTNGYLDVDKIDQIEPVSDELREILYDCKKIYDEEEDHCEYAFKMVTCLTESFEQS-------DEVTEAGKNTNKLNE--
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MKNSTLIIFSFAWLLKFGNSLKIDCDNPEFIREDRIHYCCKHPDGYQEFVDSCAKETGFNYIQSNEESIVDITADHATMGTCFAKCVFNKLQFMKGDELDMSAVRQHFES

MKNLFVIIFACGLLLKFGNSLKIDCDNPESIKEDRIHYCCKHPDGYQEFVDSCAKETGFKFIKHDEEAIVDITADHAILGTCFAKCIFNKLQFMKGDDLDMPAVRKHYEG

MKNLALIIFSIILVLKLNNSLKIDCDNPESINEDHIHYCCKHPDGYQEVIDSCAKETGFKYIKHDEEAMVDITVDHAITGTCFGKCVFNKLQFMKGADLDMAAVRTHFES

MKNFVLIILSVSLVLKLSKSLKIDCDNPESIKEDRIHYCCKHPDGYQGVVDSCAKETGFKFIKHDEEAMVDITVDHAITGTCFGKCVFNKLEFMKGNDLDMTAVRAHFEN

MGNLAIIIFAFGLALKPTSSLKIDCDNPDSIQEDHIHYCCKHPDGYQEFIDACVKETGFQYGKPEEEAMVDITVDRAITGTCFGKCVFSKLEFLKDNELDMSAVRKHFED

MK--CTILLSFFSLIWFAGGIKIDCENTEAINEDHIHYCCKHPDGHNDLIEGCARETNFTLPNQNEEALVDITADRAIRGTCFGKCVFSKLNLMKDNNLDMDAVRSLFTE

Mkn   Ii      lk   slKIDCdNpe I ED IHYCCKHPDGyq   d CakETgF      EEa VDIT D Ai GTCF KCvF KL fmK   LDM AVR hfe 
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 : 110

 : 110
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 : 108

      

             

             

BminOBP58c : 
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KYKADPEYAKEMINAFDHCHGKSVENTAKFLSNPIFHNIGAEFCDPKPGVIMACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI

KFKTDPEYAKEMTNAFDHCHSKSIENTAKFLSNPIFHVPGAKYCDPKPSVILACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI

KFKTDPEYAKEMINAFDHCHGKSVENTAKFLSNPIFRQPSAEFCDPKPGVILACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI

KSKADPEYAKEMINAFDHCHGKSVENTAKFLSNPIFRQANAEFCDPKPAVILACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI

KFKTDPEYAREMINAFDHCHDKSVEHTTKFLSNPLFRATNGEFCDPRSSVILACVIREFFHNCPADRWSKTEECSTVLEFSKKCKDALTTI

RFPDDPEYAKEMINAFDHCHGKSEENTSMFLSKPLFKQMSKQFCDPKSSVVLACVIRQFFHNCPADRWSKTKECEDTLAFSKKCQDSLATL

k k DPEYAkEMiNAFDHCH KS EnT kFLSnP F      fCDPk  VilACVIReFFHNCPADRW KTeEC tvLeFSKKCkDaLtTi

      

      

 : 201

 : 201

 : 201

 : 201

 : 201

 : 199
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MQLS------DFLCLVLCLKLFSRAFGDTAASDIGTLDEKKCSNARKGCCDNLHITFDEVTAKCVLLHEDQ--IPAEDDKSPTKLIGFLSCLVECIYKSRNYLTKDADDIDMQAVK

MQCPSTITEDTKLCSQCFIQQLVRAFADTAVSDAGTLDTKKCSNARKGCCDNLHIIFDEVTAKCVLLHKDK--IPAEDEKSPTKLIGFLSCLVECIYKSRNYLTKDGEDINMQAVK

--------------------------------------------------------MDEATVNCVMHFHNKGEIPSDDDKNPVKSIEFLSCLAHCIYKKRNYLTKGNEDINMQGVK

------------------------------------------------------MLLDEPTAKCFVLHENN--IPKEDDKDPIKLFGFISCLVECIYTKRHYIGKNSETLNMKAVK

--MVNIVCYWTFLILVAVSKAQDNEETTAVAISSGDLTEDKCNTSRAGCCSELYIGEEEDLVKCFVIHSPK--LPVDGDADIGKTLRFLSCFVECLYKQKKYIGK-SDTINMKMVK

                                                         dE t kC   h     iP  ddk p K   FlSClveCiYk r Y  K    inM  VK

      

      

 : 108

 : 114

 :  60

 :  60

 : 111

      

             

             

BdorOBP58d : 
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DDVAVTYADRPKEQQYYIEMYDYCRKDAAKTYGRLKGNPASKILFKKACKPYYTFVYLCQAEYHRKTTCPYFMWEGDEK-TAVKQECKSAKEQCYKIDGLTPPEEYEFDS-

NNVAITYADRPKEQQYYIEMYDYCRKDAAKIYGQLKGNPGSKLLFKKACKPYYTFVYLCQAEYHKKTACPYFMWEDDEK-TPAKQRCKSAKEQCYKIDGLTAPQEYNFHS-

EHVEQSYAGRPKEQQYFIELYDVCRKDALKMYGLTKNNPAAKVFFRKACKPYYLFVYLCQAEYHRKKTCPYFVWGGEEK-TPAEQECKAAKDQCYKIDGLTPPDVLDVDLP

ADAENLYAARPKEKQYHVELYEFCRKEAFKLYTLIKASPAGLVIFKNSCKPYFVFVYLCQIEYHKKKTCPYFMWQGNEDDETMLSQCKAAKEQCYKIDGLTPPEQK-----

LDAEKTFVDRPKEKDYHIAMFEFCRKDAVGVYNLLKASPGAKVLLKGACRPYLLMVFMCISDYHQKHECPYFRWEGTAK-AGTKDMCENAKAECYQIDGITLPTKSPA---

      ya RPKE qY ie y  CRKdA k Y   K  P  k  fk aCkPY  fVylCq eYH K  CPYF W g ek       Ck AK qCYkIDGlT P        

      

      

 : 217
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 : 170
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 : 218

      



 

Supplemental figure 1-24  The alignment of OBP59a 

 

Supplemental figure 1-25  The alignment of OBP69a 

 
Supplemental figure 1-26  The alignment of OBP73a 

 

Supplemental figure 1-27  The alignment of OBP83a 
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MSKRSLAGLSFGPLRITVLFFYCSMC--YALKCRTDDGPSESELKRITRNCMRKIGESVHPIGGGSMNSNNHQNHPYGPLHQSNFGPQHGGNSRYDYNYDYGDNADQYYGNANNPNNNNYNNNN

MSKRSLACISFVPLWISVLLLYCSIC--YALKCRTDDGPSESELKRITRNCMRKIGENVHSNGGGSMGSNKNHNHPYGPMHQSNFGPQYGGNSRYDYNYDYDDNADQYYGNANSPNNNNYNNNN

MLKRSSASR-AGHLGVTLLLFYFSTC--CSLKCRTEDGPSESELKRITRSCMRKIGESLRPSNGGSQGYSNNYNH-YGPLHQSNFGGQYGGNSRYDYNYDYDDDNDQYNGNGNS-NNYNSNNNN

----------MKQLIFLLICLSCGTCSIYALKCRSQEGLSEAELKRTVRNCMHRQDEDEDRGRGGQ-------------------GRQGNG---YEYGYGMDHDQEEQDR--------------

m krs a      L    l  ycs C  yaLKCRt dGpSEsELKRitRnCMrkigE      GGs       nh ygp hqsnfG Q gGnsrYdYnYdydd  dqy gn n  nn n nnnn
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YNNNNGN------HD-RDRNVLQQRNRDRQQNNRSDNNRSASSGSSNN-----NGGRYDNNDGNGNRGGGG-GNGDGGNRNGNGSANSGGRNSGGNGGSGNSQRGFNQNNSNNNNNG---NNRN

YNNNNGN------HD-GDRNVLQQRNRDRQQNNHSDNNRSASSASSNN-----NGGRYDNNDGNYNRGVAG-GNGDGVNRNGNGGANSGGRNSGGNGGNGNSQRGFNQNNSNNNNNG---NNRN

GNNNNGNNNYDRDHDRGNRNVLQQRNRDRQQNGNSDNSRSSSSSSSSSGNNHGNGGRYDNNNGKSNGGNGGSGGGSGNNGGGGGSRNTGSGGSSGSGQRGHTQNHSNNNNNNNNSNNSNNNNRS

--------------------------------------------------------------------------------------NPGNRGGYGN----RRQRGLRQSDGRNHTSN-------

 nnnngn      hd   rnvlqqrnrdrqqn  sdn rs ss ss       nggrydnn g  n g  g g g g n  g g  N G r s Gng  g  Qrg nqnn nNn n    nnr 

      

      

 : 230

 : 230
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50       260       270       280       290       300       310       320       330       340       350

GKNDTADVACVVHCFFDELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDCFQYLES--QRRRDKCHYSRDLINCMTEYAKVNCDDWQEF-NVVFN

GKNDTADVACVVHCFFDELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDCFHYLES--QRRRDKCHYSRDLINCMTEYAKVNCDDWQEF-NVVFN

ANNDTADASCVVHCFFEELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDCFHYLES--QRRRDKCHYSRDLINCMTEYAKVNCDDWQEF-NMVFN

-----DGGQCVAQCFFEEMNMVDGNGMPDRRKVSYLLTKDLRDRELRNFFTDTVQQCFRYLESNGRGRHHKCSAARELVKCMSEYAKAQCEDWEEHGNMLFN

  ndtad  CVvhCFF ElNMlnsddyPDRyKVqYgLTrDLRDRELRNFyTDTiQdCF YLES  qrRrdKChysRdLinCMtEYAKvnCdDWqEf N vFN

      

      

 : 329

 : 329

 : 342
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MNTKQF-VFLVIIYQYTFYTGVTTLEVPKHMVSGVKKLTNICIKESGASEDLFKDIRATGELPNNQNLKCFMHCVLDKIGLIDDDNIVHLDNLIEIMPPDFVPIIEQLH

MNTKQF-VFLVIIYQYTYWTGVDAMEVPKHLISGVKKLTNICLKESGATEDLFKEFTETGELPNNQNLKCFMHCVLDKIGLIDADNIVHLDNLIEIMPPDFVPIIEQLN

MNYRRL-VILLIIYQCVLLRNVQSLEVPKHMRSGAKKLTNLCIKETGVTEDLFIEAQETGKMPNNQRLKCFIHCVLDKIGLIDADNIVHLDNLLEILPPEFVPIVEELH

MNTKQF-VFLLIVYQCCFLAIVKPLEVPKHMKSGAKKLTNTCMKETGATEEMFTEAKRTEQLPGDNRLKCFMHCMLDKIGLIDNENIIHLDNLLDIMPPEFFPMIEQLH

MNTKQF-VFLLIVYQCCFLAIVKPLEVPKHMKSGAKKLTNTCMKETGATEEMFTEAKRTEQLPGDNRLKCFMHCMLDKIGLIDNENIIHLDNLLDIMPPEFFPMIEQLH

MVARHFSFFLALLILYDLIPSNQGVEINPTIIKQVRKLRMRCLNQTGASVDVIDKSVKNRILPTDPEIKCFLYCMFDMFGLIDSQNIMHLEALLEVLPEEIHKTINGLV

Mn   f vfL i yq      v   Evpkh  sg kKLtn C ke Ga e  f     t  lP    lKCF hC lDkiGLID  NI HLdnL  i Pp f p ie L 

      

      

 : 108

 : 108

 : 108

 : 108

 : 108
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BdorOBP69a   : 
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DmelOBP69a   : 

               

                                       

0       120       130       140        

TTCGTKSGADGCETAFLTIECYIKKEPIISKMLFSTFAD

TTCGTKSGADGCETAFLTIECYIKTEPIISKMLFVKFAK

TTCGTQSGADGCETAFLTTECYIKTNPVILKLLFTTFSE

TTCGTKSGADGCETAFLTVDCYIKTNPVILTLL------

TTCGTKS--KWCR--WL----------------------

SSCGTQKGKDGCDTAYETVKCYIAVNGKFIWEEIIVLLG

ttCGT sg dgC ta lt  cyi                

      

      

 : 147

 : 147

 : 147

 : 141

 : 121

 : 148
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-------LDHSPNISQYEYIV------------YDEPEPQRHVARLMRNIRRLDVAS--SGIYHPTLVPLEDKRIAGCLLHCVYAKNNAIDQRGWPTLDGLVHFYSEGVHEHG

-------LDHSPNISQYEYIV------------YDEPEPQRHVARLMRNIRRLDVAS--SGIYHPTLVPLEDKRIAGCLLHCVYAKNNAIDQRGWPTLDGLVHFYSEGVHEHG

I--IFHTIEENSKLASQHDA-------------YQFQPERQQVTSLMNHIRRISYNAR-SALYYPTLVPAEEKRLAGCLLHCVYAKNKAIDKLGWPTLDGLVNFYSEGVNEHG

I--IFHTIEENSKLASQHDA-------------YQFQPERQQVTSLMNHIRRISYNAR-SALYYPTLVPAEEKRLAGCLLHCVYAKNKAIDKLGWPTLDGLVNFYSEGVNEHG

I--IFHTIEENSKLASQHDA-------------YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG

I--IFHTIEENSKLASQHDA-------------YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG

I--IFHTIEENSKLASQHDA-------------YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG

I--IFHTIEENSNLASQHDA-------------YQFQPNRQQVTSLMHRIRRISYDPR-SAIYNPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNDHG

L--IFHTIEGNSNLASSHNS-------------YQFQSDRQQVTSLMHRIGRISYDPR-SAIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG

V--I-HTIEDNSNLESRHDVL------------YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS

V--I-HTIEDNSNLESRHDVL------------YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS

V--I-HTIEDNSNLESRHDVL------------YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS

------VIQEPSSVHMPSAAP------------YPTGSPRPSIRRLLHGIQRIAHDPA-NAVYHPTIVSYEDKRIAGCLLHCIYARNNAIDKLGWPTLDGLVDFYSEGVNEHE

IGQVSGGS----TVSAYSSSSNAGFELPSGYDTYEIDSSKRRVTRLLHHIRRIAHDSPTNIIYHPTLVPFEDKRIAGCLLHCVYAKNNAIDGFGWPTLDGLVDFYSEGVNEHG

IGQVSGGSSAGSTVSAYSSSSNAGFELPSGYDTYEVDSSKRRVTRLLHHIRRIAHDPATNIIYHPTLVPFEDKRIAG------------------------------------

           s                     Y        vt L   irRi      s  Y PTlVp E KR AGcllhcvyaknnaid  gwptldglv fysegvneh 

      

      

 : 188

 : 188

 : 196

 : 195

 : 195
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 : 198

 : 206
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FFMATLRSVNLCLRTMTARYGVNRKELPKKGESCDLAFDVCSHMNTNIFKDLQFWAPFISYVNESRAINYI

FFMATLRSVNLCLRTMTARYGVNRKELPKKGESCDLAFDVFDCISDQITG--YCLDQYSRY----------

FFMATLRSVNLCLHAITIKYNIDRRKLPKRGESCDLAFDVFDCISDQLTG--YCLNQYE------------

FFMATLRSVNLCLHAITIKYNIDRRKLPKRGESCDLAFDVFDCISDQLTG--YCLNQYE------------

FFMATLRSVNLCLHAITVKYNIDRRKLPKRGESCDLAFDVFDCISDHLTG--YCLNQYE------------

FFMATLRSVNLCLHAITVKYNIDRRKLPKRGESCDLAFDVFDCISDHLTG--YCLNQYE------------

FFMATLRSVNLCLHAITVKYNIDRRKLPKRGESCDLAFDVFDCISDHLTG--YCLNQYE------------

FFMATLQSVNLCLHAITIKYNINRRKLPKRGESCDLAFDVFDCISDQLTG--YCLNQYE------------

FFMATLRSVNLCLHAITIKYNINRRKLPKLGESCDLAFDVFDCISDQLTG--YCLNQYE------------

FFMATLRSANLCLHAISIKYNINRRKLPKRGESCDLAFDVFDCISDQITG--YCLNQYE------------

FFMATLRSANLCLHAISIKYNINRRKLPKRGESCDLAFDVFDCISDQITG--YCLNQYE------------

FFMATLRSANLCLHAISIKYNINRRKLPKRGESCDLAFDVFDCISDQITG--YCLNQYE------------

FFMATLRSVNLCLHAITMKYRINRRKLPEHGESCDLAFDVFDCISDQITG--YCFDQYN------------

FFMATLRSVNLCLRAVTIKYQVNRRKLPERGESCDLAFDVFDCISDQITG--YCLDQYK------------

-----------------------------------------------------------------------

ffmatlrs nlcl a   ky   rrklpk gescdlafdvfdcisd  tg  ycl qy             

      

      

 : 259
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 : 252

 : 253
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------------------------MHALNSLLATLLWFGFLSN--VIWAQKELRRDETYPPPELLKALQPVHDSCVAKIGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MHALNSLLATLLWFGFLSN--VIWAQKELRRDETYPPPELLKALQPVHDSCVAKIGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MHSRKTLLGTLLWIGFLLN--LIWAQKELRRDETYPPPELLKELRPVHDSCVAKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MHSRKTLLGTLLWIGFLLN--LIWAQKELRRDETYPPPELLKELRPVHDSCVAKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MHSRKSLLSILLWFGFLSN--LIWAQKELRRDETYPPPELLKELRPVHDSCVAKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MYSIKSILGTLLWFGFLTT--VIWAQKELRRDETYPPPELLKALRPVHDSCVSKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV

------------------------MYILRTILGALLWCSVLLN--LIWAQKELRRDETYPPPELLEALRPVHDKCVAKTGVTEEAIKEFSDGEIHEDEPLKCYMYCVFEETDV

---------------------MHKMYSLKMLLGTLFLFCYLSS--MAKAQQELRRDETYPPPEMLKALRPIHDSCVGKTGVTEEAIKEFSDGQVHEDEALKCYMYCVFEETDV

--------------------MALNGFGRRVSASVLLIALSLLSGALILPPAAAQRDENYPPPGILKMAKPFHDACVEKTGVTEAAIKEFSDGEIHEDEKLKCYMNCFFHEIEV

MDQEGPRSSGKERNGKSHIKMALNGFGRRVSASVLLIALSLLSGALILPPAAAQRDENYPPPGILKMAKPFHDACVEKTGVTEAAIKEFSDGEIHEDEKLKCYMNCFFHEIEV

--------------------MALNGFGRRVSASVLLIALSLLSGALILPPAAAQRDENYPPPGILKMAKPFHDACVEKTGVTEAAIKEFSDGEIHEDEKLKCYMNCFFHEIEV

                                  Ll    L     i       RDE YPPP  Lk   P HD CV KtGVTE AIKEFSDG  HEDE LKCYM C F E  V
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LHEDGEVHLEKILDSLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI

LHEDGEVHLEKILDKLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI

LHEDGEVHLEKILDKLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI

LHEDGEVHLEKILDKLPESMHDIALHMGKKCLYPKGDNKCERAFWLHRCWKESDPKHYFLI

LHEDGEVHLEKILDSLPQSMHDIALHMGKKCLYPKGDNKCERAFWLHRCWKESDPKHYFLI

LHEDGEVHLEKLLDSLPNSMHNIALHMGKKCLYPKGDTKCERAFWLHRCWKESDPKHYFLI

LHDDGEVHLEKILDSLPQSMHNIALHMGKKCLYPKGDTKCERAFWLHRCWKESDPKHYFLI

VDDNGDVHLEKLFATVPLSMRDKLMEMSKGCVHPEGDTLCHKAWWFHQCWKKADPKHYFLP

VDDNGDVHLEKLFATVPLSMRDKLMEMSKGCVHPEGDTLCHKAWWFHQCWKKADPKHYFLP

VDDNGDVHLEKLFATVPLSMRDKLMEMSKGCVHPEGDTLCHKAWWFHQCWKKADPKHYFLP

    G VHLEK     P SM      M K C  P GD  C  A W H CWK  DPKHYFL 
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Supplemental figure 1-28  The alignment of OBP83b 

 

Supplemental figure 1-29  The alignment of OBP83cd 

 
Supplemental figure 1-30  The alignment of OBP83ef 

 Supplemental figure 1-31  The alignment of OBP83g 
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        10        20        30        40        50        60        70        80        90       100       110  

MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVVTGIRRGQAFHAFLIVALS-SSLILMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVVTGIRRGQAFHAFLIVALS-SSLILMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MALIGIWRCQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKVRNIKHLKNISTFX----------SEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVLNGILRGHPLSAFLIVALA-SSLTLVH-VRAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVLNGILRGHPLSAFLIVALA-SSLTLVH-VRAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV

MVLTGIWRCQAFNAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV

MALNGSRRSQAFNAFLIVALALSSTLLMHVVQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEAIKEFSDGQIHDDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV

-----------------------------------------WPPPALLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV

MILNGILREQAFSAFLMVVLLSLSLRENY-VQAQEPRRDNKWPPPAVLKMAKIFHDTCVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV

----------------MVKYP-LILLLIGCAAAQEPRRDGEWPPPAILKLGKHFHDICAPKTGVTDEAIKEFSDGQIHEDEALKCYMNCLFHEFEVVDDNGDVHMEKVLNAI

m   g  r     aflival  ssl l h v aqeprrddkwpppavLKmakiFhdicvektgv eEAIKEFSDGQIHeDEALKCYMNCLFHEidVVDDNGDVHlEtl Ntv
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 : 110
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 : 110
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 : 100
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 : 110
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 :  95

      

               

               

BdorOBP83bX2 : 
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BdorOBP83bX1 : 
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RzepOBP83bp  : 

RzepOBP83b   : 

DmelOBP83b   : 

               

                                                                   

     120       130       140       150       160       170         

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKDCEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRDKLINMARGCEHPEGDTLCHKAWWFHQCWKKADPVIAEVRGGRPATRTPLSSPAALVTPAF

PG-TVRDKLINMAKGCEHPEGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRDKLINMAKDCVHPQGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PG-TVRDKLINMAKDCVHPQGDTLCHKAWWFHQCWKKADPVHYFLP---------------------

PGEKLRNIMMEASKGCIHPEGDTLCHKAWWFHQCWKKADPVHYFLV---------------------

PG tvR  linmak CeHPeGDTLCHKAWWFHQCWKKADPVhyflp                     

      

      

 : 155

 : 155

 : 155

 : 155

 : 155

 : 145

 : 155

 : 155

 : 176

 : 157

 : 116

 : 156

 : 141

      

              

              

BdorOBP83cd : 

BlatOBP83cd : 

BoleOBP83cd : 
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CcapOBP83cd : 

DmelOBP83cd : 
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MELILIFLFAATIISP-AVAVVQPNAEEIRTLSDCLQSYGGITEENSKRLARFKDRSETYEEIPCFTKCYIKNMFNMFDESVGFNDEQVIKQFGQPLHKACKHRMEP----AADSCQQAYNGFHCL

MESISIFLFAAAIISP-AVAVIQPNXVEIRILSDCLQSYGGITEENSKRLVRFKDWSETYEEIPCFTKCYIKNMFNMFDESVGFNDEQVIKQFGQPLHKACKHRMEP----AADSCQQAYNGFHCL

MELILIFLFAAAIITP-SVAVVEPNAQEVRIISECLRSYGGLTEENAQRLVRFKGWSETYEEIPCFTKCYIKNMFDMFDESVGFKDEQVIKQFGQPLYKACKHRMEP----SANSCQQAYNGFHCL

MKLILIFLFAAAIISP-SVAVVQPNAEEVRIISECLQSYGGLTEDNSQRLVRFKDWSEKYEEIPCFTKCYIKNMFDMFDESVGFKDEQVIKQFGQPLYIACEHRMKP----STDNCQQAYNGFHCL

MELFFISLLAIVIIAP-ITAVVQPNAEESRIINECLKSFGGLTEENARRLVRFKEWSEKYEEIPCFSKCYIKNMFDIFDESSGFKEEQVVRQFGQPLYNACQHRMVP----LADACEQAYHGFHCL

MEYICIFLLAGALLATLAAAVVQPNVQEGLIIADCLKNYGGLTEDKAQRLVRFKDWSDHYEEIPCFTKCYIQNMFEMFDESEGFKEEQVIKQFGQPLYKACKHRMVP----AADTCQQAYNGFHCI

MQMKSGILIALCLCLS-LNEGLALLEHEGETINRCIQNYGGLTAENAERLERFKEWSDSYEEIPCFTRCYLSEMFDFYNNLTGFNKDGIVGVFGRPVYEACRKKLELPFESGESSCKHAYEGFHCI

M    i L A         av  pn  E      Cl  yGG Te n  RL RFK wS  YEEIPCFtkCYi nMF  fdes GF  eqv  qFGqPl  AC hrm p        C qAY GFHC 

      

      

 : 121
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VNLEDDPFVIIESMKNVSTEAKTAMKDCLHRFDQYEWERVKDYSKNPVREPIPCFTKCFIDRLQLYSQQTRQWNIPALTAKLGVPAAGANIQHCLKQRRNRNACVWMYQEFTCFVLAHD

VNLEDDPFVIIESMKNVSTEAKTAMKDCLHRFDQYEWERVKDYSKNPVREPIPCFTKCFIEXLQLYSQQTRQWNIPALTAKLGVPAAGANIQHCLKQRRNRNACVWMYQEFTCFVLAHD

VNLEDDPFVLIESMKNVSIEAKTAMKDCLHRFDQYEWERVKDYSKNPVREPIPCFTKCFIDRLQLYGQQSRQWNIPALTAKLGVPATGANIQHCLKQRRKRNACVWMYQEFTCFVLAHD

VNLEDDPFVIIESMKNVSTEAKTAMKDCLHRFDQYEWERIKDYAKNPVREPIPCFTKCFIDRLQLYSQQTRQWNIPALTAKLGVPAAGANIQHCLKQRRNRNACVNSAATTKAANQDVE

VNLEHDPFVLIESMQNISTEAKTVMKECLHRFDQYEWEHLKDYSKNPVREPIDCFTKCFIERLQVYKASTHRWDIQALRTKLGVPAAEANIQHCLRRRHRGNACVWMYQDFICFALAH-

VSLEDDPFVLIESMKNVSTEAKTAMKDCLHRYDRYEWEHMKDYAANPVREPIPCFTKCFVEHLQVFNQKTRQWNIPLLRAKLGVPAVGADIKHCLERRRNRNVCGWMYQDFTCFGLPV-

TNMESHPFTVIDNMPNISPSAKDAMKDCLQDVHQDEWKSFDAFAYYPVNEPIPCFTRCFVDKLHIFEEKTRLWKLEAMKQNLGIPAKGARIRTCHRHR-GRDRCATYYKQFTCYAMAV-

vnlE dPFv IesM N S eAKtaMKdCLhr dqyEWe  kdy  nPVrEPIpCFTkCF   Lq     tr W i al  kLGvPA gA I hCl  R  rn C   y  f c      

