Supplemental file 1

>BminOBP8a [gene=0OBP8a ] [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*
>BminOBP19al [gene=OBP19al ] [protein=odorant-binding protein 19al ]
[organism=Bactrocera  minax]  [moltype=protein]  [country=China]  [ID=Bmi003171]
[locus=Contig1349:2158519:2162429:- len:348nt odorant-binding protein 19al]
MLNKINPFILTAVFIALVLHSDQVSGGATEDQMISAGKLMRDVCLPKFNKMKKGKFLYESS
LKQVDLLMPDSYKDDYRNGLGKCKDVANGIKNNCDASYAVLICLRDNISKFVFP*
>BminOBP19a2 [gene=OBP19a2 ] [protein=odorant-binding protein 1932 ]
[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=BmIi003173]
[locus=Contig1349:2174610:2175352:- len:465nt odorant-binding protein 19b]
MFKVFTVFTGTILIVTREVLAEEMMTLPMSLLLETIEPYAMECEPNPERVHAEELFLNKED
AHPITKCLRRCLMDQFELFAEDSTDVNTEKLVSWMVLLYSEKMDELKELSNGCNEKTIEM
GIIDKCEVAHSFAMCMLKEMREREYEIPEVEQ*

>BminOBP19c [gene=OBP19c¢ ] [protein=odorant-binding protein 19c] [organism=Bactrocera
minax] [moltype=protein] [country=China] [ID=BmIi003174]
[locus=Contig1349:2177516:2178547:- len:555nt  odorant-binding protein 19c]
MANSSSVLLFAGFICLMAVQSLSALNEDSHKLFGKRKPLMTREDPSTLEDYKRTKRQLSQ
PLQDFQDFIITSKTQCAREMDINPNELQKALLYEDQPTPKEKCLMECILKRMEVMDKDDT
LSTSAIGRIADIIGENNALITSIAMATAENCKKFITAKDSCERAY QINKCIAAEMKMRKIKLI
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
HACIIKRFGVMNGDGKIDRDKAMEILTIHASGNGEQQALGVEVLEACADIDVNEDHCEAA
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
DEIVKGSRTNLSRNAKCLRYCIMRKNGLLNEDNSIDRENILQIFQIHPQIEKDFPLDVIQKC
SREMDKQADNCECAFVASSCILRELQVDGVTDI*

>BminOBP28a [gene=0OBP28a ] [protein=odorant-binding protein 28a] [organism=Bactrocera
minax] [moltype=protein] [country=China] [ID=BmIi003166]
[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=BmIi004519]
[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=BmIi005981]
[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*

>BminOBP56¢ [gene=0OBP56¢ ] [protein=odorant-binding protein 56¢c ] [organism=Bactrocera



minax] [moltype=protein] [country=China] [ID=Bmi006858] [locus=Contig2076:218158:219269:-
len:852nt odorant-binding protein 56¢]
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=0dorant-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]
MHTLYVLTHVALVTLAVCQSPADLEKFHKACMDEAKVTNEELKKFFQNGMKYDAAKENI
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]
MKNSTLIHFSFAWLLKFGNSLKIDCDNPEFIREDRIHYCCKHPDGYQEFVDSCAKETGFNYI
QSNEESIVDITADHATMGTCFAKCVFNKLQFMKGDELDMSAVRQHFESKY KADPEYAKE
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=0OBP83a ] [protein=odorant-binding protein 83a] [organism=Bactrocera
minax] [moltype=protein] [country=China] [ID=BmIi002228]
[locus=Contig1291:2252022:2252987:+ len:447nt odorant-binding protein 83a ]

MY SIKSILGTLLWFGFLTTVIWAQKELRRDETYPPPELLKALRPVHDSCVSKTGVTEEAIKE
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=BmIi002220]
[locus=Contig1291:2004665:2005886:+ len:429nt odorant-binding protein 83g ]
MQTQLILLMACVALVAGKFHVRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFAPHKRTN
CYVKCFVERMGLFTEEKGFDEKAIAQFTAKSSKNLAKISHGLEKCLDHNEHDSDTCTWA
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=0OBP99d ] [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  99cl ]
[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 99¢2 ]
MKYFIVILAIHALVQADDWSPKTTDEIKSIRENCVKQVPSSDEEFKNRKKDEYPDIESVRNY
VLCTSKAWGLYEDGKGFKGEHVAQQFKGDLSEDEIKSIVHDCDEKTKEDSDDERAYHVL
MCILSSKLGGDVKELLKRSE*
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BdorOBP8a : MPQAMKCTAFVF---IILFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAASYQRRFDNFDYPDEEPVQRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 103
BlatOBP8a : MXQAMKCTAFVF---ILLFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAASYQRRFDNFDYPDEEPVQRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 103

BoleOBP8aX1l : MPQAMKCTVFVH-
BoleOBP8aX2 : MPQAMKCTVFVH-

IILFAALFAH---INADYEEKTEDDFLSAGERCFQRERLAAPYQRRFDTFDYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 103
IILFAALFAH---INADYEEKTEDDFLSAGERCFOQRERLAAPYQRRFDTFDYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 103

BminOBP8a : ----MKGTALVF---IIPFSALFAN---INADYEEKTEDDFLSAGERCFQRERLAASYQHRFDNFDYPDEQPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 99
BcucOBP8a : MPQAMKYTAFII---IILFSTLIAL---INADHEETTEDDFLSAGQRCFQRERLAASYQRRFDNFEYPDEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 103
CcapOBP8a : MTEAMKCSTIAFTWIIILLFNFCNF---IGADFEEKTEEDFLTASERCFQRERLAASYQRQFDNFVYPDEAPVHRYVHCIWNELKLWNDRTGFNVEHIAALYR--DKANTE : 106
RzepOBP8aX2 : ----MKRTTLAY---IIFLFTFCMP---ISADFEEKTEDDFLTASEHCYERERLPASYQRRFDNFDYPNEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 99
RzepOBP8aX1l : ----MKRTTLAY---IIFLFTFCMPYGQISADFEEKTEDDFLTASEHCYERERLPASYQRRFDNFDYPNEEPVHRYVHCIWTELKLWNDRTGFNVEHIAALYR--DKANTE : 102
DmelOBP8a : -—-MMRRSQIGLLSRLLLLLLVVELTPPAIPVPMRSSPQSLALLRARDQCGRELTAAQRLQLDRMOFEDAAHVRHYLHEFWSRLQLWLDETGFQAQRIVQSFGGERRLNVE : 108
Mk t ii i ad eekteddfl a erc rerL A yqrrfD f ypde pV rYvHCiWteLkLWnDrTGFnvehIaalyr dkaNtE
120 130 140 150 160 170
BdorOBP8a : VLVPILSDCNRNAQN----- EPTLKWCYRAFKCVLNSRVGQWFKEDVGRKLEERRVGNHVA : 159
BlatOBP8a : VLVPILSDCNRNAQN----- EPTLKWCYRAFKCVLNSRVGOWFKEDVGRKLEERRXGNHVA : 159

BoleOBP8aX1l : VLVPILSDCNRNAQN-
BoleOBP8aX2 : VLVPILSDCNRNAQN-
BminOBP8a : VLVPILSDENRNAQN-
BcucOBP8a : VLVPILSECNRNTQN-

EPSLKWCYRAFKCVLNSQVGQWFKEDVERKLQERRVGNHVA : 159
EPSLKWCYRAFKCVLNSQVGQWFKEDVERKLQERRVGNHVA : 159
DPILNWCYKAFKCVLNSRVGQWFKEDVGRKLQERHVGNHVA : 155
EPTLRWCYKAFKCVLNSRVGOQWFKEDVGRKLHERRVGNHVG : 159

CcapOBP8a : VLVPILSDCNRNTNN- APTLKWCYNAFKCVLNSRVGQWFKEDVERKLHERRTGNHVA : 162
RzepOBP8aX2 : VLVPILSDENRNAQN- EPTLKWEFNAFKCVLNSRVGQWFKEDVGRKLODTKTTNHLG :
RzepOBP8aXl : VLVPILSDENRNAQN----- EPTLKWECFNAFKCVLNSRVGQWFKEDVGRKLODTKTTNHLG
DmelOBP8a : QALPAINGENAKTSSRGSGAQTVVDWEFRAFVEVLATPVGEWYKRHMSDVIN----GNA-- :
v1vPilsdCNrn gn p 1 WC AFkCVLns VGgWfKedv rkl gNh
Supplemental figure 1-1 The alignment of OBP8a
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BdorOBP19%a2 H - e MWATAKLMRDVELPRFPKISIELANQLRDGNIPDNNKDVKCY INCVLEMMQTMKKGKFLYEASLKQVDLVLPDSYKDD : 78
BlatOBP19%a2 : MMYFCKAIFTTSILAFLFLTP--ISAGITEEQMWATAKLMRDVELPRFPKINIELANQLRDGNIPDDNKDVKEYINCVLEMMQTMKKGKFLYEASLKQVDIVLPDSYKDD : 108
BcucOBP19%a2 : -MHFCKVFLTTSVLAFLFATP--ISAGVTEEQMWATAKLMRDVCLPRFPKISIELANQLRDGNIPDDNKDVKCY INCVLEMMQTMKKGKFLYDASLKQVDLVLPDSYKDD : 107
BminOBP19%a2 : -MNFEKVLFTTSVLAFLFATS--ISAGVTEEQMWATAKLMRDVELPRFPKISIELANQLRDGNIPDNNKDVKEY INCVLEMMQTMKKGKFLYEASLKQVDLVLPDNYKDD : 107
RzepOBP19%a2 H - mmm e MWATAKLMRDVELPRFPKISFELADQLRDGNIPDNNKDVKCY INCVLEMMQTMKKGKFLFDASL----=--==-==-==—-— H 64
CcapOBP19a2x2 : - - e MWATAKLMRDVELPRFPKIATELADQLRDGNIPDNNKDVKCY INCVLEMMQTMKKGKFLYEASLKQVDLILPDSYKDD : 78
CcapOBP19a2X1 : -MKYFKVLLTSEIMVLFFIAP--TFAGVTEEQMWATAKLMRDVELPRFPKIATELADQLRDGNIPDNNKDVKCYINCVLEMMQTMKKGKFLYEASLKQVDLILPDSYKDD : 107
BdorOBP19al : MLNKINSFVLATVFIALVLHSDQVSGGATEEQMISAGKLMRDVELPKFSKISPEVADGIKEGNVPD-TKDVKCYINCIMEMMQTMKKGKFLYESALKQIDLLMPDDYKDD : 109
BlatOBP19al : MLNKINSFVLATVFIALVLYSDQVSGGATEEQMISAGKLMRDVELPKFNKISPEVADGIKEGNVPD-TKDVKCYINCIMEMMQTMKKGKFLYESALKQIDLLMPDNYKDD : 109
BoleOBP19al : MLKKINPFVLATVFIALVLHSDQVSGGATEEQMISAGKLMRDVELPKFNKVSPEVADGIKDGNVPD-TKDVKEYINCIMEMMQTMKKGKFLYESALKQIDLLMPDNYKED : 109
BminOBP19%al : MLNKINPFILTAVFIALVLHSDQVSGGATEDQMISAGKLMRDVELPKFNK----- - - —---MKKGKFLYESSLKQVDLLMPDSYKDD : 76
BcucOBP19%al : MSNKINLFVLVAVFIALVLRSDQVFGGATEEQMIAAGKLMRDVELPKFNKITPEVADGIKEGKVPD-TKDVKEYINCVMEMMQTMKKGKFLYESSLKQVDLLMPDSYKDE : 109
CcapOBP19%al : MLPRMNLFVLPAVLIVLTLNTDRVYGGATEEQMIAAGKLMRDVELPKFKVPT-DVADGIKDGIVPE-TKEVKCYINCILEMMQTMKKGKFLYESSLKQVDLLMPDDYKDQ : 108
RzepOBP19%alp : -DLY--TFIFSFP----EVADGIKLGNIPD-TKDVKCYINCVLEMMQTMKKGKFLLESSLKQIDLLMPDDYKDD : 66
RzepOBP19al H -= mmm e s MFAAGKLMRDVELPKFPKVSTEVADGIKLGNIPD-TKDVKCY INCVLEMMQTMKKGKFLLESSLKQIDLLMPDDYKDD : 77
DmelOBP19a : -MKFHLLLVECVAISLGPIPQS---EAGVTEEQMWSAGKLMRDVCLPKYPKVSVEVADNIRNGDIPN-SKDTNCYINCILEMMOAIKKGKFQLESTLKQMDIMLPDSYKDE : 105
m kLmrdvclp f k e a g pd kdvkcyinc emmgtmKKGKFl e Lkgq dl pd ykd
120 130 140 150
BdorOBP19%a2 : YRAGLLKCKDASAGIKKD-NCEAAYTILKCLRGEIKKFIFP : 118
BlatOBP1l9%a2 : YRAGLLKCKDASAGIKKD-NCEAAYTILKCLRGEIKKFIFP : 148
BcucOBP19%a2 : YRGGLLKCKDAAVGIKKD-NCEAAYTILKCLRGEIKKFIFP : 147
BminOBP19%a2 : YRAGLLKECKDANGGIKRD-NCEAAYRILKCLEGEIKKFIFP : 147

RzepOBP19%a2 et H -
CcapOBP19a2X2 : YRAGLLKCKDASAHIKKD-NCESAYTVLKCLRGEIKKFIFP : 118
CcapOBP19a2X1 : YRAGLLKCKDASAHIKKD-NCESAYTVLKCLRGEIKKFIFP : 147

BdorOBP19%al : YRNGLAKCKDVTSGIKN--NCDASYALLICMRDNISKFLFP : 148
BlatOBP19al : YRNGLAKCKDVTSGIKN--NCDASYALLICMRDNISKFLFP : 148
BoleOBP19%al : YRNGLTKCKDVTSGIKN--NCDASYALLICMRDNISMFLFP : 148
BminOBP19%al : YRNGLGKCKDVANGIKN--NCDASYAVLICLRDNISKFVFP : 115
BcucOBP19%al : YRNGLGKCKDAAVGIKN--NCDASYALLICMRDNITKEVEP : 148
CcapOBP19%al : YKSGFAACKDSPNGIKN--NCDASYALLICMRDKITKFVFP : 147
RzepOBP19%alp : YRAGLQTCKDAVNGIKN--NCDAAYALLICIRGEIKRFIFP : 105
RzepOBP19%al : YRAGLQTCKDAVNGIKN--NCDAAYALLICIRGEIKRFIFP : 116
DmelOBP19a : YRKGINLEKDSTVGLKNAPNCDPAHALLSCLKNNIKVFVEP : 146
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Supplemental figure 1-2 The alignment of OBP19a



BdorOBP19b
BlatOBP19b
BoleOBP19%b
BminOBP19b
BcucOBP19b
RzepOBP19b
CcapOBP19b
DmelOBP19b :

BdorOBP19b :
BlatOBP19b
BoleOBP19b
BminOBP19b
BcucOBP19b
RzepOBP19b
CcapOBP19b
DmelOBP1%b

BdorOBP19c
BlatOBP19c
BoleOBP19c
BcucOBP19c
BminOBP19c
CcapOBP19c
RzepOBP19cX2
RzepOBP19cX1
DmelOBP19cX1
DmelOBP19cX2

BdorOBP19c
BlatOBP19c
BoleOBP19c
BcucOBP19c
BminOBP19c
CcapOBP19c
RzepOBP19cX2
RzepOBP19cX1
DmelOBP19cX1
DmelOBP19cX2