      

      

 : 240

 : 240

 : 240

 : 240
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RzepOBP83ef : 
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DmelOBP83ef : 
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MIFRVASQAVLLIAAAYCIQMVSSAATTKVEERDVESDAEILRKCLHEVGSKD-VVGELQKVARYSKWTSEEIPCFTRCLASMKRWFDADESKWNKQQIADDLGADMFNYC

---------------------------------------------------------------------------------------------------------------

MNFREASQVVLLIAVAYCIQMVSSAATTKAAEQDVDSDTEILRKCLREVGSKD-LVGELQKVARYSKWTSEEVPCFTRCLASMKHWFDADESKWNKQQIADDLGADMYNYC

MNFHEASKVVLLIAVAYCIQLVSSAVTTKAAEQDVDSDTEILRKCLREVGSKD-LVGELQKVARYSKWTSEEVPCFTRCLASXKHWFDXDESKWNKQQIADDLGADMYNYC

MNFREASQVILLIA--YCIQMVSSAATTKAAERDVDSDTEILRKCLREVGSKD-LVGELQKVARYSKWTLEEVPCFTRCLASMKHWFDANESKWNKQQIADDLGADMFNYC

---MSSPRAVLVSLFLICSQALA----------DLSGDAQTLEKCLRQLSSPESIAGDLRKLERYSSWTREEVPCLMRCLAREKGWFDVEENKWRLKQLTEDLGADVYNYC

          l      c q             d   d   l kcl    s     g l k  rys wt ee pc  rcla  k wfd  e kw   q   dlgad  nyc

      

      

 : 110
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BcucOBP83ef : 

RzepOBP83ef : 
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DmelOBP83ef : 
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RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNILSCATELNVTMKELQKYAAFPTKEVVPCLFQCLAEKMDFYTPTYEWNFDKWVKAFGPTRQDPTAS----NVCKVS

----------------------------------------------MEELQKYAAFPSKEVVPCLFQCLAKKMNFYTPTYEWNFDNWVKAFGPMRQNRKAS----DVCKVS

RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNIVSCASELNVTMKELQKYAAFPTKEVVPCLFQCLAEKMNFYTPTYEWNLDNWVQAFGPMRQDRTAS----NVCKVS

RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNIVSCASKLNVTMKELQKYAAFPTKEVVPCLFQCLAEKMNFYTPTYEWNFDNWVQAFGPMRQDRTAS----NVCKVS

RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNIVSCASELNVTMKELQKYAAFPTKEVVPCLFQCLAEKLNFYTPSYEWNFDNWVKAFGPMRQDRTAS----NVCKVS

RFELRRMGSDGCSFAYRGLRCLKQAEMHAGTSLSTLLQCSRQLNATNVELLQYSKLKSKEPIPCLFQCFADAMGFYDPDGNWRLENWKQAFGPSGNEDQSSGADYSGCRLS

r el r   d c fay glrclkqae            c   ln tm ELqkYaafp KEvvPCLFQClA km FYtP yeWn dnWv AFGP rq   aS     vCkvS

      

      

 : 217

 :  61

 : 217

 : 217

 : 215
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RzepOBP83ef : 

BdorOBP83ef : 

BlatOBP83ef : 

BoleOBP83ef : 

DmelOBP83ef : 

              

                                                                

     230       240       250       260       270       280      

SEQ-INKRDKCEWMYEEYNCLERLNYNTDGSYPMETTTLSAVITSKKPDAVEAAVKEAS-----

AEQ-MQNRDKCEWMYEEYNCLERLNYNTDGSYPLETTTLSAVIASKKTKEVQVQQKTEEADANS

AEQ-MKTRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSSVIARKTAASVEDKTKAS------

XEQ-MKTRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSAVITRNTAAAVEDLAKTS------

AEQ-TKMRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSAVITSKTTETVEDKTKAS------

GTQREVALSKCSWMYHEYKCWERVNGN---------------------KLVEDNEEQ-------

 eQ    rdKCeWMYeEYnClERlNyNtdgsyp e ttls vi       Ve   k        

      

      

 : 275
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 : 245

      

             

             

BdorOBP83g : 

BlatOBP83g : 

BoleOBP83g : 
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BcucOBP83g : 

CcapOBP83g : 

DmelOBP83g : 
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MNTQ-LILLLACVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKVSHGLEKCL

MNTQ-LILLLACVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKVSHGLEKCL

MKTQ-LILLLAFVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDQKAIIAQFTAKSSKNLAKISHGLEKCL

MQTQ-LILLMACVA--LVAG---KFHVRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFAPHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKISHGLEKCL

MKTQ-LILLLACVA--LVAG---KFQIRTAQDALAAHEACHDEFRIPEDIYEKYLNYEFPPHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKVSHGLEKCI

MKIQ-LILLLACVA--LVAG---KFELRTAQDALAAHEACRDEFRIPDDIYEKYLNYEFPPHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKNSKNLAKVSHGLEKCL

MQSQSLLLIVAAVATFLVAQTTAKFLLKDHADAEKAFEECREDYYVPDDIYEKYLNYEFPAHRRTSCFVKCFLEKLELFSEKKGFDERAMIAQFTSKSSKDLSTVQHGLEKCI

M  Q LiLl A VA  LVAg   KF  rtaqDAl AhEaC  e r P DIY K LNYEFp HkRTnCyVKCFvErmgLFtEeKGFDekAiIAQFTaKsSKnLak sHGLEKC 
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BdorOBP83g : 

BlatOBP83g : 

BoleOBP83g : 

BminOBP83g : 

BcucOBP83g : 

CcapOBP83g : 

DmelOBP83g : 

             

                                   

    120       130       140        

DHNEHDSDTCTWANRVFSCWISVNRPIVRRTYIEN

DHNEHDSDTCTWANRVFSCWISVNRPIVRRTYIEN

DYNEHDSDTCTWANRVFSCWISVNRPIVRRTYIEN

DHNEHDSDTCTWANRVFSCWISVNRPIVRRTYIEN

DHNEHDSDTCTWANRVFSCWISVNRPIVRKTYIEN

DHNEHDSDTCTWANRVFSCWISVNRPIVRKTYIAN

DHNEAESDVCTWANRVFSCWLPINRHVVRKVFA--

DhNEhdSDtCTWANRVFSCWisvNRpiVR tyi n

      

      

 : 142

 : 142

 : 142

 : 142

 : 142
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Supplemental figure 1-32  The alignment of OBP84a 

 

Supplemental figure 1-33  The alignment of OBP99a 

 

Supplemental figure 1-34  The alignment of OBP99b 

                

                

BdorOBP84a2   : 

BlatOBP84a2   : 
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RzepOBP84a1X1 : 
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---------------------------------------------MSNGNVFVMLPLTIILLYCGIMVSAQ-DRAKDNGDIFVQHKE--------QRECVAPIMVQANGSVSSEGMDVAH

---------------------------------------------MSNRNVFVMIPFTIILLYCDIMVSVE-DRAKDNGDIFVQHRE--------QRECVAPIMVHANGSNSSEDMDVAH

---------------------------------------------MSNCNVLVTLPFTIMLLYCSIMMSVQ-DRAKDNGDIFVQHKE--------QRECVAPIIVQSNGSFSSEGTDVMH

---------------------------------------------MSNSNVLVVCPFMIMLLYCSIMISIQ-DRAKDNGDIFVQHKE--------QQECVRPIIVQANDSISSEGTDVVL

---------------------------------------------MSNCNAFVALPYMIMLLYCSVRMSMQ-DRAKNNGDIFVQHKE--------QRECVAPILVQTNDSISNEGADVLD

---------------------------------------------MFRKAVCIKLPLLLILVYY-IVASIQ-DHAKDNGDIYVQHKQDSKCFNNLEREANATIPLQISNSTGNELEDVVR

---------------------------------------------MTSINACIQLTLTFLLIYSCNMVRTQ-SRPKDNGDIYVQHKTQSVMAGITADQTDIPKAAQTYGSNIFNVEEVMR

MFHSLYLIGILSLIWVAAQDIVPDDPEVQMQMHAMFYTARVACADENLIPYVRACAVIAFLILSPNCARALQDHAKDNGDIFIINYDS---FDGDVDDISTTTSAPRE-ADYVDFDEVNR

-----------------------------------MYSA-----------LVRACAVIAFLILSPNCARALQDHAKDNGDIFIINYDS---FDGDVDDISTTTSAPRE-ADYVDFDEVNR

--------------------------------------------MINHRLLSLALSLVLLGFLAGTRAHPETDATDNKLDKQQS------------MEPTTPTAGAAN-ETGFDFEEVVR

--------------------------------------------MINHRLLSLALSLLLLGFLAGTWAYPEIDATDNKLDKQQP------------METTTPNAGAAN-ETGFDFLEVVR

--------------------------------------------MINHRQLSLALPLLLLRVLAGTKANPQTDATNNKLDKQQS------------METTTPSVRAAN-VSGFDFEEVVR

--------------------------------------MSELLEMVNYRKVELALSLLLLGVLAGTTADAQSDATDNKLDKQQS------------METTTPMAEAAN-ASGFDFQDVVR

---------------------------------MGITCKLLKKTMLDHRHLNIILLLLQFGIMSSGAADAQTNLTNNASDQLQA------------VENTTPMVEEEH-EMGFDFDAVVR

--------------------------------------------MVNH-QLGMTLSVLLF--LATSLANAQTNSMNNRLDVQPS------------METKTTMAENPS-AMGFDFEAAVR

--------------------------------------------MVNH-QLGMTLSVLLF--LATSLANAQTNSMNNRLDVQPS------------METKTTMAENPS-AMGFDFEAAVR

                                                                               D                 e                   v  
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ICNNSFSIPSDYIVQFNRNGDLPEIVDKTG-MCFIRCYFEKAGLIKNWQLNKDLIMQTMWPIKADSIAICEPEAKQ-EMNACVRSYAIAKCLMKRGFQDTCNDTVA-------

ICNNSFSIPSDYIVQFNRNGDLPETVDKTG-MCFIRCYFEKAGLIKNWQLNKDLIMQTMWPIKADSIAFCEPEEKQ-EMNACVRSYAIAKCLMKRGFQDTCNDTVA-------

ICNNSFSIPNDYIVQFNTNGALSDTVDKTG-MCFIRCYFEKASLIKNWQLNRDLIMQTMWPIKADSIEFCELESKQ-EMNACVRSYAIAKCLMKRGFEDTCNHTVA-------

MCNSSFSIPSDYIAQFNMNGALSDTLDKTG-MCFIRCYFEKAGLIKNWQLNKDMIMQTMRLIKANSIEFCEPEAKQ-ETNACIRTYAIAKCLMKRGFEDTCIQTVA-------

MCNSSFSIPMDYIVQFNTNGALSETADKTG-MCFLRCYFEKMGLIKAWQLNKDLIMQTMRPIKADSIEFCEPTAKQ-EVNACVRTYGIAKCLMKRGFDDTCNQTVAQNSFRAY

LCNSSFSIPTDHIMQFNTDGALADTVDKTG-MCFIRCYFEKSGLIQNWKLNKDQIVQKMWPLAADSVDFCESEAKQ-EMNACVRTYAIAKCLMQRRFEGTCNPSAV-------

TCNASFSIPMDYIVQFNTTGELSDTTDKTG-MCFIRCFLEKSGLIKNWHLNKDLIMQTMWSIIADSVELCESESES-EVNACVRTYAIAKCLMKRTLEAAGNQTLT-------

NCNASFITSMTNVLQFNNTGDLPDDKDKVTSMCYFHCFFEKSGLMTDYKLNTDLVRKYVWPATGDSVEACEAEGKD-ETNACMRGYAIVKCVFTRALTDARNKPTV-------

NCNASFITSMTNVLQFNNTGDLPDDKDKVTSMCYFHCFFEKSGLMTDYKLNTDLVRKYVWPATGDSVEACEAEGKD-ETNACMRGYAIVKCVFTRALTDARNKPTV-------

TCNASYTIPLEYIQQFNETAELPNITDKTG-MCFLKCYMEKTGLLRDWQLNPTLIRQTMWPATGDSLPVCQNEGSR-ETCPCKRTYAIAKCLTLRALVDARNKPLV-------

TCNASYTIPLEYIQQFNETAELPNITDKTG-MCFLKCYMEKSGLLRDWQLNPTLIRQTMWPATGDSLPVCQNEGSR-ETCPCKRTYAIAKCLMLRALVDARNKPLV-------

TCNASFTVPLEYIQQFNETAELPNITDKTG-MCFLKCYMENTGLLRNWQLNPTLIRQTMWPATGDSIPVCQNEGSR-ETCPCKRTYAIAKCLMLRALVDARNKPIV-------

TCNASFTIPLEYIQRFNETAELPNTTDKTG-MCFLKCYMEKTGLLRNWQLNSTLIRQTMWPATGDSIPVCQNEGSR-ETCPCKRTYAIAKCLMLRALVDARNKPIV-------

TCNASFAIPLELIQRFNETAELPNTTDKTG-MCFLKCYMEGTGLLRNWQLNRSLIRQTMWPATGDSIPVCQEEGSR-ESCPCKRTYAIAKCLMIRALVDARNKPIV-------

TCNASFPTPIEYIQQFNETAELPNTADKTS-MCFMHCYMEKTGLMRNWQLNRALIMQTMWPATGDSIPVCQNEGCNTETCACKRTYAIAKCLMIRSLVDARNKPVV-------

TCNASFPTPIEYIQQFNETAELPNTADKTS-MCFMHCYMEKTGLMRNWQLNRALIMQTMWPATGDSIPVCQNEGSRKLVLVSVRTPSLNV-----------------------

 CN Sf  p   i qFN    L    DKt  MCf  Cy Ek gL   w LN  li qtmwp   dS   C  e    e   c R yaiakcl  r   d  n           
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MKTIIALCLLLAVTSAEYVVKNEENLQQYRRECATELKVPAEHIEQFRKWQFPNDAVTQCYLKCVFEKFGLFDAVTGFNVEHIHQQLQGAEVAPPGDADHDDVVHDKIAAC

MKTVIA-CLLLAVTSAEYVVKNEENLQQFRRECATELKVPAEHIEQFRKWQFPNDSXTQCYLKCVFEKFG-FDAETGFNVEHIHQQLQGAEVAPPGDADHDDVIHDKIAAC

MKNFIAFCLILAVTSAEYVVKNEENLQQYRRECATKLKVPEDHIQQFRKWQFPNDSVTQCYLKCVFEKFGLFNAETGFNVEYIHQQLQGAQVAPPGDADHDDVVHDKIAAC

MKGVIVFCLFVALTSAEYVVKTEENLLQFRRECVNELKVPEEHIQQFGKWQFPNDSVTQCYLKCVFEKFGFFDALTGFNVEHIHQQLQGAEVAPPGDADHDHVVHDKIAAC

MKFFAAFLLFAAMVSAEYVIKTEENLRQYRQECVAELQVPDEHVQQFRNRQFPNDSITQCYLKCIFNKFQLFDDETGFNVESIHQQLQGAQVAPPGNADHDDALHDKIAAC

MKVFVAICVLIGLASADYVVKNRHDMLAYRDECVKELAVPVDLVEKYQKWEYPNDAKTQCYIKCVFTKWGLFDVQSGFNVENIHQQLVG------NHADHNEAFHASLAAC

MKVFVAICVLIGLASADYVVKNRHDMLAYRDECVKELAVPVDLVEKYQKWEYPNDAKTQCYIKCVFTKWGLFDVQSGFNVENIHQQLVG------NHADHNEAFHASLAAC

MK   a c      SA YVvK        R EC  eL VP        kw  PND  TQCY KCvF K g Fd   GFNVE IHQQL G        ADH    H   AAC

      

      

 : 111

 : 109

 : 111

 : 111

 : 111

 : 105
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BdorOBP99a   : 

BlatOBP99a   : 

BcucOBP99a   : 

BoleOBP99a   : 

RzepOBP99a   : 

DmelOBP99aX1 : 

DmelOBP99aX2 : 

               

                                     

      120       130       140        

VDTNEQGSNACEWAYRGGVCFIKENLQLVKHSVKPQA

VDTNEQGSNACEWAYRGGVCFIKENLQLVKHSVKPQA

VDSNEQGSNACEWAYRGGVCFIKENLQLVKHSVKQQA

VDNNEQGSNACEWAYRGGVCFIKKNLRLVKHSVKPQA

VDSNEQGSSACEWAYRGGVCGMKANLQFIKTN-----

VDKNEQGSNACEWAYRGATCLLKENLAQIQKSLAPKA

VDKNEQGSNACEWAYRGATCLLKENLAQIQKSLAPKA

VD NEQGSnACEWAYRG  C  K NL     s    a

      

      

 : 148

 : 146

 : 148

 : 148

 : 143

 : 142

 : 142

      

               

               

BdorOBP99b   : 

BlatOBP99b   : 

BoleOBP99b   : 

BminOBP99b   : 

BcucOBP99b1  : 

BcucOBP99b2  : 

CcapOBP99b   : 

RzepOBP99b   : 

DmelOBP99bX1 : 