DmelOBP19dX1
DmelOBP19dX2
BdorOBP19d2
BlatOBP19d2
BoleOBP19d2
BminOBP19d2
BcucOBP19d2
BcucOBP19d2Xx1
BcucOBP19d2Xx2
RzepOBP19d2
CcapOBP19d2
BminOBP19d1
BoleOBP19d1
BdorOBP19d1
BcucOBP19d1-1
BcucOBP19d1-2
CcapOBP19d1
RzepOBP19d1l
BdorOBP19d3
BlatOBP19d3
BoleOBP19d3
BminOBP19d3
BcucOBP19d3X2
BcucOBP19d3X1
CcapOBP19d3
RzepOBP19d3

DmelOBP19dX1
DmelOBP19dX2
BdorOBP19d2
BlatOBP19d2
BoleOBP19d2
BminOBP19d2
BcucOBP19d2
BcucOBP19d2Xx1
BcucOBP19d2Xx2
RzepOBP19d2
CcapOBP19d2
BminOBP19d1
BoleOBP19d1
BdorOBP19d1
BcucOBP19d1-1
BcucOBP19d1-2
CcapOBP19d1
RzepOBP19d1l
BdorOBP19d3
BlatOBP19d3
BoleOBP19d3
BminOBP19d3
BcucOBP19d3X2
BcucOBP19d3X1
CcapOBP19d3
RzepOBP19d3

20 30 40 50 60 70 80 90 100 110
-MNKVLTVFAVVVLMIATRKVLAEKIMKAPMGLALETLEPFAMNCKLKPEKAHMEELILNKEDADLITKCLRGCLMEQFQLFVEDSTDVNTEKLLSWM
~MNKVLTVFSVVVLMIATKEVLAEEIMKVPMGLAVETLEPFAMNCEHKPEKVHMEELILNKEDADVLTRELRSCLMEQFELFVEDSTDVNTEKLLSWM
-MYKVFTVFAVIILMIATRKVLAEEIMKIPMGLVLEAVEPYAMNCEPKPEKAHMEELILNKEDAHLITKCLRGCLMEQFGLFVEDRTDVNSEKLVSWM
-MFKVFTVFTGTILIIVTREVLAEEMMTLPMSLLLETIEPYAMECEPNPERVHAEELFLNKEDAHPITKELRRELMDQFELFAEDSTDVNTEKLVSWM
ffffffffffffffffff MKGFIVFAAIILVMATKEVLAEEMMTLPMGLLLETIEPYARECEPKPERVHAEELFLNKEDAHPITKELRRELMDQFDLFVEDSTDVKTEKLVSWL
MEVESVFLASSCKYSKKMLKYFIIFTVTTFISLTONVQANDIMKLPMGLLLEGVAPYANKCDPKPELEHMEELFLFKEDAQHATKCFRRELMDQFELFVEGGTQVHTEKLAYGM
MFHLEVAAFLISMMGDVLADEMMTLPIGMLIEGVEPFVQDEDPKPELEHMEELFLNKEDAQQTTKELRHELMAQFELFKEGDTAVESEKLVGFM
-MMQESRMTTTLKMTNLLLAVACAAVLMGSATADEEEGSMTVDEVVELIEPFGDACTPKPSRENIVEMVLNKEDAKHETKCFRHCMLEQFELMPEDQLQYNEDKTVDMI
1 t vlaee m pmgl E eP a C pkPe h eEl LnKEDA TkC1R Clm QF Lf Ed t v eKl m

120 130 140 150 160 170
VLLYSEKIDELRAISNGENAKNVEMGITDKCEVAHSYAMCMLKEMKEREYEIPEVEQ : 154
VLLYSEKIDELRAISNGCNAKNVEMGITDKCEVAHSFAMCMLKEMKEREYEIPEVEQ : 154
VLLYVEKMDELIDISNGENEKNVEMGITDKCEVAHSFAMCMLKEMKEREYEIPEVE- : 153
VLLYSEKMDELKELSNGENEKTIEMGIIDKCEVAHSFAMCMLKEMREREYEIPEVEQ : 154
VLLYTDKMDELNEISNGENEKNVEMGITDKCEVAHSYAMCMLKEMQEREYEIPEVEQ : 153
LLLYPDKMDELSEISDGENEQNNQMGIEEKCEVAHSYAMCMLKEMQSRNYEIPEVEQ : 171
ALLYPEKADELNEIVDGENQRNKDMGLNEMCEVAHSFGMCMLKEMQSREYEIPIVEQ : 151
NMMFPDREDDGRRIVKTENEELKAE--QDKCEAAHGIAMCMLREMRSSGFKIPEIKE : 163

1ly k Del is gCN n mgi dkCEvAHs aMCMLKEM reyeIPeveq

Supplemental figure 1-3  The alignment of OBP19b

10 20 30 40 50 60 70 80 90 100 110
MVKSSSALLIAGFICLMSLOSLTALSEDADKLSEKRKPLMTREDPSTLEDYKRTKRQLPQPLOEFQDFVTTSKTQCAKEMNINPNELQKSLLYEDQPTSMEKCMMECVLKRIE
MVKSSSALII---ICLMSLOSLTALSEDADKLSGKRKPLMTREDPSTLEDYKRTKRQLPQPLOEFQDFVTTSKTECAKEMNINPNELQKSLLYEDQPTSIEKCMMECILKRIE
MVNSSSALLIAGFICLMTLQOSLNALIEDAYKLSGKRKPLMTREDPSTLEDYKRTKRQLPGPLQEFQDFITLSKAQEAKDLNINPNELQKSLLYEDQPTSTEKEMMECI LKRME
MAN LLIAGFICMMVVQSLDALNADVYKLSGKRKPLVTREDPTALEDYKRTKRQLPQPLQEFQDFITTSKTECAKEMNINPNELQKALLYEDQPTPKEKEMMEC I LKRME
MANSSSVLLFAGFICLMAVQSLSALNEDSHKLFGKRKPLMTREDPSTLEDYKRTKRQLSQPLQDFQDFIITSKTQCAREMDINPNELQKALLYEDQPTPKEKCLMECT LKRME
-MYSNKTLLFASLICLLAVESINALNANSYKLSGKRKPLATREDATIIEDYKRTKRQLSQPMQEFQAFITTSKGOCASEMGFKANEMEKSLLYEELPTPKEKCMMEC I LKRME

i MTRQONSLELGDYKRTKRQLTQPMQEFQDFITNSKTQEANGMGFSADELQKSLLYEDQPTRKEKELIECILKRME
MISLRNKMLETVILELAAFQSLNALDTNPYKLSGKRKPLMTRQNSLELGDYKRTKRQLTQPMQEFQDFITNSKTQCANGMGFSADELQKSLLYEDQPTRKEKCLIECI LKRME

-MKPSTPVAAIPLMTIVVAVLLOTHEVRGOTQAFDLAKLLPKTG-—-——~ TEPIWAVIDRNLPQVQELVTAARMECIQKLQLPRD--QRPLGKVTNPSEKEKCLVECVLKKIK
: -MKPSTPVAAIPLMTIVVAVLLQTHCVRGQTQAFDLAKLLPKTG--—--— TEPIWAVIDRNLPQVQELVTAARMECIQKLQLPRD--QRPLGKVTNPSEKEKCLVECVLKKIK
1 1 tr dykrtkrql p q fQ f t sk Ca e gk Llye Pt EKC EC LKr e
120 130 140 150 160 170 180
VMSKDDTLSTTTIGHIADIIGDNNALITSIAMASAENGKKFITAEDSEERAFQINKEIAAEMKMRKIKLIY : 184
VMSKDDTLSTTAIGYIADIIGDNNALITSIAVASAENCKKFITAEDSCERAFQINKCIATEMKMRKIKLIY : 181

VMDKNDSLSTTAIGHIADIIGENNALLTSIAMASAENCKKFITAEDSCERAFQINKCIGAEMKMRKIKLIY : 184
VMNQDDTLSTSAVGRIADIIGDNNALITSIAMASAENCKKFITAENSCERAYQINKCIANEMKMRKIKLIY : 184
VMDKDDTLSTSAIGRIADIIGENNALITSIAMATAENCKKFITAKDSCERAYQINKCIAAEMKMRKIKLIY : 184

VMDRDNMLSTPAIGRIADIIGNNNALITSIAMASADNCKKFITAEDPCERAYQINKCIATEMKMRKIKLIY 183
VMDKDNTLSTAAIGRIANIVGNNNPLITSIAMATADNCKKFINAEDSCERAHQINICTATEMKMRKIKLIY 145
VMDKDNTLSTAAIGRIANIVGNNNPLITSIAMATADNCKKFINAEDSCERAHQINICIATEMKMRKIKLIY 184
: LMDADNKLNVGQVEKLTSLVTQDNKMAIAVSSSMAQACSRGISSKNPCEVAHLFNQCISRQLERNNVKLVW 175

: LMDADNKLNVGQVEKLTSLVTQDNKMAIAVSSSMAQACSRGISSKNPCEVAHLFNQEISRQLERNNVKLVA : 175
vM d Lst g ia i g nN 1 tsia a A nCkkfI a CErA giN CI emkmrkiKLiy

Supplemental figure 1-4 The alignment of OBP19c
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MSHLVHLTVLLLVGILELGATSAKPHEEINRDHAAELANECKAETG------. ATDEDVEQLMSHDLPERHE-AKCLRA
MSHLVHLTVLLLVGILELGATSAKPHEEINRDHAAELANECKAETG- —~ATDEDVEQLMSHDLPERHE-AKCLRA

MKYFVVFLAICSFAISFS---EADEF-GEKVKKIAEECKGQVG- ~ASDDDVARLFKYEPAANDK-AKCLTA

- mmm e MKYFVLFLAICSLAISFS EADEF-GEKVKKMAGECKEQVG- -ASDDDVARLFKYEPAANDK-AKCLNA
MKYFLVFLAIESLVISFS EAEEF-LEKVKKIAEECKVQVG- -ASDEDVAGVFKYEPAANDK-AKCLNA

MKYFVVFLAIESSAIEFS EAGEL-LEKVKNIAEECKNQVG- —-ASDDDVAGLLKYEPAANDK-AKCLRA

MKYEVVELAICSLVISHT EAQEL-LEKIKQIAEECKGQVG- —-ASDDDVTRMLKYEPATNDK-AKCELQA

- oo MKYFVVSLVIESLVMSYS---EAQEL-PMRLKKIVEECKARLG- ~AGDDDVAAMFKYEPATNKQ-VKCLHA

- - - - LKKIVEEEKARLG -AGDDDVAAMFKYEPATNKQ-VKELHA
MKYFVVFLFIEGLATSYA QLEEV-VKKAQKIAGDEKEEVG: -ATDADVEAMFKHEPAGNDK-AKCLNA
MEVFKDSSDLYYDVYYPYSEDGLYLSMQLIAIPLNVYLKVIIAEILIRNVIINFVIYFQANDL-VDKVTKLAQECKGSTG -ASDADYENLLNYQAPNTDK-GKCLTE
- oo MKFLNIGLIVEVTLISNA----MCD--YEEAKAAAELCKEEVG- -ATDDDVETILKFEPAGTME-AKCLHA

- ----MKLFNICLIVEVALISNA -KCG--HEEAKAAAEECKDEVG- -ATDDDVETILKFEPAETME-AKCLHA
MKILNICLIVEVALISNA -KEN--YEEAKAVANECKEEVG- -ATDDELETILKMEAAETTT-EKCLGA

-KCG--SEEAKARAEECKEEVG— -ATDDDVEAMFKFKSAGSME-AKCLHA

- ----MKLLKIFLIVEVALISNA -KE€S--FEEVKAAAEECKEEVG- -ATDDDVAARMFNFESAGSME-AKCLHA

- ----MKFLNICLIVEAALIANT -KEDD-FEGVKLTAQECKDEVG- -ATDEDVETMFKHEPAGSAE-AKCLHA

MKSYFICLVVEAVFTSYV -EED--LEKFKAVAEECKEEVG- -ATDEDVETMINHEPAGTPE-AKCLHA

MEILIVLP ILAVSS-VFTITIA- AAESEPPHYSSLRVMAEAAIEDCYEDSAQSVKVQITDESFDEILKGSRTNLSHNAKCLRY

- MEILIVLP -ILAVSS-VFTITIA- AAESEPPHSSSLRVMAEAAIEDCYEDSAQSVKVQITDESFDEILKGSRTNLSHNAKCLRY

- MEILIILP --ILAVSS-VFIIKMA- AAESKPPHYSSLLVMAEAATEDCYKDAAQSVKVQLTHESFDEILKGSRTNLSHNAKCLRY

MEVFKVLP IFALLSLVFAIIAA- DTGSNPPHYSSLRVMAEAAIEDCYEDAAESVKVQITDESFDEIVKGSRTNLSRNAKCLRY

MA- SADAKPPHYSALRVVAEAAIADCYEDSAQSVKVQITDEGFDEIVKGSRTNLTHNAKCIRY

- MHTFKILP -IFAVLSSIYTITMA- SADAKPPHYSALRVVAEAAIADCYEDSAQSVKVQITDEGFDEIVKGSRTNLTHNAKCIRY

- EIPKFFF --IFAIIITGSKMTLV- VADSKPPHYSSLRLMAEDAIGDEYEDAARSVKVEITDEGFDELLKGSRDNLSRNAKELRY

e MNFTVEVRLLFINLVRIEGMRVLSVLTIELAISLLPVSMLADPPPPHYDSLRTMAEAAVEDCYEDADONVKVEITDEGFDELLRGSRGNLLRNTKELRY

c d aKCl
120 130 140 150 160 170 180 190

CVMKKLQIMDESGKLNKEHAIELVKVMSKHDAEKEDAPAEVVAKCEAIETPEDHCDAAFAYEECIYEQMKEHGLELEEH- : 150
CVMKKLQIMDESGKLNKEHAIELVKVMSKHDAEKEDAPAEVVAKCEAIETPEDHECDAAFAYEECIYEQMKEHGLELEEH- : 150
CTMKKLGTMDENNKVVEAGAIAYIKQLSGGDAEFEKLSLETYNECKSTPESSNECEYAEAFRQCVLESAKSKGLKILPQV : 144
CLMKKIGILDENNKVIEAAATAYVKQVSGGDAEFEKLSMETYNECKSTPESSDECEYAEAFRQCVIESAKSKDIKILPR- : 143
CCMOKLGILDENHKLVEAGAIEYIKQVAAGDAEYEKQSMEVLNECKNTPESSNECEYAEAFRVEVIESSKSKGIKILPQ- : 143

CTMKKFGIMDENNKLVEAAAIDY IKAVAAGDAEFEKLSTEVFNECKNTPASSDECEFAETFSSCITENSKSKGIKILPQ- : 143

CIMKQFGILDDNNKLVEAGAMAY IKSLAAGDAELEKLSTEVYNECKNTPANSNECEYAEAVRACTIENSKSKGIKILPQ- : 143
CTMRLLGILDKNNKPFEAGAMAYIKSVTASNAELEKLLTEVYNECKYFPASKEGCEFSEAFRVEIIERSRAKGIHMLLH- : 143
CTMRLLGILDKNNKPFEAGAMAYIKSVTASNAELEKLLTEVYNECKYFPASKEGCEFSEAFRVECIIERSRAKGIHMLLH- : 119
CVLKNFGFLDADNKLVKDVGVDFLKSISGGDADYEKLGTEILDACKDTPAGGNNCETSEALRTCLIEKSQEKGFKLPF-- : 142
CVLKKSGALGENNKINEAVMVEFIKAG. DASIEKIGMEGLQACLKVPQHPNACEN. LNACFTKNLRAKGFKGLPA- : 183
CIIKRFGVMNGDGKIDRDKAMEILTIIASGNGEQQALGVEVLEACADIDVNEDHCEAAEEYRTCMHAKAKENGFIMGRV- : 141