DmelOBP99bX2 : 
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MKFCLALLSLLMVVVFAVAD-HASHSDYVVKTNEDLIRYRDECVSKLSIPSDLVDKYKEWSFPDDEKTHCYLKCVLEKFELFDAAKGFDVHKIHHQLVGA--NADHSDATH

MKFCLALLSLLLAVVFAVAD-HAGHSDYVVKTKEDLIRYRDECVSKLSIPSDLVDKYKEGSFPDDEKTHCYLKCVLEKFELFDESKGFDVHKIHHQLEGA--NADHSDATH

MKFCLALLSLLIAVVLAVADHHADHSDYVVKTNADLVRYRDECVSQLSIPSDLVDKYKQWSFPDDEKTHCYLKCVMEKFDVFDAEKGFDVHKIHHQLEGS--NADHSDATH

MKFFLALLSLIFAVVLADEHDHAAHSDYVVKTNADLLRYRDECVSKLSIPADLVEKYKQWNFPDDEKTPCYLKCILEKFGLYDEEKGFDVHKIHHQLDGD--KVDHSDATH

MKFFVALLLLIFAVVLASAHDHSGHSDYVVKTNEDLLRYRDECVSQLSIPADLVEKYKQWSFPDDEKTHCYLKCILEKFELFDAAKGFDVHKIHHQLEGD--KVDHSDATH

MKFFVALLSFIFAVVIADGVDHAGHSGYVVKTNVDLLRYREECVSQLNIPLDLVMQYQEWNYPNDEKTHCYLKCVLEKFELYDAEKGFDVYKVHHQLEGD--KADHTNAMH

MKFCLALLSLFFAVVVADHG---DHSDYVVKTGEDLARYRDQCVAKLSIPADLVEKYKKWEYPDDEKSRCYLKCVLESFGLFDDAKGFDVHKVHHQLGGG--DVDHSNELH

MKYFIAFLS-LIVVVLAYHDHSEHHADYVVKSKEDLAHARDHCVSKLTIADDLVEKYKKWEYPDDEKTHCYLKCIFEELGLYDDEKGFDVHKVHHQVAGD--KVDHFDDLH

MK---VLIVLLLGLAFVLADHHHHHHDYVVKTHEDLTNYRTQCVEKVHASEELVEKYKKWQYPDDAVTHCYLECIFQKFGFYDTEHGFDVHKIHIQLAGPGVEVHESDEVH

MK---VLIVLLLGLAFVLADHHHHHHDYVVKTHEDLTNYRTQCVEKVHASEELVEKYKKWQYPDDAVTHCYLECIFQKFGFYDTEHGFDVHKIHIQLAGPGVEVHESDEVH

MK   all l   vv a    h  H dYVVKt  DL  yR  CV  l i  dLV kYk w  PdDekthCYLkC  ekf   D  kGFDVhK HhQl G     dhsd  H

      

      

 : 108

 : 108

 : 109

 : 109

 : 109

 : 109

 : 106

 : 108

 : 108

 : 108

      

               

               

BdorOBP99b   : 

BlatOBP99b   : 

BoleOBP99b   : 

BminOBP99b   : 

BcucOBP99b1  : 

BcucOBP99b2  : 

CcapOBP99b   : 

RzepOBP99b   : 

DmelOBP99bX1 : 

DmelOBP99bX2 : 
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GAIENCAKKAA--GDDACVRAYNGFTCFLKNNAQLVQAGVEKSSK

GAIENCAKEAA--GDDACVRAYRGFTCFLKNNAQLVQDGVKKSSK

GAIENCAKEAAAAGDDACVRAYRGFTCFLKDNIKLVQAGVEKSSK

GAIENCAKEAAAAGDDACVRAYRGFSCFLKDNIQLVQAGVDKGSK

GAIENCAKEAAAAGDDACVRAYRGFNCFLKDNIQLVQAGVEKSAK

VAIDKCAKEAAVASDDACVRAYRGFTCFLMDYTHLIPAGN--GSK

GKIENCAKEGDAAGEDACTRAYRGALCFFKENLALVKQNV--ASK

KTIESCAKEGAD-SDDSCIRAYRGGICLINNNLTLVKQSFVSD--

QKIAHCAETHSK-EGDSCSKAYHAGMCFMNSNLQLVQHSVKV---

QKIAHCAETHSK-EGDSCSKAYHAGMCFMNSNLQLVQHSVKV---

  I  CAk       D C rAY g  Cf   n  Lv   v     

      

      

 : 151

 : 151

 : 154

 : 154

 : 154

 : 152

 : 149

 : 150

 : 149

 : 149

      



 
Supplemental figure 1-35  The alignment of OBP99c 

 
Supplemental figure 1-36  The alignment of OBP99d 

                

                

BdorOBP99c2   : 

BlatOBP99c2   : 

BoleOBP99c2   : 

BminOBP99c2   : 

BcucOBP99c2   : 

BcucOBP99c1   : 

BoleOBP99c1   : 

BdorOBP99c1   : 

BlatOBP99c1   : 

BdorOBP99c3   : 

BlatOBP99c3   : 

BoleOBP99c3   : 

BlatOBP99c4X1 : 

BlatOBP99c4X2 : 

BdorOBP99c4   : 

BdorOBP99c6   : 

BdorOBP99c5   : 

BdorOBP99c7   : 

BdorOBP99c8   : 

BminOBP99c1   : 

CcapOBP99c1   : 

RzepOBP99c1   : 

DmelOBP99c    : 

CcapOBP99c4   : 

CcapOBP99c2X1 : 

CcapOBP99c3   : 

CcapOBP99c2X2 : 

CcapOBP99c5X1 : 

CcapOBP99c5X2 : 

CcapOBP99c6   : 
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-MKYFMFIVILAVVALVQAD-DWSPKTVDDIKKIREECMKQVPSSDEEFQKRKENDYPDVESVRKYALCNSKGWGLYKEGKGFYPDRVAEQFKDDMP-EDEIKAIVNDCD

-MKYFLCIVILAVIXLVQAD-DWSPKTVDDIKNIREECMKQVPSSDEEFQKRKENNYPDVESVRKYVLCNSKAWGLYKEGKGFNADRIAAQFKDEMP-EDEIKAIMQDCD

-----------------MSK-EFHTVSIDDIKSIREECVKQVPASDEEFEKRKENEYPDVESVRKYVLCTSKAWGLYEDGKGFNADRVAQQFKGDLT-EDEIKTIVHDCD

-MKYF--IVILAIIALVQAD-DWSPKTTDEIKSIRENCVKQVPSSDEEFKNRKKDEYPDIESVRNYVLCTSKAWGLYEDGKGFKGEHVAQQFKGDLS-EDEIKSIVHDCD

-MKYF--IVILALIALVQAD-DWSPKTIDEVKSIRENCAKDIPASDEEFHKRKENDYPDVASVRNYVLCTAKEWGIYEEGKGYNADRIAQQLKGDLS-EDEIKAIVHDCD

-MKFF--IVILAVVALAYAEDDWVPKNAAEIKVIRQECFKDFPLSEEYIQKMKSFEYPDEEPVRKYLLCTAKKLGVFCEHQGYHADRVAKQFKMDLD-EAEVLAIAEGCV

-MKFF--LVILAVVALAYADDEWVPKNAAEIKVIRQECFKDFPLSEEYIQKMKNFEYPDEEPVRKYLLCTAKKLGVFCEHQGYHADRVAKQFKMDLD-EAEVVAIAEGCV

-MKFF--IVILAVVALAYADEEWVPKNVAQIKAIRQECIKDFPLSEEYIQKMKNFEYPDEEPVRKYLLCTAKKLGVFCEHEGYHADRVAKQFKMDLD-EAEVIAIAEGCA

-MKFF--IVILAVVALAYADEEWVPKNVAQIKVIRQECIKDFPLSXEYIQKMKNFEYPDEEPVRKYLLCTAKKLGVFCEHEGYHADRVAKQFKMDLD-EAEVIAIAEGCA

-MKFF--LVILAVVTQTYAEDEWRPKNMAELNAIRQECFKEYPLSEEQLQKIKNFEYTDEEPARKILLCTVKKLGVFCEREGYNADRVAKQFKMDLD-EAEALAIVEGCL

-MKFF--LLILAVISRTYAEEEWRPKNAAEVNVIRQECLKDFPLSEEELQKVKNFEYSDEEPARKVLLCTVKKLGVFCERDGYNVDRVTKQFKMDLD-EAEALSIVEGCM

-MKLF--IVVLAVVALVYAD-EWMPKNFAEINVIRQECFKDFPLSEEYIQKMKNFEYPDEEPVRQYLLCTVKKVGIFCEREGYLADRVAKQFKMDLD-EAEAIAIAQGCV

-MKFF--IVILAVVALAYADEEWVPKNVAQIKVIRQECIKDFPLSDEYIQKMKNFEYPDEEPVRKYLLCTVKKFGIFREDEGYNVNRVAKQFKMDLD-EAEALAIVEGCV

-MKXF--LAFLAHFALAYAEDEWRPKNVAELNAIRQECIKDFPLSDEYIQKMKNFEYPDEEPVRKYLLCTVKKFGIFREDEGYNVNRVAKQFKMDLD-EAEALAIVEGCV

-MKFF--IVILAHVALAYAEDEWMPKNMAELNVIRQECLKDFPLNDEYIEKMKNFEYPDEEPVRKYLLCTVKRFGIFREGQGYNIDRVAKQFKMDLD-EAEVLAIVEGCV

-MKFF--IVILAVIALVYAKDEWVPKTEAELKVIVKECLKDFPLNNEQLQKYTTFQQPDEEPIRKYMLCTAKRVGFFSEHEGCHVDRVAKQFKLDLD-EAEVAAITEGCA

-MKFF--IVILAVVALAYAKDEWEPKTEAELKVIANECIKDFPLSNEQVQKYTAYQHPDKESIRNRMLCAIKKXDFFSEHEGYHADRIAKQFQIDFH-EAEVAAIAERCA

-MKFF--IVILVVIALTYAEDEWIPKNDTELEVIAQECLRDFPLSKEQLQKFSSFEYPDEEPIRKYMLCTAKRVGFFTEQEGYHADRVAKQLKMDLD-EAEIVAIAEGCA

-MKFF--IVMLAVVTLAYAEDEWMPKNDAEVSVIRQECIKDFPLSEEQLQKFRIFEYPEEEALRKYLLCVTKAVGIFTEHEGYHADRVAKQFNINLD-EAEVTIIAEGCA

-MKFF--IVILAVVALACAEDEWVPKNVAEIKVIRQECIKEFSLSEEHIQKLKNLEYPDEEPVRKYLLCTAEKLGVFCEHEGFHANRIAKQFKMDLD-EAEVLAIAEGCV

-MKFL--IVVLAVVALAYADDEWTVKQAAEIKEIRQECLKENPLGDEYIQKMKSFEYPDEEPVRKYLLCTAKKLGIFCVHEGYHVDRIAKQFKMDLD-EAEVVAIAEGCV

-MKYF--IAILAVVALAQAEEEWNVKTAADIKVIRQECIKEFPLSQEYIQKMKNFEYPDEEPVRKYLLCTAKKLGIFCEHQGYHADRVAKQFKMDLD-EAEVLAIAESCV

MLKYL--IVALALCAVAHAD-DWTPKTGEEIRKIRVDCLKENPLSNDQISQLKNLIFPNEPDVRQYLTCSAIKLGIFCDQQGYHADRLAKQFKMDLS-EEEALQIAQSCV

-MKYF-IVILAAVVLAQAADDDWVPKTPEEFNAIRRECHKEFPFSKELQKQEDELDFSDDETVRKYEVCVFRKWGIIDADDTFHGERLVKQFEAVLDGVEGIEQKVNNCV

-MKYF-IVILAAVVLAQAADDDWVPKTPEEFNAIRRECHKEFPFSKELQKQEDNLDFSDDETVRKYEVCVFRKWGIIDAEDNFHGERLVKQFDAVLDEVENIEQKVNNCV

-MKYF-IVILAAVVLAQAADDDYKLKTPEEFNAMARECHREFPFSKELQNQEDNLDFSDDETVRKYEVCFYRKLGILDADNNFNGDRLVKQFEAVLD-VEGIEQKVNNCV

-MKYF-IVILAAVVLAQAADDDYKLKTPEEFNAMRRECHREFPFSKELQNQEDNLDFSDDETVRKYEVCFYRKLGILDADNNFNGERLVKQFEAVLD-VEGIEQKVNNCV

-MKYF-ILILAAVVLAQAQDD-WKIKSANEVNDIRRECHKEHPFNEELQKHEEVLRFPDEDVVRNYEVCVFTKWGVFDPETGFKKDRLVRQFEPVLK-REEIDEIIGRCA

-MKYF-FLILAAFLFAQAQDD-WKIKSANEVNDIRRECHKEHPFNEELQKHEEVLRFPDEDVVRNYEVCVFTKWGVFDPETGFKKDRLVRQFEPVLK-REEIDEIIGRCA

-MKYF-ILLLAAVLLAQAEGE-WKVKTVDEFNDMRRDCHKEIPFSEELQKKEEVLRFPDEEVVRKYLLCIAKTWEVFDEENGFNMDRLIVEFELLLN-RDEVLPIAKRCV

 mk f      a      a   w  k       ir eC k  p s e          pd e vR y  C     g      g    r   qf   l    e   i   C 
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 : 107
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BdorOBP99c2   : 

BlatOBP99c2   : 

BoleOBP99c2   : 

BminOBP99c2   : 

BcucOBP99c2   : 

BcucOBP99c1   : 

BoleOBP99c1   : 

BdorOBP99c1   : 

BlatOBP99c1   : 

BdorOBP99c3   : 

BlatOBP99c3   : 

BoleOBP99c3   : 

BlatOBP99c4X1 : 

BlatOBP99c4X2 : 

BdorOBP99c4   : 

BdorOBP99c6   : 

BdorOBP99c5   : 

BdorOBP99c7   : 

BdorOBP99c8   : 

BminOBP99c1   : 

CcapOBP99c1   : 

RzepOBP99c1   : 

DmelOBP99c    : 

CcapOBP99c4   : 

CcapOBP99c2X1 : 

CcapOBP99c3   : 

CcapOBP99c2X2 : 

CcapOBP99c5X1 : 

CcapOBP99c5X2 : 

CcapOBP99c6   : 
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EKTKE-ETDDERCYHLLKCVMSTKLGDHIKDLVKRLE--------

EKTKE-ETDDERCYHILKCACSTKLGDHIKDLIKRSE--------

AKTKE-DTDDERAYHIMKCTCSTKLGEDIKEILKRSE--------

EKTKE-DSDDERAYHVLMCILSSKLGGDVKELLKRSE--------

EKTKE-DADDEKAFHILKCLCTSKIGEAVKQFLHKSE--------

DKNVEGSSADVWAYRGHKCLMASKIGDRVKAYIKKTVEEAKKQ--

DKNVEGSSADVWAYRGHKCLMASKIGDRVKAYIQKSVEEAKKQ--

DKNVEGSSADVWAYRGHKCVMASKIGERVKAYIQKSVEEAKKH--

DKNVEGSSADVWAYRGHKCVMASKIGERVKAYIQKSVEEAKKH--

DKNLEGSSADVWAYRGHECVVASKIGDRVKAYFLKS----KK---

DKNLEGSSADVWAYRGHECVVASKIGERVKAYFLKNGEKPKK---

DKNVEGSSADVWAYRGHECVLASKIGDRVKAYFKKSGENTKK---

DKNIEGSSDDVWAYRCRKCVLASKIGDRVKAKSKEESYKQ-----

DKNIEGSSDDVWAYRCRKCVLASKIGDRVKAKSKEESYKQ-----

DKNTEGSSDDVWVYRCRKCVMASKIGDRVKAKSRE----------

DKNAEGSSVDVWAYRGHKCAMASKIGERLRVYIQNLKKEAKKH--

DKIVKGSSVDVWAYRSRKCVMTSKIGERLKARNQKI---------

DKNVEGSSADVWAYRVHKCVMASKIGEHGKAYFQK----------

DKNVEGSSADVWAYRIHKCVMASKLGERVKAYIQNLKKEAKKH--

DKNEEGSSPDVWAYRGHKCLIDSKIGESVKAYIKKSADEAKKQ--

DKNEQGSSADVWAYRGHKCLMASKIGDRVKSYIKKNVEEAKKQ--

DNNEQGSSPDVWAYRGHKCLMASKVGEKVKAYIKKRAEDAQKQ--

DDNAQKNPTDVWAFRGHQCMMASKIGDKVRAFVKAKAEEAKKKAA

DKNEQGSPIDVYASRIQQCIDKTDIAPKLLKVIGKL---------

DKNEQGSPIDVYASRIQRCIDKTDIAPNLLKVIGKL---------

DKNEQGRPVDEYVSRIQRCIDKTDIAPNLLKVIGKL---------

DKNEQGRPVDEYVSRIQRCIDKTDIAPNLLKVIGKL---------

DKNEQGSPVDVWVYRFQQCVSRSEIPPNFLKIIGKL---------

DKNEQGSPVDVWVYRFQQCVSRSEIPPNFLKIIGKL---------

DKNEQGSSPDVWVYRVQQCVGKTKLGPLFLEALGKLSK-------

dkn  g   D   yr   C    k g                   

      

      

 : 143

 : 143

 : 127

 : 141

 : 141

 : 149

 : 149

 : 149

 : 149
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 : 141
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BdorOBP99d : 

BlatOBP99d : 

BoleOBP99d : 

BminOBP99d : 

BcucOBP99d : 

RzepOBP99d : 

CcapOBP99d : 