141

CVMKRFGAMNGDGKFDREKAMEILATIIADGNDEQHALGVEVLDACADIDVNEDHCEAAREEYRTCMHAKAKEIGFVVGRV- : 141

CVMKRFGLINGDGKMDRDKAIEILENIASGDNEQQALGVEIVEACEGIEVDEDHCEAAEEYRSCMHDKGKENGFKMGRV - @ 141
CVMKRFGLMNGDGKMDRDIAIEILENIASGDEAQQALGVEVVEACEGIEVDEDHCEAAEEYRSCMHDKGKENGFKMGRV - @ 141
CVMKRFGLMNDDGKMDKEKATDILKITIASGNEEQESLGLEVLETCVDIDVDEDHCEAAEDYRVEMHTKAAENGFTMARV- : 142
CAMKKFGLMDDDGKLDKERAIEILKIIKSDDEEQQNLGVEIVDACADIDVNEDHCEAAREEYRTCMHAKAAENGFTLGRV- : 141

CIMRKNGLLSMDNSIDEENILQIFGIIHP-QIKKDSLLDVLHKCARETDKQTDNCERAFVATGCILRELQADGVTDI--- : 157

: CVIKRFGVMNGDGKIDRDKAMEVLTIITSGNEEQHALGVEVLEACADIDVNDDHECEAAEEYRTEMHAKAKENGFVMGRV-

CIMRKNGLLSVDNSIDEENILQIFEIIHP-QIKKDSLLDVLHKCSRETDKQTDNCERAFVATSEILRELQADGVTDI--~- : 157
CIMRKNGLLNIDNSIDEENILQIFQITIHP-QVEKDSLLDVLQKCSRETNKQADNCERAFMASSCILRELQEDGVTDI-~-~ : 157
CIMRKNGLLNEDNSIDRENILQIFQITHP-QIEKDFPLDVIQKESREMDKQADNCECAFVASSEILRELQVDGVTDI - : 158
CIMRKNGLLNNDNSIDKENILQIFQIIHP-QIEKDLLLNVLQKCSQEADKQANNCERAFVTSSCILQELSEDGVTDI - : 138
CIMRKNGLLNNDNSIDKENILQIFQIIHP-QIEKDLLLNVLQKCSQEADKQANNCERAFVTSSCILQELSEDGVTDI - : 158
CIMRKNGLLNELNSVDEEKIIQIFQIIHP-QIEREKLLSVIRKESEETEKQTDNCERAFLAAKCILLELKEDGVTDI--~- : 158
CIMRKNGLINAGNSIDEDRVVEIFEITHP-QIEKEKLIKVLQKCSDETEKQIDNCERAFAAATCVLGELKGQGVTDI--~- : 175
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Supplemental figure 1-5 The alignment of OBP19d
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110
113
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74
113
104
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BdorOBP28a
BlatOBP28a
BoleOBP28a
BcucOBP28a
BminOBP28a
CcapOBP28a
RzepOBP28a
DmelOBP28a

BdorOBP28a
BlatOBP28a
BoleOBP28a
BcucOBP28a
BminOBP28a
CcapOBP28a
RzepOBP28a
DmelOBP28a :

BdorOBP44a
BcucOBP44a
BoleOBP44a
BlatOBP44a
CcapOBP44a
RzepOBP44a
DmelOBP44aX2
DmelOBP44aXx1

BdorOBP44a
BcucOBP44a
BoleOBP44a
BlatOBP44a
CcapOBP44a
RzepOBP44a
DmelOBP44aX2
DmelOBP44aX1l

CcapOBP46aXx2
CcapOBP46ax1l
RzepOBP46a
BdorOBP46a
DmelOBP46a

CcapOBP46ax?2
CcapOBP46aXl
RzepOBP46a
BdorOBP46a
DmelOBP46a

BdorOBP47a
BlatOBP47a
BoleOBP47a
BminOBP47a
BcucOBP47a
CcapOBP47a
DmelOBP47aX1l
DmelOBP47aX2

BdorOBP47a
BlatOBP47a
BoleOBP47a
BminOBP47a
BcucOBP47a
CcapOBP47a
Dmel0BP47aX1
Dmel0BP47aX2

B1latOBP47b
BoleOBP47b
BcucOBP47b
CcapOBP47b
DmelOBP47b

BlatOBP47b
BoleOBP47b
BcucOBP47b :
CcapOBP47b :
DmelOBP47b

10 20 30 40 50 60 70 80 90 100 110
-MAKLILFAALCILSAAVSNAAFNKEEAIKNFMTKAEECRGEVGAADSDIQNIVAKLPAASKEGKCLHSCLMKKYGAMDSNGKFVKSVADQHAQDFTDGDADKLKTARET T
-MAKFILFAALCILSAAVSKAAFNKEEAMKNFMTKAEECRGEVGAADSDIQDIIAKVPAASKEGKCLRSCLMKKYGAMDSNGKFVKSVADQHAQDFTDGDADKLKTARET T
-MAKFILFAAFCILSAAVSKAAFNKEEAIKTFMTRAEECRGEVGAADSDIQDIVAKVPAAGKEGKCLRSCLMKKYGAMDNNGKFVKSVADEHAQTYTDGDADKLKIAREIT
-MAKFILIAALCILSAAVTKAAFNKEEAIKTFMTRAEECRGEVGAADSDIQDLIAKVPAAGKEGKCLRSCLMKKYGAMDGNGKFVKSVADEHAQTYTDGDADKLKIARET T
-MAKFILIAALCILSAVVSKAAFNKEEVIKTFMTRAEECRGEVGAADSDVQDILSKLPAAGKEGKCLRNCLMKKY SAVDNNGKFVKSVAEEHAQIYTDGDADKMKIAHET T
-MAKFILIAALCILSAALTKAAFNKEEAIKTFMTRAEECRGEAGAADSDIQDLITKSPAAGKEGKCMRSCIMKKYGVMDSNGKFVKSVAMEHTKTYTDGDADKLKIANET T
-MAKLVLIGAFCILNAAVSKAAFNKEEAIKNFMTNVEECRGEVGAAASDIEDLIKKAPAASKEGKCLRSEMMKKYGVMDDGGKFVKSVALEHASTFTDGDAEKMKTANEIT
MQSTPIILVAIVLLGAALVR-AFDEKEALAKLMESAESEMPEVGATDADLQEMVKKQPASTYAGKCLRACVMKNIGILDANGKLDTEAGHEKAKQYTGNDPAKLKIALEIG

mak il aA ciLsAav kaAFnkeEaik fMt aEeCrgEvGAadsDigd K PAa keGKClrsC MKkyg mD nGKfvksva eha TdgDadK1lK A ETi

120 130 140
DACADIAVPDDHCEATEVYGKCFMDQAKAHGIQKFDF : 147
DACADIAVPDDHCEATEVYGKCFMEQAKAHGIQKFDF : 147
DACADIAVPDDHCEASELYGKCFMDQAKARGIQKFDF : 147
DACADIAVPADHCEATEVYGKCFMEQAKAHGIEKFEF : 147
DACAGIPVPDDPCEAAEVYGKCFLEQAKAHGIEKFDF : 147
DACADIAVPDDHCEATELYGKCFMEQTKAHGIDKFEF : 147
DACAGIAVPDDHCEAAEIYGKCFMEQAKAHGLDKFEF : 147
DTCAAITVPDDHCEAAEAYGTCFRGEAKKHGLL---- : 143
DaCA IaVPdDhCEA E YGkCFm gaKahGi kf f

Supplemental figure 1-6  The alignment of OBP28a

10 20 30 40 50 60 70 80 90 100 110
MKYIVAVLLAALVAM EEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECTIFNKFQLFSPTEGFKTONLIAQLGONKENKDAVKADIEKCADK
MKYIVAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGONKENKDAVKADIEKCADK
MKYIIAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGONKENKDAVKADIEKCADK
MKYIVAVLLAALVAMAAAEEYKIRNQDDLLKARKECMEAKKVPTEHIEKFKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTQNLIAQLGHNKENKDAVKADIEKCEADK
MKYIVAVLLA-LFAL EEYKLRNQDDLLKARKECMEAKKVPAEHIEKYKKFEFPDDEVTRCYIECIFNKFQLFSPTEGFKTONLIAQLGHNKENKDAVKADIEKCADK
MKYIAAVLLA-LFALAAAEEYKLRNQDDLLKARKECVEAKKVPVDHIEKYKKFEFPDDEVTREYIECIFNKFQLFSPTEGFKTHNLIAQLGQSKENKDAVKADIEKCADK
MKNAVAILLCALLGLASASDYKLRTAEDLQSARKECAASSKVTEALIAKYKTFDYPDDDITRNYIQCIFVKFDLFDEAKGFKVENLVAQLGQGKEDKAALKADIEKCADK
MKNAVAILLEALLGLASASDYKLRTAEDLQSARKECAASSKVTEALIAKYKTFDYPDDDITRNYIQCIFVKFDLFDEAKGFKVENLVAQLGQGKEDKAALKADIEKEADK
MKyivAvLLaal a AaReeYK RngdDL1kARKEC eakKVp hIeK KkFefPDDevIRcYIeCIFnKFgLFspteGFKt NLiAQLGg KEnKdAvKADIEKCADK

20 130 140
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 143
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 143
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 143
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 143
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 142
NEQKSDSCTWAYRGFKCFISKNLPLVQESLKKN : 142
NEQKSPANEWAFRGFKCFLGKNLPLVQAAVQKN : 143
NEQKSPANEWAFRGFKCFLGKNLPLVQAAVQKN : 143
NEQKSdsctWAYRGFKCFisKNLPLVQes1kKN

Supplemental figure 1-7 The alignment of OBP44a
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MFRTVIPIVIWLLLLQYQCHAEQ-KTTTDESKLPKST FVECLFNRSGICHQGKESYQR--AIDYLDSEFA-
MFRTVIPIVIWLLLLQYQCHAEQ-KTTTDESKLPKSIAPQSCCRFPEP- FONPILSECYTLYNDIGQEFVECLFNRSGICHQGKESYQR--AIDYLDSEFA-
MIRAIIFFAIWVLAA--ICRAEQ-KTTTDCSKLPKSIAPQSCCRFPEP- FONPILDECYNLHNDIGQEFVECLFNRSGICRQGKESYQR--AIDYLDREFA~-

MIQLFILLSTWLFTE--KCYAEQ-NNQTDCSRLPKSIAPHICCRFPEL-————--——-— FEGQILDECHRLHNEFGQCFVECLFGRADICRHGKESYQR--ANKYLDNKEFV-
MESQLFAFLLLLLTAFVTGRSTPPALDEDCELNSVDTMHDFECDLHDESPQFSDEQMEWHEKIPYETDEEEQTYMFCTAECSFNSTNFLGRDRRSLNLNEVKEHLESDLVN
M i wll c aeq tDCs lpksi cc i e CfvEClFnr 1ic gkcSyqr a yLd f
120 130 140 150 160 170 180 190

-LQQSAFKDIYKRAFKKEIAKA-NDVLGNMVKRFSRHGEHPLPEIIRFECIRNEMFTSCPNGYWNERVPGESKKRDFIRNCIKDN---- 150
-LOQSAFKDIYKRAFKKCIAKA-NDVLGNMVKRFSRHGCHPLPEIIRFCIRNEMFTSCPNGYWNERVPGCSKKRDFIRNCIKDN -~~~ 179
-LQQSAFKEIYKRAFKKCIAKA-NDVLGNMVKRFSRHGCHPLPEIIRFCVRNEMFTSCPNGYWNNRVAGCSKKRDFIRNCIKENL--— 178
-LOQTIFKDIYKSAFKKEIEKG-NGLLTPLVERFRRNGEHPVPELIRFCVRNEMFISCPNEYWNEKLMRETKKQQFTRHETKEN -~~~ 177

DADIKLLYDTYVKEDKHALSLMPHKGVKQLSKRLSRLGCHPYPGLVLECVANEMILHEPTKRFRQTAQ-CEETRNHLKQCMQYLKYKS : 198
lgg fkdiYk afKkci k n 1 vkRfsR GCHP Pe irfC rNEMf sCPn ywn C kkr fir C k n

Supplemental figure 1-8 The alignment of OBP46a
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~MDGKWVVLAGVILASIGNLPPFSGVEARSASVKMSLDLSVSEDQ-HRITADMVRLCALETDLSMDELRRFSENDFANATKATQCFTHCLFEHMGLVSNGIFVERDIISFLG
-MDSKWIVLAGAILASIGNLPPFPAVEARSASVKMSLDLSVSEDQ-HRKTADMVRLCALETDLSMDDLRRFSENDFSNVTKATQCFTHCLFEEMGLVSNGIFVERDIISFLG
MQSAINKALIVLTAVILATIGGLPSFPGVKARSASV DELRRFSEKDFSNATKATQCFTHSLEEHMGLVSNGVFVERYIISFLG
-MDSKLIVLTATMLAAIVELTPFLSVEARSASVKMSLDLSVSEDQ-HRISADMVSLEALETDLSMGELRRFSENDFRNATKAIECFTHELYEHMGLLNNGVFVERDIISLLG
-MDSKLIVFTALVLAAMVELPTFPGVEARSASIKMSFDMSVSEDQ-HRINPEMVRLEALETDLSMDELRKFNENDFSNATKNTQEFTHELYEHMGVVRNGVFVERDLISLLG

MNN PTLTARVASIKMSIDLSISEDQ-HRINSDMVHLEALETDLFMEELRKFSENDFNDTVKVTQEFTHELYEHMGLVRDGVEFVQRDVISLLG
-=---MNR-------- VLVLLLVLKMFALSESRFAKININLGLTVADESPKTITEEMIRLEGDQTDISLRELNKLOREDFSDPSESVQEFTHELYEQMGLMHDGVFVERDLFGLLS
----MNR-------- VLVLLLVLKMFALSE----- ININLGLTVADESPKTITEEMIRLEGDQTDISLRELNKLQREDFSDPSESVQEFTHELYEQMGLMHDGVFVERDLFGLLS

m 1 1 f ear as 1w i m lc td s eLr f e DF k gCFTHcL EhMGL GvFVeRd is Lg

120 130 140 150 160 170 180 190 200 210 220

DVTDPKRMLERECLGQFSDNKCERAFLIHQEYRA--GQRLMKPPNNQPEPVDQLIEERNREEETPAVDLPTTDMAMASAHRMPPDDERQLLIKNILAKRLPRKONIKQELEEE
DVTDPKRMLERECLGHFSDNKEETAFLIHQEYQS--GQRLMRPPYNQPEPVDQLNEEPNRKEETRAMDLSTTDMAMPSAHRMSPDAEHQLLIKNILAKRLPRKONIKQGLEEE
DVTDPKRMLERECLGQFSDNKEERALLIHQEYRA--DQRLMK------ DNIYLF
DVTDLKRMLERECLGQYSDNKEERAFLTIHQEYRA--GQRVMMAPNRQPESIDQLNEERDGEEEKSVANLPKSDMAMPSVHRMATDSERQLLIKNILAKRLPKKQTINQGLVEE
DVTDPKRMLERECLGQYSDNKEERAFLIHQEYRA--GQRMMMPSNHQLEPVDQINEEDNAEEE-STANLSKSDMAMTPAHRMAPNSERQLMIKKNLTKRLPKKQTINQGLEEE
DTIDSKHITEHECFNQESENKCKRAFLIHQEYHGDGGKGIISSAQQFEAAEDKLNEDEKEDDSEAASDVSLPRTLIESTMPVKAGTERQIILKKLLAKRQPKIH-
DVSNTDYWPERQCHAIRGNNKCETAYRIHQCQOOLKQQQONLLATKEVEVITTPAGSDETKP