DmelOBP99d : 
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MLIPRFLIIPI-TIMFSVLISFPTPSKAVPIS-EHEEASRRLYKAHGFCVQNSSAPTSIDKEYRSTKQEPAAYVRCVASNMGLWTDASGYQAKRVAKFFVKEHNENEVMTVVD

MFTSRYLIISL-AVGFCVAIISLKPAKAVPIS-EHEKASRRLYKAHGFCVQNSSTPTSMNKEYRNTEQKTGAYLRCVASNMGLWTDASGYHAKRVAKFFIKEHNENEVMTVVX

MFIPRYLIIRL-AVVLCVVISFFMSATAVPIS-EHEDASRRLYKAHGICVQNISTPKSTD-SHISTEQIVGAYVRCIASNMGLWTDATGYQAKRVAKFFTKEHSESEVMTVVD

------------------TEELFNPATAVPIS-EYEEASRRLYKAQGICIQKISSPTTRD-NVASTEQKAGAYVRCIASNMGLWTDATGYNSKRVAKFFIKEHNENEVMTVVD

--MLKTIIIKL-AVVICVLINLCTKTTAIPIS-EQEEASHRLHKAHGICIQNITSPTSTD-DDTSTRQLAGAYVRCIATNVGLWNDATGYNAKQVAKFFIKERNENEVMTLVD

MFRIRAAVIFVGVIVLNAFISSTASAIPAPLTTAYEEPVRRLHKANKFCAKEISLPLAED---MDNEHIAGAYIRCMATNMGLWNDGGGYNAKRVAKFFIKQRNENEVMTVVE

MFTTRYLLIFSLLVICAISSSFTAVANPTSIS-DYEQPSRRLYKAHELCLPIVTDVSSAE--SEQGMQRAATYIRCMVSNMGLWTDSVGYKAKRVAKFFMKQHSEHEVMALVE

MNHLRLEIICWSCLLIAMAVSTEAASVWKLPT------AQMVYEDLEKCRQ-------------ESQEEDAATLRCLVKKLGLWTDESGYNARRIAKIFAGHNQMEELMLVVE

m   r   i                    pis   e  srrlyka   C q    p           q   ay RC a nmGLWtD  GY akrvAKfF k   e EvMtvV 

      

      

 : 111

 : 111

 : 110

 :  93

 : 108

 : 110

 : 110

 :  94

      

             

             

BdorOBP99d : 

BlatOBP99d : 

BoleOBP99d : 

BminOBP99d : 

BcucOBP99d : 

RzepOBP99d : 

CcapOBP99d : 

DmelOBP99d : 
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YCNQKHQQA-DLDLWAYEAYRCATAGRMGIWLRE---------

YCNQKHQQA-DLDLWAYEAYRCATAGXMGVWLKEYVVSAKL--

YCNQKHQQM-NLDLWAYEAYRCATAGRMGIWLREYMLSAKL--

YCNQKHQQA-DLDLWAFEAYRCATAGRMGIWLREYVLSAKL--

YCNQKHRQT-DLNLWAYEAYRCATAGRMGAWLNAYVRSAKL--

YCNQQYQQT-DVDLWAFQAYRCATAGRMGTWLGEYMLSAKL--

YCNQKNQQE-NLDLWAFEAYRCATAGRMGTWLGEYVLSAKL--

HCNRMEQDTSHLDDWAFLAYRCATSGQFGHWVKDFMSQKEVER

yCNqk qq   ldlWA eAYRCATaGrmG Wl ey  sakl  
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 : 151

 : 150
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 : 148

 : 150

 : 150
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Supplemental figure 1-37  The alignment of OBPlush 

 

 

                

                

RzepOBPlushX1 : 

RzepOBPlushX3 : 

RzepOBPlushX2 : 

BcucOBPlushX1 : 

BcucOBPlushX2 : 

BoleOBPlush   : 

BlatOBPlushX1 : 

BlatOBPlushX2 : 

BdorOBPlush   : 

BminOBPlush   : 

CcapOBPlush   : 

DmelOBPlushX1 : 

DmelOBPlushX2 : 
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-------MLFGLNIIRNFLPLLACIIGVSAVTMQQFETSLDMMRNGCAPKFKIPVELLDRLRDGDF-VENNSELKCYTRCVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDT

-------MLFGLNIIRNFLPLLACIIGVSAVTMQQFETSLDMMRNGCAPKFKIPVELLDRLRDGDF-VENNSELKCYTRCVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDT

--------------------------------MQQFETSLDMMRNGCAPKFKIPVELLDRLRDGDF-VENNSELKCYTRCVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDT

-------MLVKINAFKYFLTLLACTG-VNAITMQQFESSLDMMRNGCAPKFKVATEILDNLRAGEF-IENNGELKCYTRCVAQLAGTVTKKGEFSVQKALAQIPIILPPEMQEA

-------MLVKINAFKYFLTLLACTG-VNAITMQQFESSLDMMRNGCAPKFKVATEILDNLRAGEF-IENNGELKCYTRCVAQLAGTVTKKGEFSVQKALAQIPIILPPEMQEA

-------MCLKINALKYFLTLLACTG-VSAITMQQFETSLDMMRNGCTPKFKVPIEILDNLRAGEF-IENNGELKCYTRCIAQLAGTVTKKGEFSVQKALAQIPIILPPEMQNA

--------------------------------MQQFETSLDMMRNGCAPKFKIATEILDNLRAGEF-VENNGDLKCYTRCIAQLAGTVTKKGDFSVQKALAQIPIILPPEMQGP

-------MCLKINAFKYFLTLLACTG-VNAVTMQQFETSLDMMRNGCAPKFKIATEILDNLRAGEF-VENNGDLKCYTRCIAQLAGTVTKKGDFSVQKALAQIPIILPPEMQGP

-------MYLKINALKYFLTLLACTA-VSAVTMQQFETSLDMMRNGCAPKFKIATEILDNLRAGEF-IENNGDLKCYTRCIAQLAGTVTKKGDFSVQKALAQIPIILPPEMQDP

--------------------------------MQQFETSLDMMRNGCAPKFKVSTEILDNLRAGEF-AENNSDLK------------LTKKGDFSVQKALAQIPIILPPEMQDA

MQEKYKAMILNTNGIKYFFTLLACAS-VGAVTMQQFEASLDMMRNGCAPKFKVSVDILDKLRAGEF-TENNNDLRCYTRCIAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDA

-MKHWKRRSSAVFAIVLQVLVLLLPDPAVAMTMEQFLTSLDMIRSGCAPKFKLKTEDLDRLRVGDFNFPPSQDLMCYTKCVSLMAGTVNKKGEFNAPKALAQLPHLVPPEMMEM

-MKHWKRRSSAVFAIVLQVLVLLLPDPAVAMTMEQFLTSLDMIRSGCAPKFKLKTEDLDRLRVGDFNFPPSQDLMCYTKCVSLMAGTVNKKGEFNAPKALAQLPHLVPPEMMEM

                     l       a tMqQFetSLDMmRnGCaPKFK   e LD LR G F  enn  Lkcytrc aqlagt tKKG FsvqKALAQiPiilPPEMq  
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 : 106
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 : 105
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 : 105

 :  69

 : 112

 : 113
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RzepOBPlushX1 : 

RzepOBPlushX3 : 

RzepOBPlushX2 : 

BcucOBPlushX1 : 

BcucOBPlushX2 : 

BoleOBPlush   : 

BlatOBPlushX1 : 

BlatOBPlushX2 : 

BdorOBPlush   : 

BminOBPlush   : 

CcapOBPlush   : 

DmelOBPlushX1 : 

DmelOBPlushX2 : 
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AREAMNACKEVQKNY-----KESCER-VFY--------TTKCVRDYAPDTFKFP-----

AREAMNACKEVRKKK-----LQGIVR-ACF--------LHNEMRA--------------

AREAMNACKEVQKTTRNRASVFSTQRNACVTMLPILSSFHNFVQLFLYLLCKYMHTYVT

AKAALNACKDVQKSYK-----DSCERVFYTT---------KCVRDYDPATFKFP-----

AKAALNACKDVRK-----------KKL--------------------------------

AKEALIACKDVQKAYK-----DSCDKVFYTT---------KCVRDYDPSTFKFP-----

AKEALNACKDVQKNYK-----ESCDKVFYTT---------KCVRDFDPATFKFP-----

AKEALNACKDVQKNYK-----ESCDKVFYTT---------KCVRDFDPATFKFP-----

AKEALNACKDVQKNYK-----ESCDKVFYTT---------KCVRDFDPATFKFP-----

AKEALNACKDVQKNYK-----DSCDRVFYTT---------KCVRDYDPSTFKFP-----

AKEALNACKDVQKNYK-----ESCDRVFYTT---------KCVRDYDPTTFKFP-----

SRKSVEACRDTHKQFK-----ESCERVYQTA---------KCFSENADGQFMWP-----

SRKSVEACRDTHKQFK-----ESCERVYQTA---------KCFSENADGQFMWP-----

a  a nACkdv K         sc                kc        f  p     
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