DVSNTDYWPERQCHAIRGNNKCETAYRIHQEQQOLKQQQONLLATKEVEVTTTPAGSDETKP
Dv d k EreC s NKCe A 1IHQCy q e
Supplemental figure 1-9 The alignment of OBP47a
10 20 30 40 50 60 70 80 90 100 110

***** MOKIELFVFCAFLVYS---CVKAVEIDCRRPPQLVQPSLCCKNEERAAVMETCAQR-LGLSF-EKQKGATALEDVTCFAECIVKELQHLSAPEKINFEAVQKYLQTKS
————— MARLR-FLECFSLLYTVK-YTDAVEIDESRPPQLVQPSFECCKNDERAAVMETCAQR-LGISF-EKQNGATPLEDVTEFAECIVKELQHLSAPEEINFEAVQONYLQTKS
--MKIMLKFKLFVLFACLAYS---CAETVEIDCRRPPQLVQPNLCCKGGDSVPSLKTCAQR-LGVNL-EDQTGAIPLQTAACFAECIVKESQYITEPEKVNFEALQTYLOTKS
MKVRIMLOQWKFCVFFLLLAVFGFGRSKAVEIDCQRPPRLVDPAQCCKDGGRDQIVEACAQR-MGLAS-QRGNGPPTVEAATCFAECILKQLOQYMQEPEKINYEAMRKHLOMKE
————— MSPSQLLVIFASLALNTRLVFGQATIDCQRPPQLVDPALECKDGGRDQVAEQCAQRILGTANGQKAGGPPSLDTAACLAECILTSSKY IDEPQKLNLANIRSDLSAKE

M v L veIDC RPPgLV P CCK r e CAQR 1G G 1 CfAECI k g Pek N ea Lg K
130 140 150 160 170 180 190 200
GNDTTYVDTMLTAYRKCVSVAQQRMQVIKQHS---LGGGVFALRS-CSPFSGILLSCVHMEYFMNCPANRWTDNAECALAKQFVTQCAIGTV : 191
GNDTTYVNTMMTAYRKCESVAQQRMQSIKQMS--~-FGGGALSQRR-CSLFSGILLSCVHMEY FMNCPSNRWTDNEECALAKQFVTQCAIGST : 192
DNDTTYVDTMMTAYKKCELAAQQRMOMFQQIP---YGGGAIAQRRICSPFYGILLSCVHMEYFMNCPAQRWTTNEECALAKQFVKQETVGAS : 195
SNDTIYVNTMLQAYQKEEPSVQQKMQILKQTP---LGGGAAALRRGESPFSGMLLGCTYMEY FKNCPAHRWNENEQCALAKQFVTKESFNA- : 199
SNDTLYVETMTMAFSKCEPQSQRRLAMIMQOOQQQVOOQOKTQQQQPRESPFSAIVLGETYMEY FKNCPDHRWT PNAQCTLAKAYVTQEGLGA- : 199

NDT YV TM Ay KCe Qqrmg Q 999 r CSpFsgill C MEYF NCP RWt N CalAKqfVtqaC g

Supplemental figure 1-10 The alignment of OBP47b
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BdorOBP50a : MNYRIIAIALLATQLGSVVAASDCRRSPAGFAKNLDQCCRRPKPNLSAYSRECPNIAERFRTSD------—-——-——----— LDKVDCLFKAADILNGEQLKIDNARKMVKKLYP

BlatOBP50a MNYHITATALLAXQLGSVBAASDESRPPTGFAKNLNQCCRRPKPNLSAYTRECPNIADRFRTSN- -LEKVDCLFKAADILNGEQLKMDNTRKMVKKLYP
BcucOBP50a H ~LERVECLFNASGVIKDEELQLDNTRKMVNAIYP
DmelOBP50aXl : MRTGRILVALIFLGLIIPFRAAKCRAAP-KSVQONVHVECSAPLPNWGVFNRECHKSAIQAS--=-——=-—====——=————~ CRLDEDFNASSVLQGNRLIQAKVRPMLERAFS
DmelOBP50aX2 : MRTGRILVALIFLGLIIPFRAAKCRAAP-KSVQNVHVECSAPLPNWGVFNRECHKSAIQASVSINRISKSKVNLANFLIKERLDEDFNASSVLQGNRLIQAKVRPMLERAFS
m i alL L A C P N CC P Pn reC a s dC F A lg L R M
120 130 140 150 160 170 180 190 200 210
BdorOBP50a : NDPEFANTVLVSFEKCQSVVKARLAKIPKRRPTISAPQPSAVTRNMILIGYMTCAGHELPLNCPPKLWISSN-ECKITRDYLTNEQSIMG-GNRPFIGR-----~ 1 194
BlatOBP50a : NDPELANAVLVSFEKCQSVVKARLAKED LOYR: PLN---LVW : 135
BcucOBP50a : NDPEFAKAVVLSFDKCQPVVKARAAKIRSRRPTIVAPQPSVVTSKIFVIGYMSCAGQQLLVNCPSASRMSSN-KCERTREFMTNCKPMIGTGNSGFHGGRLRWRT : 192
DmelOBP50aXl : NEP-TIDAYESNFAKCSTVVRSKYQELSPLSR------- QSDACDRHALFYSLEAYARLIFTCPDKMWQRNNRMCQEAKAYAKKCP---WPALKMFMRNT----~ : 181
DmelOBP50aX2 : NEP-TIDAYESNFAKCSTVVRSKYQELSPLSR------- QSDACDRHALFYSLCAYARLIFTCPDKMWQRNNRMCQEAKAYAKKCP---WPALKMFMRNT ----— : 200
N P a F KC VvV Y ca 1 cp w n c c f
Supplemental figure 1-11  The alignment of OBP50a
10 20 30 40 70 80 90 100 110 120 130
BdorOBPS50c --MKEFLVFLLLFVLLEVNAYDFDDSAFNEYLFKELQSHYEED ~ECSKRNWKKDMQEEKGGNVNGDQLELFKSVKKQEIADLKGEPADDAVDPFDEEKMQQVKEKMIEITE

BlatOBPS50c RVKREVLTRIEIIISLGTNVIAFVD-TLDEYLFKELLSHYEED: ~ECSKRNWKKDMQEEKGGNVNGDQLELFKSVKKQEIADLKGEPADDAVDPFDEEKMQQVKEKMIEITE
BminOBP50c -MKYFVGSLLLILLLGVNAYDFDDSVFNEYLFKELQSHYEED ~ECSKRNWKKDMQEEKGGNVIGDQLELFKSVKKQEIADLKGEPADDAFDPFDEEKMQQVKEQMIEITE
BcucOBP50c -MKEFVGLLLLLVLLGVQAYDFDDSAFNEYLFKELQSHYEGE ~ECAKRSWKKDMOECKNGNVNGDOWELFKSVKKQEIADLKGEPADQAYDPFDEEKMOQVKEQMIEITE
CcapOBP50c ~MKEVVSLLLMLVLLGVNAYDFDDSAFNEYLFKELQSLYDDDDVSHVHTQRTRREAIDSK- ~ECDKRSWKKDMHECKDSNANGEQLALFRSVKKECIAELKGEPADDAFNPFDEEKMKQVKEQMIEISE
RzepOBP50c2p DAYDPFDEEKMQQVREKIIELSV
RzepOBP50cl ~MKEFVSLLLLVVLFGVNAYDFDDSAYNEYLFKELQSLQODEDNASDLLPNRARRDTAAE. EHHSKEEPKHSWKKDMHECKGSNANDEQLEIFKSFRKEEIAELKGEPADDAYDPFDEEKMQQVREKIIELSV
DmelOBP50c -MARHIALLIESLLAMAGEDPIDVDET DFNIVKDECVYPTFR------ FDQFKSQEG---------- KYMPVGAPRISP------| CLYE
m 1 1 £dd eylfkel s r rr ec k wkkdm cck n q f s kk cia lkgepadda dPfdcekmgqv e iC e
140 150 160 170 180 190 200 210 220 230 240 250 260
BdorOBP50c EVAKSFKSLDEHGELQRDAILEGLRGQIGTVQWKLDAIEGYVDTELAEVKEKREQKQKAGELKEEGESRSPLAFHSEMWRQFWNGEPTDLRVDS PKENKLRERVANGDTRFFGKHFLHKYYPNPHDEE:
BlatOBP50c EVAKSFKSLDEHGELQREAILEGLRAQIGTVQWKVDAIEDYVDTELAEVKEKRERKQKAGELKEEGESRSPLAFHSEMWRQFWNGEPADLRVDS PKENKLRERVANGDTRFFGKHFLHKYYPNPRDEE:
BminOBP50c CIAKKFKSLDENGELQRDAILEGLRAQIGTVQWKVDAIEGYVDKELAEVKEKLDQKKKAGELKEGGESRSPLAFHSEMWRQFWNGEPADLRVDS PKENKLRERVANGDTRFFGKHFLNKYYPSPRD!
BcucOBP50c EVAKRFKSLDENGDLQRDAILEGLRGQIGTVQWKLDAIEGYVDKELAEVKEKREQRQKTGQLKEGSESRLPIAFHSEMWRQFWNGEPADLRVDS PKENKMRERVADGDTREFFGKHFLNKYYPSPRDDD:
CcapOBP50c EIAKKLKSLDEEGELKRDVILEGLRAQIGDAQWKIDAVEGYVDTELAVVKEKREQREKDGESTEG-ESRSPLTFHGEMWRQFWKGEPAELRVDS PKENKLRERVTNGDVSFFGKHFLNKYYPGPRDED:
RzepOBP50c2p EVAKKFDTIDENGKLKRDVILAEMRKQIGDVQWKKNAVEGYVDKELAEVKVRHEQREKEGRLGQG-ESRNPLTFONEMWREFWNGEPAELQVDS PKENKLRERTTAGNTRFFGKHLIYKYYPSPYDGEGVGGI
RzepOBP50cl EVAKKFDTIDENGKLKRDVILAEMRKQIGDVQWKKNAVEGYVDKELAEVKVRHEQREKEGRLGQG-ESRNPLTFONEMWREFWNGEPAELQVDS PKENKLRERTTAGNTRFFGKHLIYKYYPSPYDGEGVGGI
DmelOBP50c EIFNKTNTVVD-GAIHPDNARLMLEKLFGNQDFEEAYFNGLMG-ESDSVQEMISNRRSRPQRKTEQESPFSLFYGIEGAQRYVFNHEPSSSWSGTESEEMARLONMNESKPSRGSSHRL - - == =—===—===——
C ak f de G 1 rd il 1r giG vgwk a egyvd ClaeVke eg k g 1 CcSr pl £ CmwR fwngCPa 1 vdspkCnklRer g trffGkh kyyp p d
Supplemental figure 1-12  The alignment of OBP50c
10 20 30 40 50 60 70 80 90 100 110 120
RzepOBP50e5 H iy MKASFVYFAVICVFVHYANAQDTT--SVDETKKPRH--VPPHMECPVPDLTTDELMOKEAQFA--EPPPP-——--—————=—————— RPPSSEEPPMRGHPHPHGPHMH
RzepOBP50ed - MKASFVYFAVICVFVHYANAQDTT--SVDETKKPRH--VPPHMECPVPDLTTDELMQOCAQFA--GPPPP- RPSSSEEPPMRGHPHPHGQHMH
RzepOBP50e2 i MKAIDVYSAVICAFVHYANAQDAT--SVDETKPPRY--VPLHMECPVPSLTTDELMQQCAKFA--GPPQP~- PPMT----RSNNVPPPRPRGGPKMRGRTHPHGLHAP
RzepOBP50e3 - MKASVVYFAVMEAFVHYVNAQDDT--RVDETKPPRY IPLHTECPVPVLITDELMHQCAQFA--EPPPPSPPPPMK----MSKIVPPPRPRGGPKISGRPLVHGLHAP
CcapOBP50e2 H MKASLVYFAVIFAFAGHVKADDANNATVDETKPPRF--VPLHLECPVPDLNTEELMEQCADYAKLGPPPP ----PPPMGNRGPPPRGGPHRHGPHHH
BdorOBP50e2 MKAYFGYFVVIFVFVEHASADDET VDETKPPRF--VPPHMECPVPDVSTDELKEQCAEYNKPPPPPP RGGPPKFDRRHHPHHTP
BlatOBP50e2 MKAYFGYFVVIFAFVEHASAQDET VDETKPPRF--VPPHMECPVPDVSTDELNEQEAEYNKPPPPPP-——--——-———————————— VGRGGPPKFGRRHHPHHPP
BoleOBP50e2 VDETKPPRH--VPPQMECPVPDISTDELKEQCAEYNKPPPPPP- -MGRGGPPKFN---HHHHPP
BcucOBP50e7 VDETKPPPF--VPLHMEEHVPDLSTIALKEQEAEFAKPSTPTP- --KVDHSQHHPTHMHELHLH
BcucOBP50e6 : —----- MSQTSNMRTNFGYFVVIEVLGEYASAEDKS---VDETKSPPF--VPLHMEGHVPDLSTIALKEQEAEFAKPSTLTP--—~-~-==--==—-—====—-—-—— KVDHSQHHPTHMHELHLH
BcucOBP50e2 MY-----
BcucOBP50e3 CSVPDLSTEELMKQCAKFDH YQHYPPHMHGLHHH
BcucOBP50e5 : ----- NMRTNLGYFVVIEVLGE EDES---VDETKPPRF--IPLHMECPVPDLSTEELMEQCAEFAKPPPPPPIG---—-————--—-——— RGGPAKFEHSHHHPPHMRGLHPH
BcucOBP50e4 CPEPDLSTKELMEQEAEYAGQ PY
BlatOBP50el -MAFAYFLTLLTAGLFAHTHAAA- FNCSEPPNLGHFDVHSECRMPEVDLGETPAKCAAHIKTLNAQA] MGGM( KNNSNSNMNNPAAEFPAYAH
BoleOBP50el -MAYAYVLTVLSACLFAHTHAVA FNCSEPPNLGHFDVHSCCRMPEIDLGETPVKCAAYIKTLNAQTSNTMN —--GVVSNNNKNNTNNNNNINNAAAEYPAYAH
BcucOBP50el -MALIYVLTALSACLLAQSHAAP FNCTEPPNLGHFNIHSCCRMPEMDLGETPAKCVAY IKTLNAQARGMMN NNTNNNNNRNAAPAEFPAYAH
CcapOBP50el -MTVTYILTVLSAELIANTQAAN FNCSEPPNLGHFDVHSCCRMPEIHLGEAPAKCSAHIKTLTAQTKSQMGGMKSDGQAQDGMNTANDNQNNNSHSEVEYPAYAH
RzepOBP50el -MEFAFVLTILFALLLPYTHAAA: FNCSEPPDLGRFNIHSEERMPEINLGEVPKKENTY INALKLQTNIVSGKD---NISQONENNKNEKSKSTPIAAEVEYPAYAH
RzepOBP50elp : YINALKLQTKIVSGKD---NISQNENNKNEKSKSTPIAAEFEYPAYAH
DmelOBP50el E MHKYIIEFGFLLIILEESLAS---FNESAPPNFNNFDINTEERTPELDMGDVPQKEHKYVSGLKSAN KYPSYAH
130 140 150 160 170 180 190 200 210 220 230 240
RzepOBP50e5 PCFMECIFNQTEVIGEDGELNADKFEQLLNTVVKD-DREMAI IMKESFNACSANANELKTKIAEEIEKNPEFSKQKFQP----LESPFSAMTMGE
RzepOBP50e4 PEFMECIFNQTEVIGEDGELNADKFEQLLNTVVKD-DREMAI IMKESFNACSAKANELKTKIAEEIEKNPEFSKQKFQP----LESPFSAMTMGE
RzepOBP50e2 PELMECIFNQTGVIGEDGELHEDKFMELLNTVVRD-NDEMMTVMEESFATEFEKATDIKAKIADKMKEDPKFAQRITKPKFR-ACSPFSARIMTE
RzepOBP50e3 TVGNRLENHIDIHNFKQFFYFYFYTQELMECIFNKTEVIGEDGELQGDNFMELLKTAVKD-NEEMIAVMEESYDTEFEKSTDAKAKIADKMKKDPEFAQRITKPKFQ-SESPFGATIIMTE
CcapOBP50e2 : —=—======——————--———————-— PELTECIFNQTGVLDATRELNVDKFSELLDTAVKD-NEEMAAIMEESFETESAKAAEFKVKIAEKAK-DPGFAERMAQHKSL-NESPLAAMIMAC
BdorOBP50e2 PEVIDEIFNNTEVMGANGEPDVDKFSALLDTAVKD-NEEMAAVMEESFESCVGMLSELKAKMAEKASKHPEFADRMGN---
BlatOBP50e2 PEVIDEIFNNTEVMGANGEPDVDKFSALLDTAVQD-NEEMAAVMEESFETEVGMLSELKAKIAEKASKHPEFAGRMGN -
BoleOBP50e2 PELIECIFNNTGVMGENGEPDIDKFSALLDTVVMD-NEEIAAVMEESFETEVEMLSDLKDKIAEKASKHPEFEDRMGK -
BcucOBP50e7 PELIECIFNKTEVFGENGQPDVDKFSALLDTTVKD-NKELAAIMEESFETCAEKLSDLKAKMAEEKSKNPKYAEKMATONMOMGESPFGAILMDE
BcucOBP50e6 PCLIECIFNKTEVFGGNGEPDVDKFSTLVDTTIRD-NKELATSMKESFGTECAKKMIVLKANIAEEKSKNPEYAEKMAKQNMOMGESPFERIPTTS
BcucOBP50e2 PCLIECIFNKTEVFGENGQPDVDKFSTLVDTTVKD-NKELATSMKESFGTECAKKMIVLKANIAEEKSKNPEYAEKMAKQNMOMGESPFGAILMDE
BcucOBP50e3 PELIECIFNKTEVISDNGEPDVDKFSALLDTTVKD-NEEMAAIMEEAFETCAEKMSDLKAMITEEMSKNPEYAEKITNHSMQSGESPYGAILMKE
BcucOBP50e5 : PELIECIFNKTEVIGENGEPDVDKFSALLDTTVKD-NEEMAAIMEESFDECTEKATELKAKIAEKISKNPEFAEKMANHRMQAACSPFGAMLMTE
BcucOBP50e4 --QCLIECILNKTEVLGGNGEPDVDKFSALLDTTVKD-NEEMAAIMEEAFETCTEKLSELKTKIAEKMSQNPEYAEKMANHRMQAGELPYGAVLMNE
BlatOBP50el : --ICYPDEIYRETGALVEN-EFNMENVKKFLNKNVNKRDKDIIPQIARSFQSCLDY IKGHMAAXGIMAYAKLPMG------————~-] CSPLASMMYSE
BoleOBP50el ICYPDEIYRETGALVEN-EFNMENVKKFLNKSVNKRDNDIIPQIARSFQSELDY IKGHMSAMGIKT YAKLPMG- -ESPLASMMYSE
BcucOBP50el : ICYPECIYRETGSLVEN-EFNMENVKKFLNKSVNKRDKDIVPQIVRSFESELDNIKGHMAAVGIKTYAKLPIG- -ESPLASMMYSE
CcapOBP50el ICYPECIYRETGSLVEN-EFNMENVKKFLNKSVNKRDKDIIPQIVRSFESELDNIKSHMAAVGIKTYAKLPMG- -ESPLASMMYSE
RzepOBP50el H ACYPECIYRETGAMVKN-EFNLENVKKFLNKSVTQGDKDMVPQIVRSFEACLDNIKGHMAAMGIKT YAKLPMG- -ESPIASIMYSE
RzepOBP50elp ACYPECIYRETGAMVKN-EFNLENVKKFLNKSVTQGDKDMVPQIVRSFEACLDNIKGHMAAMGIKTYAKLPMG— -CSPIASIMYSE
DmelOBP50el LEYPDEIYRETGAMVNG-KIKVNRVKQYLEEHVHRRDQEIVSHIVQSFESELSNVKGHMKSLNIESYKVLPHG- -CSPFAGIIYSE
C CI T e 1 v sf C CsP c
250 260 270 280 290 300
RzepOBP50e5 -IKMQTFONEPSS-TW----NDNEE------——-—~ CNAFRKFIM----- ECKKPK------- 210
RzepOBP50e4 -IKMQAFQNEPSS-TW----NDNEE NAFRKFIM ECKKPK 210
RzepOBP50e2 -INFKTFONEPTS-AD NDSEE NAFRKFVM E 219
RzepOBP50e3 -INFETFQONEPTS-AW- 247
CcapOBP50e2 -TSMETFKNEPTS-SW- 221
BdorOBP50e2 -VNIETFKNCPAS-AW- 209
BlatOBP50e2 -VNIETFKNCPAS-AW- 209
BoleOBP50e2 : -VNVETYKNCPTS-IW- 206
BcucOBP50e7 -VNMETFKNECPAS-AW----NDSTE 216
BcucOBP50e6 : NITFSTQKSMHLERGWPVIVTDSHQPLTLNTQLNLMYNSSLDFLESDPEDENKNVLIK: 241
BcucOBP50e2 -VNMETFKNEPAS-AW- ECESV-- 129
BcucOBP50e3 : -VNMETFEKCPAS-AW- ECEHI-- 165
BcucOBP50e5 -VNMETFKNEPAS-VW- NTVRDFIN ECKRV 223
BcucOBP50e4 ~VHTETFENEPAS-VW- NTVRDFIK: ECKHE 154
BlatOBP50el --ENVVKSFAA- QENPLPHVPLPIG 225
BoleOBP50el QENPLPHVPLPIG 223
BcucOBP50el QENPLPHVPLPIG 223
CcapOBP50el ~VNAETFLHEPDK-MW- QENPLPHVPLPIG 228
RzepOBP50el ~VNAETFIHEPAK-MW- QENPLPHVPLPIG 225
RzepOBP50elp -VNAETFIHCPAK-MW- QENPLPHVPLPIG 169
DmelOBP50el -VNAETFLNEPQQ-MW----KNEKP-------———- ENLAKQFAE----- QENPLPHVPLPSS 196

etf cp W d cN F c

Supplemental figure 1-13  The alignment of OBP50e
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250
251
254
251
253
156
265
185

176
176
189
217
183
172
172
169
183
183

132
190
121
184
182
182
187
184
128
155



BlatOBP56al
BlatOBP56a2
BdorOBP56a
BcucOBP56a
BoleOBP56al
BoleOBP56a2
BminOBP56a
CcapOBP56al
CcapOBP56a2
RzepOBP56a2
RzepOBP56a3
RzepOBP56al
DmelOBP56a

BlatOBP56al
BlatOBP56a2
BdorOBP56a
BcucOBP56a
BoleOBP56al
BoleOBP56a2
BminOBP56a
CcapOBP56al
CcapOBP56a2
RzepOBP56a2
RzepOBP56a3
RzepOBP56al
DmelOBP56a

BdorOBP56b
BlatOBP56b
BoleOBP56b
BcucOBP56b
BminOBP56b
RzepOBPS56b
CcapOBP56b
DmelOBP56b

BdorOBPS56b
BlatOBP56b
BoleOBP56b
BcucOBP56b
BminOBPS56b
RzepOBP56b
CcapOBP56b
DmelOBP56b

BdorOBPS56¢C
B1latOBPS56C
BCucOBPS56C
BoleOBPS56C
BminOBPS56C
CcapOBPS56C
RzepOBP56C
DmelOBP56cX2
DmelOBP56cX1

BdorOBP56C
BlatOBPS56C
BCUcOBPS56C
BoleOBPS56C
BminOBPS56C
CcapOBP56C
RzepOBP56C
DmelOBP56cX2
DmelOBP56cX1

BdorOBPS56C
BlatOBPS56C
BCucOBP56C
BoleOBPS56C
BminOBPS56C
CcapOBPS56C
RzepOBP56C
DmelOBP56cX2
DmelOBP56cX1

10 20 30 40 50 60 70 80 90 100 110
: MKSSIICCILATVLLSLCVFSAEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPNDREKCYVNCLYNKLVFYKDDAINKQA
: MKXSIICCILATVLLSLCVFSAEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPNDREKCYVNCLYNKLVFYKDDAINKQA
: MKSSIICCILATVVLSLCVFNADAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIKVANPSDREKCYVNCLYNKLVFYKDDAINKQA
: MKYSIICCILATVLLSLCVFSADAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACVGEYGYSDELATNLVKIKVANPTDQQOKCYVNCLYNKLVEFYKDDAINKQA
: MKSSIVECILATILLSLCVFSADAGL-RKPKQLTPELAAKFEVLTAWIAYRLNLKHAKEACVGEYGFTDQLATNLVKIRVANPSDREKCYVNCLYNKLVEYKDNAINKQA
: MKSSIVWGILATVLLSLCVFSADAGL-RKPKQLTPELAAKFEVLTAWIAYRLNLKHAKEACVGEYGFTDQLATNLVKIRVANPSDQEKCYVNCLYNKLVEYKDNAINKQA
: MKSSIICCILATVLLSLCTFGTDAALGRKPKKLTPELESKFEVLTAWIAYRLNLKHAKEACVGEYGFSDELATNLVKIRVANPSDNEKCYVNCLYNKLVEYKDNAINKQA
: MKSSIICCILATVVLSFCVLSTEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACIGEYGFTDELATNLVKIKVANPSANEKCYVNECLYNKLVFYKDSTINKQA
: MKSFIVCCMLATTLLSFCVLSTEAGL-RKPKKLTPELEAKFEVLTAWIAYRLNLKHAKEACIGEYGFTDELATNLVKIKVANPSANEKCYVNCLYNKLVEYKDSTINKQA
: MKLTISCCILATILFFLCATNTDAFV-RKPKKLKPELEAKFDVLTAWIAYRLNLKHAKEACVGEYGFTDQLATSLVKVQVANPSDREKCYVNCLYTKLIFYNNNQINTQA
: MKLTISCCILATVLFFLCATNTDAFV-RKPKKLKPELEAKFDVLTAWIAYRLNLKHAKEACIGEYGFTDQLATSLVKVQVANPSDREKCYVNCLYTKLIFYNNNQINTQA
: MKSTTSYCILAAVLFCLCVSNTEAFG-RKAKKLNPELEAKFDVLTAWIAYRLNLKHAKEACIGEYGFTDELATSLVKVQVASPSDREKCYVNCLYTKLVEYNNNQINTQA

--MNSYFVIALSALFVTLAVGSSLNLSDEQKDLA-~-——---————————————— KQHREQCAEEVKLTEEEKAKVNAKDFNNPTENIKCFANCFFEKVGTLKDGELQESV
mk i ccilat 1 1lc a 1 rkpKkL peleakf vltawiayrlnlKhakEaC gEygf d lat lvk vanP d eKCyvNCly Klvfykd in ga
120 130 140 150 160

MKESLYEIVGEQRLLNIVDGCLNAGGANACDKVYKFHACASPEFDKVRSDIFLPDE : 165

: MKESLYEIVGEQRLLNIVDGCLNAGGXNACDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLYEIVGEQRLLNIVDGCLNAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLYEIVGEQRLMNIVNGCLNAGGTNACDKVYKFHACASPEFDKVRGDIFLPDE 165
: MKESLYEIVGEQRLLDIVNGCLSAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLYEIVGEQRLLDIVNGCLSAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLYEIVGEQRLMNIVNGCLNAGGTNACDKVYKFHACASPEFDKVRSDIFLPDE 166
: MKESLYEIVGEERLMNIVNSCMNAGGANDCDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLYEIVGEERLMNIVNSEMNAGGANDEDKVYKFHACASPEFDKVRSDIFLPDE 165
: MKESLSEIVGEERLLQIVNSELTAGGANDEDKVYKFHACASPEFDKVRGDIFLPDE 165
: MKESLSEIVGEERLLQIVNSELTAGGANDEDKVYKFHACASPEFDKVRGDIFLPDE 165
: MKESLIEIVGEERLLQIVNSELNAGGTNDEDKVYKFHACASPEFDKVRGDIFQPDE 165
: VLEKLGALIGEEKTKAALEKCRTIKGENKCDTASKLYDCFESFKPAPEAKA----- 139

mkEsL eivGE rl iv Cl agG N CDkvyKfhaCaspefdkvr diflpde

Supplemental figure 1-14  The alignment of OBP56a
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MKSYGLYQLLFAVFMESAIT---QLHAADDKAAREACTAEAKLTATDANQVRVAAVISKLIQNDSEALKEFQLEYYKQLGLIDAAGKTNAAKTLEYMSQVSGITDTSKLAAAL
MKSHGLYQLLFAVFICSTIT---QLHAADDKAAREACIVEAKLTATDANQVRGAAVISKLIQONDSEALKCFQLCYYKKLGLIDSAGKTNAANTLAYMSQVSGISDTNKLATAL
MKSYSLFQLLFAVFICSPIT---QLHAADDKAAREACITETKLTDADANLIRGAAVVSKLIQNDSEALKECFQLEYYKELGLIDVAGKTNAAKTLEYMSQASGITDKTKLAGAL
MKSYGLLQLLLAVFICGLIT---QLHAADDKTSRETCIKETKLSDADASRVRGAPVISKLIQNDSEALKCFQLCYYKQLGLIDAAGKTNAAKILEYMSKVSGISDKTKLAGAM
MKSLGFLYLFVAVFICGPIT---QLYAADDKAAREICIKETKLTPADANLVRGAAVISKLIQNEPEALKCFRLCYYKELGLIDAAGKTNAPKILEYMMQVSGVSDKTRLASAL

MKSYGSKQALLVVVLESLIS---QLLAADDKTARETCIQQSKLSADDANRVRSATSISKLLONNSATLECFQLEYYQQVGLIDTSGKITLTKVLAYLVQVTGISDATKLTAAL
MKSFGLLQSFLVILIIGPIS---ELLAADDKTARESCIKEVNLSAADANSVRGTAMISKLVONNSESLKCFQLCYYKQLGFLDASGKTNGQKVLEYMSQASGITDTAKLVAAL
MKLIYLLVVFLIFALSELVAGQSAAELAAYKQIQQACTIKELNIAASDANLLT----TDKEVANPSESVKEYHSEVYKKLGLLGDDGKPNTDKIVKLAQIRFSSLPVDKLKSLL
MKs gl g v c 1 gl aAddK are CI e kl DAn vr a 1isKl gN se 1kCfglCyYk 1Glid GKtn k 1 ym g sgi d kL al
120 130 140
GTCESVKGSSGEDRLYQFEKCALAKLGV : 138
GTCESVKGSSGEDRLYQFEKCALAKLGV : 138
GSCKSVKGTSQCDRLYQFEKCALTKLGV : 138
GSCESVKGSSHCDRLYQFEKCALGKLGA : 138
GACESVKGTSNCDKWYQFEKCALAKLGA : 138
RACESVQATNQCDKVYQFEKCTFNKLGI : 138
SGCESVNGASQEDKVYQFEKCALGKLGV : 138
TSCGTTKSAATCDFVYNYEKCVVKGISA : 137

Cesvkg s CD YgfEKCal klg

Supplemental figure 1-15 The alignment of OBP56b

20 30 40 50 60 70 80 90 100 110 120
MYYTLSLLAVLLEATVQTAKSRT- ~ITISMNMSLTMNVERRKELLETNQRQLOQEQARPALTAAVLRSEMKETELSMAELHRFRLSLLTRDPE-LNTTDDTSTELPNLYDMEEDD
MYYTLSLLAVLLEATVQHAKSRT- ~ITISINMSLTMYVERQRELLETYQPKLQQEQARPGLNAAVLRSEMRETELSIAELHRFRLSLLTRDPE-LSSTDDPSTELPNLYDMEEDD
—————— MSLTMDEERHRDLLEARQQQLQQEQARPALTAAVLRSEMKETELSMAELHRFRLSLLSRDPEVLNGTNDPTTELPNLSVMEE-~-
—————— MSLTMHVERHRQLLEAHRQQLOQEQARPALTAAVLRSEMKETELSMAELQRFRLSLLTRDPE-LNATDDSSTQQTNLYDMEEDD
-ITLSVNMSLTMGVERHKELLEMRHQQRQQEQTRPAFTATLLRSEMKQTELSMAELQHFRLSLFERDPE-LDESDEPSTELPNFYEMEEDN
-ITFSVNMSLTMDEQRQRPLLENGQ---AQQRTRPSITAAVLRSEMKETELSMAELRRFRLSLLSHEPQEANAFDESTTEQPSLGEMADAD
ISLSFNVSLKMDEDRQEQQQQQQOSFERQQELSRPTLSAAVLRSEMKETELSMSELKRFRLSLLTHDLEVLNSTNGQTTEQPEAADANDYD

MYFRASLMALLELTLSEFVSK. TRSLSVSLNMSMTRTLVPDP TENKLSQEMLRAEMRRTEISMSQLKLFHMSLMNSDYN--NDNDIAPTPVQSIGDVNN-—-
MYFRASLMALLELTLSEFVSKAWVMFFIFYISFTRSLSVSLNMSMTRTLVPDPP- NGTENKLSQEMLRACMRRTEISMSQLKLFHMSLMNSDYN--NDNDIAPTPVQSIGDVNN-—
1 Slm r 1 g rpla LRsCM TElSm elL FrlSL d nd T

130 140 150 160 170 180 190 200 210 220 230 240
LVSEETELDGIIYEPQADIN-EVNNNALDYEDPLTIRSDGKTDESLQEFAYELYEQLGLISKGVYMDEELFGKLYAIVGRERHLVKECMNLNTNNKEESLYKMHLEYVRLKTLEEEARIR
LASEETKLGGNLYEPQLGIN-EASNNALDYEDPLTIRSDGKSDESLQEFAYELYEQLGLISKGVYMGEELFAKLEAIVGRERHLVKECMNLNTNNKEESLYKMHLEYVRLKTLEEEARIR
-LSEYSEIDGIVYEPEVEIN-ASHDNALEYEDPFTFKSNENTDESLQEFAYELYEQLGLISKGVYMEEELFAKLYAIVGRERHLVKEEMNLNTNNKEESSYKMHLEYARLKTLEEENRLR
FVSEETEIDGIIYETEPHIN-EPKNNALDYEDALTFKSGGKADESLOQEFAYELYEQLGLISKGVYMREELFAKLYAIVGRERHLVKEEMNLNTNNKEESSYKMHLEYARLKTFEEENRIR
LVSGETQIDGIIYEPASDIN-EQNNNALEYEDPLTIKSDGKTDESLQEFVYELYEQLGLIAKGVYMENELFAKLYALVGRERHLVKECMNLNTNNKEESSYKMHLEYASLKILEEENRIR
-FSEEEDIDGIVYETESAVVMEPTSIAVEHEEPVAFKIDGKSDESLOEFAYELYEQLGLISKGVYMEEELFAKLYAVVGRERHLVKEEMDLNTNNKEESSYKMHLEYARLKTLEAEKRLH

SVLDED----ISYEENAQKR-—---~- NIAVYEDSRSLKVGDSGDEALQEFAYCLYEQLGLFSKGVYMEEQLFAKLYAIVGRERHLVKQEMDLNAMNICESSYKMHLEYARLKSLEEESQLR
LGDLDFNGNSQ YLDLKHNEPLOCFVSCLYETLDLDRYNVLLEEAFKNQVQT I IQHEKAEIKECSDLOGKTRCEAAYKLHLEYNHLKTLEAEQRIR
LGDLDFNGNSQ YLDLKHNEPLOCGFVSCLYETLDLDRYNVLLEEAFKNQVQTI IQHEKAEIKECSDLOGKTRCEAAYKLHLEYNHLKTLEAEQRIR

ye e k dE LOCF yCLYEQLgL kgVym e 1f kl aivgrErhlvKeCm Ln n CEs YKmHLCY LKtlE E r r
250 260 270 280 290 300 310 320 330 340 350

KVLESAYPGERDEAGGEE--=--—===========—=—---— IPEAETTQETYAVEEIETTQSTYTVEENAKTED--LAVKKLMKQLKKKLKLVDADVQLREMLONWIAR : 315

KVLGSAYPGERDEAGGED: MPEAETTQETYAVEETETTQSTYADAENAKTEK--FGVKKLMKQLRKKLKLIESDEQLREFLQDWNEA : 315

KLMEDAYNGERDDEESEE-—-==-=======-===-—=—-—-— IPQAETTQETYVMNEIGQTESTFPVEEDAITEN--VGIKKKLKKLKKKSKRVDADAKFSEMMONWAES : 284

KVLESAYPGQRDDEQSVE--==-==========--—=————-— IPATETTQKNYATAETEATQPTFADAVDVKTED--FALKKKLKKLKRKLKRVNSDVELRELLONWDEA : 286

KILENAK----DDQEREE ILEAETAQETHAMEETEPTQSIFAYAEGAKTEE--VGVE : 283

DVLGPIEGEEKDREEVEMTQKITTLESVETTMETEPNTKPNPTVEADTTLESKSMMEPEKTMY PFIFQDYAEDEY TKLNMKKKMKKF IKKLKSEDLTNRSYNELLGR--~ : 327

DALGYGA----DDRVMEE EEAIEDKENEEEVDTT 1 254

EILERTEAENEGFGPEGS FIDGIQHSGEAMTTAKS: 1 235

EILERTEAENEGFGPEGS FIDGIQHSGEAMTTAKS: : 245

1 d q e t

Supplemental figure 1-16  The alignment of OBP56¢
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110
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109
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110
110
110
110
110
110
110
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231
231
200
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208



BdorOBP56d2
BlatOBP56d2
BdorOBP56dl  :
BlatOBP56d1l
BdorOBP56d3
BminOBP56d
BcucOBP56d
CcapOBP56d
BoleOBP56d
RzepOBP56d1
RzepOBP56d3
RzepOBP56d2 :
DmelOBP56dX1
DmelOBP56dX2

BdorOBP56d2
BlatOBP56d2
BdorOBP56dl  :
BlatOBP56d1l
BdorOBP56d3
BminOBP56d
BcucOBP56d
CcapOBP56d
BoleOBP56d
RzepOBP56d1
RzepOBP56d3
RzepOBP56d2  :
DmelOBP56dX1
DmelOBP56dX2

BcucOBP56e
BoleOBP56e
BdorOBP56e
BlatOBP56e
CcapOBP56e
DmelOBP56eX1
DmelOBP56eX2

BcucOBP56e
BoleOBP56e
BdorOBP56e
BlatOBP56e
CcapOBP56e
DmelOBP56eX1
DmelOBP56eX2

BdorOBP56g
BlatOBP56g
BcucOBP56g
BminOBP56g
RzepOBP56g2
RzepOBP56g1l
CcapOBP56g1l
CcapOBP56g2
DmelOBP56gX1
DmelOBP56gX2

BdorOBP56g
BlatOBP56g
BcucOBP56g
BminOBP56g
RzepOBP56g2
RzepOBP56gl
CcapOBP56gl
CcapOBP56g2
DmelOBP56gX1
DmelOBP56gX2

20 30 40 50 60 70 80 90 100 110
MKFFAVAVLLAFVAVAAAQEGVGKLTEEQKQKARALGTECLKETGASEEAIRALIKGDDSQVDGKVKEFSKEMOEKLGFVENGKVNEEKVONFLGKLIGEENAKATQAKCEND
MKFFAVAILLAVVAISAAQEGVGKLTEEQKQKAHAVGTDELKETGASEEATHALIKGDDSQVDSKVKCFTXEMLEKLGF IENSKVNEEKVONFLGKLIGEEKAKATQDKENG
MNFFAVAVLIVEVAVAAAQEG--MLTPEQIQKVHTLSNECLKETGASEDATIRALIKGDDSQVDGKVKCYAQCMLVKLGYVENGKVNEEKVONILGKLIGEEKAKATQAKCNG
MKFFAVAVLLAFVAVAAAQEGAGMLTQEQIQKVHTLSTECLKETGASEEATRALIKGDDSQVDGKVKCFTKEMLDKLGY VENGKVNEEKVQNILGKLIGMEKAKATQAKENG
MKFFAVAVLLAFVAVAVAQEGVGKLTEEQKQKVHAAAAECFKETGASEDAVRALLKGDDSQVDGKVKEFAKCTLGKLDLLONGKVNEEKVONILGKLIGEEKAKAAQAKENG
MKFFTIVAVFAFVAVAAAQEG-IKLSEEQKQKVHTLGAECLTETGASEAAVRAVGKGDLSQVDDKVKEFAKCLOGKLGYFENGQVNEAVVQSSLGKVVGEEKIKATIQAKENG
MKFFTVAVVLAFVAVAAAQDGGLKLSEEQKQKVHTLGAECLKETGASEEAVRAVGKGDFSQVDGNVKEFAKCLOGKLGYFVDGKVNEAAVQSSLGKLVGEEKIKAIQAKENG
MKFFTVAIVLAFVAAAAAQEL-IKLTDEQKQKVHALGAECIKETGAAEEAVRAAGKGDYSQVDGKVKCFAKCLOGKLGYVEDGKLNEAATIQASLGKIVGDEQIKAIQAKCENG
MKFFAVVVVLAFVAVAAAQEAGLKLTEEQKQKVHTLGAECLKETGAAEEAVRAVVKGDNSQVDDKVKCFAKCMLGKLGYVENGKVNEEVVQNSLGKLIGDEKVKAIQAKENG
MKLFAAAIVLAFVAVAVAQNA-PRLSLDQMLKVSALTSECAKETGTSMESVLPLRQGDFSQVDDKVKEFSKEFQERLGFLVNGVVNEEAVQKSLGPLAGEEKVKAIQAKENG
MKLFAAAIVLAFVAVAVAQNA-PRLILDQMLKVSALTSECAKETGTSMESVLPLRQGDFSQVDDKVKEFSKCFQERLGFLVNGVVNEEAVOKSLGPLAGEEKVKAIQAKENG
MKYFATVIVLTFVAVAVGQDG-LKLSAEQKEKVHLLVGECAKETGVSKEAILALRQGDFSQVDDKVKECFSKCYQERLGYLVNGVVNEEAVQKSLGPLAGEEQIKAVQAKENG

MKFLIVLSVILAISAAE----— LOLSDEQKAVAHANGALCAQOEGITKDQAIALRNGNFDDSDPKVKCFANCFLEKIGFLINGEVQPDVVLAKLGPLAGEDAVKAVQAKEDA

MKFLIVLSVILAISAAE----- LQLSDEQKAVAHANGALCAQQEGITKDQAIALRNGNFDDSDPKVKCFANCFLEKIGFLINGEVQPDVVLAKLGPLAGEDAVKAVQAKCEDA

MKEE fva a aq L eQ kh eC ketG a Gd squD kVKCf C  klg ng vne vg LG 1 Gee KA QaKCng
120 130

LKGTDECDTAFQIRQCYAAGHEGLDF : 138
LKGTDECDFAYQTRQCYSSGYSGFAF : 138
LKGTDECDTAYQIRQCYSAGYNGFAF : 136
LKGADECDTAYQIRKCYSAGYNGFVF : 138
LKGTDECDTAYQIRQCYAAGHESFVF : 138
LKGTDDCDTAFLLHKCYVAENASTLV : 137
LKGTDDCDTAFQLHKCYATENASILV : 138
VKGADDCDTAFELHKCYLAENANIQI : 137
LKGTDDCDTAFQLRQCYVAEHGAIII : 138
VKGADDEDTAFEWYKCYYEEKG--LA : 135
VKGADDEDTAFEWYKCYYEEKG--LA : 135
VKGANDCETAFELYKCYYGEKATVLA : 137

TKGADKCDTAYQLFECYYKNRAHI-- : 131
TKGADKCDTAYQLFECYYKNRAHI-- : 131
KG d Cdta cY

Supplemental figure 1-17 The alignment of OBP56d

10 20 30 40 50 60 70 80 90 100 110
MKSNILLAILIALSAVVAAHKS--HKPSQAHQFYEECLKESGASPALLDPLKKGDFNAVGDKAKCFLKCLENKKGILENGAPNEADI-RKVRK--VGNEEPKNILAKCNGLMGAN
MKLNIFVATLISLSAVVAAHES--NKPTQAHQYYEHCLKESGASAAQLDALKRGDFNAIDDKAKCFLKCLENKKELLKNGVPNEAGK-GKLPMPAIGNSAPRNVLAKCNGLQGAN
MKSYNFASRFNFTQRLSRLYELKPNKSTQVHQFYEDELKESGASAAQLDALKKGDFNAVDDKAKEFLKCLONKKGI LENGVPNEAAI-HKVMT PAVGNSPPKNTLAKENGLKGAN
MKSFILVAALIALSTVA-AHELKSNKSTQVHQFYDDELKQSGASAAQLDALKKGDFNAVDDKVKEFLKEVONKKGILANGIPNEIAI-HKVLKPAVGNSAPKDILAKENGLNGAN
MNSNIFLITFLVLFALAAANELKSHKPARNHKIYEDEMKESGASVAQLEALKKGDFNSIDNKAKCFLKCLEDNKGILTNGMPNEAGIRKKVHAPPAGNGVSKDLLAKENGLKGAD
-MKVFFVFAALAALSLASAVGLTDSQKAEAKQRAKACVKQEGITKEQATALRSGNFADSDPKVKEFANCFLEQTGLVANGQIKPDVVLAKLGP-TIAGEANVKEVQAKEDSTKGAD
-MKVFFVFAALAALSLASA-GLTDSQKAEAKQRAKACVKQEGITKEQATALRSGNFADSDPKVKEFANCFLEQTGLVANGQIKPDVVLAKLGP-TAGEANVKEVQAKEDSTKGAD

a q CK G q aL G F d K KCF C g NG K G k AKC GA

120 130
ECDTAFLLYKCYWQEHAALI : 130
ECDTAFQLYKCYLQEHVILI : 132
ECDTAFQIYKCYRQEHVGLI : 134
ECDTAFQIYKCYWQEHVILI : 133
ECDTAYQIYKCFMQEKVPLI : 135

KCDTSYLLYKCYYENHAQF- : 132
KCDTSYLLYKCYYENHAQF- : 131
cDpT YKCy h

Supplemental figure 1-18 The alignment of OBP56e

10 20 30 40 50 60 70 80 90 100
MKSFVTIALLV--VGSAVVLCNPH-DPEMRGY IEDCNKEHNVSPKDFHDFIEG--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
MRATFALTLLLGCLSGILAQQANIDSSVSKELVTDELKENGVTPQDLADLQSGKVKAEDAKDNVKCSSQCILVKSGFMDSTGKLLTDKIKSYYANSNFKDVIE

m c p r 1 C KehnV pkd f eG K KCss C KgG mD G fk d akK dk
110 120 130

AAVDECKDLSGSTPCDTAFKITSCMLSKKEFLKRWL : 130

AAVDGCKDLSGSTPCDTAFKITACMLSKK- - : 123

AAIDECKDLTGSTPCDTAMKITECMITHK- - : 123

ATVDECKDLSGSTPCDTAMKITECLLSHK- - : 123

AAVDACKDKTGSSACETAFRITQCVISHK- 124
AAVDACKDKTGSSACETAFEIAQCIMSHK- ;124
AAIDDCKDLSGSSACDTAFKITECVLSHK- - : 106
AAIDDCKDLSGSSACDTAFKITECVLSHK- - : 124
KDLDRCSAVKGANACDTAFKILSCFQAAN- - : 131
KDLDRCSAVKGANACDTAFKILSCFQAAN-—-—-—-— : 132

a D Ckd Gs CdTAfkI C k

Supplemental figure 1-19 The alignment of OBP56g
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10 20 30 40 50 60 70 80 90 100 110

DmelOBP56hX1 -MKFTLFCIALAAFLS- MGQENPDFRQ--IMQQEMETNQVTEADLKEFMASGMQS-SAKENLKEY TKELMEKQGHLTNGQFNAQAMLDTLK-NVPQIKDKMDEISS
DmelOBP56hX2 -MKFTLFCIALAAFLS- MGQENPDFRQ IMQQEMETNQVTEADLKEFMASGMQS-SAKENLKCYTKCLMEKQGHLTNGQFNAQAMLDTLK-NVPQIKDKMDEISS
BdorOBP56h1 : -MQKFHILTIIAALVT---LAVEQLPADLEK--FHKACMDEAKVTDEQMRQFFQNGMKASDATENIKCQMKEMMQKQGIWKDGVFDADAKIKELV-QNPKFKGKEADLTK
BlatOBP56hl ~MQKFYILTIVAALVT---LAVCQLPADLEK--FQKACLDEAKVTDEQMRQFFQONGAKASDATENIKCLMKCMMOKQGIWKDGVEFDADAKIKELV-QHPKFKGKEADLTK
CcapOBP56h1 YHRACLDESKVSDDELKQFFQNGMRASDATENIKCHNKEMMQKMGI FKDGVFDADAKMKELM-QNPSMKGHEAEIKQ
BoleOBP56h1 FSKACLDEAKVSEDELKQFIQNGMNVNEATENIKCHTKELMQKLGMWKDGVLDADAKAKELM-QLPKYSGHDAEIIQ
BminOBP56hl -MHTLYVLTIIVALVT---LAVEQSPADLEK FHKACMDEAKVTNEELKKFFQNGMKYDAAKENIKCHTKECLMQKHGVWKNGAFDAEAKAKELM-QIPKLKEHEVQIKQ
BcucOBP56h1 -MHTFYILVTMAALVT---LAVEQFPADMEK--FHKACMDEAKVTEEELKQFFQNGMKADEAKENIKCHTKELMOKQGIWKDGVFNADAKVKELM-QMPKLKDHEAEITQ
RzepOBP56h1 -MKALYALIGLTALVASVTFVMSQSSDEMDK-WNRIACLSESNTTEDEVKKFFENGMKASEATNSIKCHVKECLLEKQGIFNKSVYNADVAIKQLM-KIPAMKGHETEVKQ
RzepOBP56h2 -MKALYVLIGLTALFASVTFVMEQSSEEMDK-WNRIACLSESNTTEDEVKKFVENGMKANEATNNIKCHFKEWLEKKGIFNKSVYNADAATIKQLM-KIPAMSGHEIEVKQ
BdorOBP56h2 MMKDLFILGILSTLYS---MAVCKEMMADEK--FELPCLIEANVTEADLKKFRSNGLKANEANANIKEMAKCLMEKREVLKKGVFDPEKVYADLI-RMPELKGLEDQIKE
BlatOBP56h2 MMKDIFILMILAALYS---IVVEKEMIADEK--YELACLIEAHVTEADLKKFLSNGLKANEANANIKCMEKCIMEKREIIKKGVFDPEKAYAEII-RMPELKGQEDHIKE
BcucOBP56h2 -MKALFILVILTVFGS---ITMQQYSRRELINIYELACMADTNVTESEFRKFITNGMKANEATSDIKEMIMEVMEKRGILKKGTFDTERAYKEIM-IVGELKGHEDEIKE
CcapOBP56h2 : -MKILYILITFAALAT---FALEDLRVEMRK--FFSYCQFEANVTETQLNKFIDNGMLASEAKSNIRCLVKCTMERYGLIRNGTYDTERAIRDFASKVPKRKGLEEDVKE
BdorOBP56hlike MTPLQLMDACNKESGITKEELQQYFDSQMDPAKATNAIKCHMKEVSEKLGFYKNNMLDDTLT IKY LNENNMAPKASVNNVKQ
BlatOBP56hlike -MPLILLEFMAALFGF---=--=--— AQADMSPLELMDACNKESGISKAELQEYFDSQMDPAKATNAIKCHMKCVSEKFGFYKSNMLDETVTIKY LNENNMAPKASVNTVKQ
BoleOBP56hlike -MQFILFELLFALFLA- -AQAQKTALELMDVENKESGVTAVELKQYFDSQMDPAKATNATIKCHMKEVSENLGFYKNNMLDESLTAKHLKENNLDQNASMEATKQ
BcucOBP56hlike -MRTISLEFIAALLVA- -AQAQMTAKEYVEICNKEHGVTNTELKQFIDSKMDPAKATNPIKCHMKEVIEKLGFYKNNMLDEALAAKFFKEHNKDQQANVETIKQ
BminOBP56hlike : -MKVVLLEFVSALLVA- -AQAEVPLKELIETESKETGVPSEELQQFLDSEMDPAEATNGIKCHMKECVLEKIGLYKNNMLDEALT IKFFKDNNKDQPVDVEALKQ
m C e vt £ m A ikC kC kg
120 130 140 150
DmelOBP56hX1 GVNACKDIKGTNDEDTAFKVTMCLKEHKAIPGHH- : 134
DmelOBP56hX2 GVNACKDIKGTNDEDTAFKVTMCLKEHKAIPGHH- - : 134
BdorOBP56h1 AINNCKNEKGANECDTVFKISMCIKEFMTQNNL- : 136
BlatOBP56hl ALNDCKNEKGANECDTVFKINMECIKEFMTQNNL- : 136
CcapOBP56h1 ALNDCKNEKGANECDTSFKITMCLKDFSKPQHA- - : 136
BoleOBP56h1 IVNNCKNEKGANECDTVFNIAMCIKKSLSAQIA- : 136
BminOBP56h1 ALSNCKNEKGANECDTAFKITMCLKEFKAQID- - : 135
BcucOBP56h1 AMNNCKNEKGANECDTAFKITMCLKEFRSKNP- - : 135
RzepOBP56h1 AVNSCKNEKGANYCDTAFKIECMCIKEFKAQM: - : 138
RzepOBP56h2 AVNRCRNERGASDEDTAFKIFMCIKEFKE-- 1 136
BdorOBP56h2 AINICKTEKGANDEDTAFKITMCLREFKSRNI- 1 136
BlatOBP56h2 AINVEKTEKGANDECDTAFKIAMCLEEFKSRNA- : 136
BcucOBP56h2 AVHNCKAEKGCHDCDTAFKITMCLQEFSSRNK--— : 137
CcapOBP56h2 AVNKCKAEKGADDEDRAFKITMECIKEFKTRFPEV - - : 138
BdorOBP56hlike SIQKENQMKGANTCDTAYQIMTCFKS--QPIFT-~- : 113
BlatOBP56hlike SIQQENQLKGANSEDTAFQIMSCFKS--QPIFT------— 1 132
BoleOBP56hlike SIQKENQMKGVNPEDTAYQIMTEFKS--QPINNLFQNGVE : 139
BcucOBP56hlike TIQKENQMKGADPCDTAYQIVTCFVKSELPMFAV-----— : 135
BminOBP56hlike : SVQNENQKKGVDPEDTAFQIAKEFMS-QHPIFN------— : 133
C kG CDtaf i C
Supplemental figure 1-20 The alignment of OBP56h
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BdorOBP57¢c : MYQFGAHEKRATTTATM TVL. GGGKGKS-IPGLTWLVLLAVIVVFALPPGAVALTPTAPTRSFVEACQVKHNITLQELDEFPTDPSPED- -IDMKFKCYADCLL
BlatOBP57c : MYQFGAHEKHATTTAIMSATVLPAGGGKGMP-IPGLMWLVLLAVIVGFTLPPGAVALTPTAPTRSFVEACQVKHNITLQELDEFPTDPSPED- IDMKFKCYADCLL
BoleOBP57¢c : MYQFGAHGKHATTTA-ISALVVPAGGGKGMSSLPGLTWLALLAVIVVFVLPPGAVTSTPTAPTRSFVEACQVKHNITMEELDEFPTDPSPED- IDIKFKCYADCLL
BcucOBP57¢cX2 : MYQFGAHEKHATTIT- -ISSGKGMS-LSGLTWSVFLVVFVVLVLPPAAVTLTPTAPSRSFMEACQVKHNVTLEELDEFPTDPNPDE- IDMKFKCYADCLL
BcucOBP57cX1l : MYQFGAHEKHATTIT- -ISSGKGMS-LSGLTWSVFLVVFVVLVLPPAAVTLTPTAPSRSFMEACQVKHNVTLEELDEFPTDPNPDE- -IDMKFKCYADCLL
CcapOBP57¢c : MFQFGEVGKNTTTKS- -EMMLASNGRGMS-LPGLTWLVLLAAILMFFLPIDKVAASPTASTRSFMEACQVKHNITMEELDEFPDEPDADE - -VEMKFKCYAHCLL
RzepOBP57cX3 : MYQFEVNRKKAIAKE- -ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED- VEQKFKCYANCLL
RzepOBP57cX4 : MYQFEVNRKKAIAKE- ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED- VEQKFKCYANCLL
RzepOBP57cX1 : MYQFEVNRKKAIAKE- ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED- VEQKFKCYANCLL
RzepOBP57cX2 : MYQFEVNRKKAIAKE- ~ATHSNGLRMA-LPIPAWLMLLTAVMLFFSSLGGVNATPAASTKSFMEACLERNNITHEELDQFPDDPSPED- -VEQKFKCYANCLL
DmelOBP57¢c ittt --MLKLWLIEILTVSVVSIQSLSLLEETNYVSDELASNNISQAEFQELIDRNSSEEDDLENTDRRYKCFIHCLA
myqf k a g m w L v tp a sf eaC Nit Eld fp dp p kfKCya CL1
120 130 140 150 160 170 180 190
BdorOBP57c : NGMGFMDSNGKLDAEGLHEWGILNDESYENMLECKAANDMEDDPCEYSFGMMLECARMLNSEE-—-—-—--- ENYYSDEVDEAAEERRRK : 184
BlatOBP57c : NGMGFMNTNGKLDAEALHEWGILNDESYENMLECKAANDMEDDPCEYSFGMMLCARMLNSEE- : 184
BoleOBP57c : NGMGFMDSNGKLNAKSLHEWGILNDESYDNMLECKAANDMEDDPCEYSFGMMLEARMLDSVE : 184
BcucOBP57¢cX2 : NGMGFMDKNGKLDAEAMHEWGILDDESYDNMLECKAANDLEDDPCEYSFGMMLCARMLSSEE -EES-SGELDVEGDEK--- : 172
BcucOBP57cX1l : NGMGFMDKNGKLDAEAMHEWGILDDESYDNMLECKAANDLEDDPCEYSFGMMLCARMLSSEE- -EES-SGELDVEGDEK--- : 172
CcapOBP57¢c : FGMGLLDENGKLNVEYMHDVGILTDPSYESMLECKAANDMEDDPCEYSFGMMLECARMLGTEEGGSEENIEDIEEEVEAKEEEERRK : 186
RzepOBP57cX3 : DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT- -VMRSSRSKKSAGSE- 1 174
RzepOBP57cX4 : DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT -VMRSSRSKKSAGSE- 1 174
RzepOBP57cX1l : DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYILELLSVRELILNIT -VMRSSRSKKSAGSE- : 174
RzepOBP57cX2 : DGMGILDENGKIMADSMHEWGILSDESYENMIECKAANDMEDDPCEYSFGIVICARVNIEHH -SDEIEPIEEERRK-- : 173
DmelOBP57c : EKGNLLDTNGYLDVDKIDQIEPVSDELREILYDEKKIYDEEEDHEEYAFKMVTELTESFEQS- --DEVTEAGKNTNKLNE-- : 149
gmg d NGk a hewgil Desy nm eCKaanD EdDpCEY e
Supplemental figure 1-21  The alignment of OBP57¢
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BminOBP58¢c : MKNSTLIIFSFAWLLKFGNSLKIDCDNPEFIREDRIHYCCKHPDGYQEFVDSCAKETGFNYIQSNEESIVDITADHATMGTCFAKCVFNKLQFMKGDELDMSAVRQHFES
BcucOBP58¢c : MKNLFVIIFACGLLLKFGNSLKIDEDNPESIKEDRIHYCCKHPDGYQEFVDSCAKETGFKFIKHDEEAIVDITADHAILGTECFAKCIFNKLQFMKGDDLDMPAVRKHYEG
BdorOBP58¢c : MKNLALIIFSIILVLKLNNSLKIDCDNPESINEDHIHYCCKHPDGYQEVIDSCAKETGFKYIKHDEEAMVDITVDHAITGTEFGKCVFNKLQFMKGADLDMAAVRTHFES
BlatOBP58c : MKNFVLIILSVSLVLKLSKSLKIDCDNPESIKEDRIHYCCKHPDGYQGVVDSCAKETGFKFIKHDEEAMVDITVDHAITGTCFGKCVFNKLEFMKGNDLDMTAVRAHFEN
CcapOBPBBc : MGNLAIIIFAFGLALKPTSSLKIDCDNPDSIQEDHIHYCCKHPDGYQEFIDACVKETGFQYGKPEEEAMVDITVDRAITGTCFGKCVFSKLEFLKDNELDMSAVRKHFED
DmelOBP58c : MK--CTILLSFFSLIWFAGGIKIDCENTEAINEDHIHYCCKHPDGHNDLIEGEARETNFTLPNQNEEALVDITADRAIRGTEFGKEVFSKLNLMKDNNLDMDAVRSLFTE
Mkn Ii 1k s1KIDCdNpe I ED IHYCCKHPDGyq d CakETgF EEa VDIT D Ai GTCF KCvF KL fmK LDM AVR hfe
120 130 140 150 160 170 180 190 200
BminOBP58¢c : KYKADPEYAKEMINAFDHCHGKSVENTAKFLSNPIFHNIGAEFCDPKPGVIMACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI : 201
BcucOBP58c : KFKTDPEYAKEMTNAFDHCHSKSIENTAKFLSNPIFHVPGAKYCDPKPSVILACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI : 201
BdorOBP58¢c : KFKTDPEYAKEMINAFDHCHGKSVENTAKFLSNPIFRQPSAEFCDPKPGVILACVIREFFHNCPADRWAKTEECNTVLEFSKKEKDALTTI : 201
BlatOBP58c : KSKADPEYAKEMINAFDHCHGKSVENTAKFLSNPIFRQANAEFCDPKPAVILACVIREFFHNCPADRWAKTEECNTVLEFSKKCKDALTTI : 201
CcapOBP58c : KFKTDPEYAREMINAFDHCHDKSVEHTTKFLSNPLFRATNGEFCDPRSSVILACVIREFFHNCPADRWSKTEECSTVLEFSKKCKDALTTI : 201
DmelOBP58c : RFPDDPEYAKEMINAFDHCHGKSEENTSMFLSKPLFKQMSKQFEDPKSSVVLACVIRQFFHNCPADRWSKTKECEDTLAFSKKCQODSLATL : 199
k k DPEYAKEMiNAFDHCH KS EnT kFLSnP F fCDPk VilACVIReFFHNCPADRW KTeEC tvLeFSKKCkDaLtTi
Supplemental figure 1-22 The alignment of OBP58¢
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BdorOBP58d MQLS--=---- DFLELVLELKLFSRAFGDTAASDIGTLDEKKCSNARKGCCDNLHITFDEVTAKCVLLHEDQ-~-IPAEDDKSPTKLIGFLSCLVECIYKSRNYLTKDADDIDMQAVK
BlatOBP58d MQEPSTITEDTKLESQEFIQQLVRAFADTAVSDAGTLDTKKESNARKGECDNLHIIFDEVTAKCVLLHKDK--IPAEDEKSPTKLIGFLSCLVECIYKSRNYLTKDGEDINMQAVK
BcucOBP58d - ---MDEATVNCVMHFHNKGEIPSDDDKNPVKSIEFLSCLAHCIYKKRNYLTKGNEDINMQGVK
CcapOBP58d -MLLDEPTAKCFVLHENN--IPKEDDKDPIKLFGFISCLVECIYTKRHYIGKNSETLNMKAVK
DmelOBP58d --MVNIVEYWTFLILVAVSKAQDNEETTAVAISSGDLTEDKENTSRAGECCSELYIGEEEDLVKEFVIHSPK--LPVDGDADIGKTLRFLSCFVECLYKQKKYIGK-SDTINMKMVK
dE t kC h ip ddk p K FlSClveCiYk r Y K inM VK
120 130 140 150 160 170 180 190 200 210 220
BdorOBP58d DDVAVTYADRPKEQQYYIEMYDYCRKDAAKTYGRLKGNPASKILFKKACKPYYTFVYLCQAEYHRKTTCPYFMWEGDEK-TAVKQECKSAKEQCYKIDGLTPPEEYEFDS- @ 217
BlatOBP58d NNVAITYADRPKEQQYYIEMYDYCRKDAAKIYGQLKGNPGSKLLFKKACKPYYTFVYLCQAEYHKKTACPYFMWEDDEK-TPAKQRCKSAKEQCYKIDGLTAPQEYNFHS- : 223
BcucOBP58d EHVEQSYAGRPKEQQYFIELYDVERKDALKMYGLTKNNPAAKVFFRKACKPYYLFVYLCQAEYHRKKTCPYFVWGGEEK-TPAEQECKAAKDQCYKIDGLTPPDVLDVDLP : 170
CcapOBP58d ADAENLYAARPKEKQYHVELYEFCRKEAFKLYTLIKASPAGLVIFKNSCKPYFVFVYLECQIEYHKKKTEPYFMWQGNEDDETMLSQCKAAKEQCYKIDGLTPPEQK-—--—— : 166
DmelOBP58d LDAEKTFVDRPKEKDYHIAMFEFERKDAVGVYNLLKASPGAKVLLKGACRPYLLMVFMEISDYHQKHECPYFRWEGTAK-AGTKDMEENAKAECYQIDGITLPTKSPA--~ : 218
ya RPKE gY ie y CRKdA k Y K P k fk aCkPY f£fVylCqg eYH K CPYF W g ek Ck AK gCYkIDGIT P

Supplemental figure 1-23  The alignment of OBP58d
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BdorOBP59a
BlatOBP59a
CcapOBP59a
Dmel10BP59a

BdorOBP59%a
BlatOBP59a
CcapOBP59a
Dme10BP59a

BdorOBP59a
BlatOBP59a
CcapOBP59a
Dmel10BP59a

BdorOBP69a
BoleOBP69%a
CcapOBP69%a
RzepOBP69aXx1
RzepOBP69aX2
DmelOBP69a

BdorOBP69a
BoleOBP69%a
CcapOBP69a
RzepOBP69ax1l
RzepOBP69ax2
DmelOBP69a

DmelOBP73aX1l
DmelOBP73aXx2
BlatOBP73ax1l
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BdorOBP73aXx2
BdorOBP73aXx1
BdorOBP73aX3
BoleOBP73a
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RzepOBP73ap

DmelOBP73aX1l
DmelOBP73aX2
BlatOBP73aXx1
BlatOBP73aXx2
BdorOBP73aXx2
BdorOBP73ax1l
BdorOBP73aX3
BoleOBP73a
BminOBP73a
BcucOBP73ax2
BcucOBP73ax1
BcucOBP73aX3
CcapOBP73a
RzepOBP73a
RzepOBP73ap

BcucOBP83aX2
BcucOBP83aXx1
BdorOBP83a
BlatOBP83a
BoleOBP83a
BminOBP83a
CcapOBP83a
RzepOBP83a
DmelOBP83aX2
DmelOBP83aX3
DmelOBP83aX1l

BcucOBP83ax2
BcucOBP83aX1
BdorOBP83a
BlatOBP83a
BoleOBP83a
BminOBP83a
CcapOBP83a
RzepOBP83a
DmelOBP83aXx2
DmelOBP83aX3
DmelOBP83aX1

10 20 30 40 50 60 70 80 90 100 110 120
MSKRSLAGLSFGPLRITVLFFYESME--YALKERTDDGPSESELKRITRNEMRKIGESVHPIGGGSMNSNNHONHPYGPLHQSNFGPQHGGNSRYDYNYDYGDNADQYYGNANNPNNNNYNNNN
MSKRSLACISFVPLWISVLLLYESIC--YALKCRTDDGPSESELKRITRNCMRKIGENVHSNGGGSMGSNKNHNHPYGPMHQSNFGPQYGGNSRYDYNYDYDDNADQYYGNANS PNNNNYNNNN
MLKRSSASR-AGHLGVTLLLFYFSTC--ESLKCRTEDGPSESELKRITRSCMRKIGESLRPSNGGSQGYSNNYNH-YGPLHQSNFGGQYGGNSRYDYNYDYDDDNDQYNGNGNS-NNYNSNNNN

- -MKQLIFLLIELSEGTESIYALKERSQEGLSEAELKRTVRNEMHRQDEDEDRGRGGO- —~GRQGNG---YEYGYGMDHDQEEQDR~ -
L 1 ycs C  yaLKCRt dGpSESELKRitRnCMrkigE GGs nh ygp hgsnfG Q gGnsr¥yd¥YnYdydd dqy gn n nn n nnnn
140 150 160 170 200 210 220 230 240
HD-RDRNVLQQRNRDRQQONNRSDNNRSASSGSSNN- —GNGDGGNRNGN! NSGGRN N NSQRGFNQNNSNNNNNG
HD-GDRNVLQQRNRDRQONNHSDNNRSASSASSNN- NGGRYDNNDGNYNRGVAG*GNGDGVNRNGNGGANSGGRNSGGNGGNGNSQRGFNQNNSNNNNNG

GNNNNGNNNYDRDHDRGNRNVLQORNRDRQONGNSDNSR NNHGNGGRYDNNNGK ORGHTQNH

- ‘PGNRGGYGN————RRQRGLRQSDGRNHTSN ———————

nnnngn hd  rnvlggrnrdrqgn sdn rs ss ss nggrydnn g ng ggggn gg NGz sGig g Qrg ngnn nNn n nnr

50 260 270 280 290 300 310 320 330 340 350

GKNDTADVACVVHCFFDELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDEFQYLES--QRRRDKCHY SRDLINCMTEYAKVNEDDWQEF-NVVEN : 329

GKNDTADVACVVHCFFDELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDEFHYLES--QRRRDKCHY SRDLINCMTEYAKVNEDDWQEF-NVVEN : 329

ANNDTADASCVVHCFFEELNMLNSDDYPDRYKVQYGLTRDLRDRELRNFYTDTIQDEFHYLES--QRRRDKCHY SRDLINCMTEYAKVNEDDWQEF-NMVEN : 342

77777 DGGQEVAQEFFEEMNMVDGNGMPDRRKVSYLLTKDLRDRELRNFFTDTVQQEFRY LESNGRGRHHKESAARELVKEMSEYAKAQEEL NMLEN : 202
ndtad CVVhCFF E1NMlnsddyPDRyKVgYgLTrDLRDRELRNFYTDTiQdCF YLES qrRrdKChysRALinCMtEYAKvnCADWgEf N vEN

Supplemental figure 1-24  The alignment of OBP59a

10 20 30 40 50 60 70 80 90 100 11
: MNTKQF-VFLVIIYQYTFYTGVTTLEVPKHMVSGVKKLTNIEIKESGASEDLFKDIRATGELPNNONLKEFMHEVLDKIGLIDDDNIVELDNLIEIMPPDFVPIIEQLH
MNTKQF-VFLVIIYQYTYWTGVDAMEVPKHLISGVKKLTNICLKESGATEDLFKEFTETGELPNNQNLKCFMHCVLDKIGLIDADNIVHLDNLIEIMPPDFVPIIEQLN
MNYRRL-VILLIIYQEVLLRNVQSLEVPKHMRSGAKKLTNLEIKETGVTEDLFTEAQETGKMPNNQRLKCFTHEVLDKIGLIDADNIVHLDNLLEILPPEFVPIVEELH
MNTKQF-VFLLIVYQCCFLAIVKPLEVPKHMKSGAKKLTNTCMKETGATEEMFTEAKRTEQLPGDNRLKCFMHCMLDKIGLIDNENI IHLDNLLDIMPPEFFPMIEQLH
MNTKQF-VFLLIVYQCCFLAIVKPLEVPKHMKSGAKKLTNTCMKETGATEEMFTEAKRTEQLPGDNRLKCFMHCMLDKIGLIDNENI IHLDNLLDIMPPEFFPMIEQLH
MVARHFSFFLALLILYDLIPSNQGVEINPTIIKQVRKLRMRCLNQTGASVDVIDKSVKNRILPTDPEIKCFLYCMFDMFGLIDSQNIMHLEALLEVLPEEIHKTINGLY
Mn £ VfL i yq v Evpkh sg kKLtn C ke Ga e f t 1P 1KCF hC 1DkiGLID NI HLdnL i Pp f p ie L

0 120 130 140
TTCGTKSGADGCETAFLTIECYIKKEPIISKMLFSTFAD : 147
TTCGTKSGADGCETAFLTIECYIKTEPIISKMLFVKFAK : 147
TTEGTQSGADGCETAFLTTECYIKTNPVILKLLFTTFSE : 147
TTCGTKSGADGCETAFLTVDEYIKTNPVILTLL-----~ 1 141
TTEGTKS--KWCR--WL-----————————————————— 121
SSCGTOKGKDGEDTAYETVKCYIAVNGKFIWEEIIVLLG : 148
ttCGT sg dgC ta 1t cyi

Supplemental figure 1-25 The alignment of OBP69a

120 130 140 150 160 170 180 190 200 210 220

LDHSPNISQYEYIV--- YDEPEPQRHVARLMRNIRRLDVAS--SGIYHPTLVPLEDKRIAGELLHEVYAKNNAIDQRGWPTLDGLVHFYSEGVHEHG
LDHSPNISQYEYIV- YDEPEPQRHVARLMRNIRRLDVAS--SGIYHPTLVPLEDKRIAGELLHEVYAKNNAIDQRGWPTLDGLVHFYSEGVHEHG
I--IFHTIEENSKLASQHDA YQFQPERQQVTSLMNHIRRISYNAR-SALYYPTLVPAEEKRLAGCLLHCVYAKNKAIDKLGWPTLDGLVNFYSEGVNEHG
I--IFHTIEENSKLASQHDA YQFQPERQQVTSLMNHIRRISYNAR-SALYYPTLVPAEEKRLAGCLLHCVYAKNKAIDKLGWPTLDGLVNFYSEGVNEHG
I--IFHTIEENSKLASQHDA. YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGELLHEVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG
I--IFHTIEENSKLASQHDA. YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGECLLHECVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG
I--IFHTIEENSKLASQHDA YQFQPERQQVTSLMNHIRRISYNPR-SALYYPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG
I--IFHTIEENSNLASQHDA YQFQPNRQQVTSLMHRIRRISYDPR-SAIYNPTLVPAEEKRLAGCLLHCVYAKNNAIDKLGWPTLDGLVNFYSEGVNDHG
L--IFHTIEGNSNLASSHNS-- YQFQSDROQVTSLMHRIGRISYDPR-SATIYHPTLVPAEEKRLAGELLHEVYAKNNAIDKLGWPTLDGLVNFYSEGVNEHG
I-HTIEDNSNLESRHDVL- YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHECVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS
I-HTIEDNSNLESRHDVL- YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS
I-HTIEDNSNLESRHDVL- YQFEPDKRHVTHLAQHFRRISYDPR-SGIYHPTLVPAEEKRLAGCLLHCVYAKNNAIDKFGWPTLDGLVNFYSEGVNEHS

------VIQEPSSVHMPSAAP--- YPTGSPRPSIRRLLHGIQRIAHDPA-NAVYHPTIVSYEDKRIAGELLHEIYARNNAIDKLGWPTLDGLVDFYSEGVNEHE
IGQVSGGS----TVSAYSSSSNAGFELPSGYDTYEIDSSKRRVTRLLHHIRRIAHDSPTNIIYHPTLVPFEDKRIAGELLHEVYAKNNAIDGFGWPTLDGLVDFYSEGVNEHG
: IGQVSGGSSAGSTVSAYSSSSNAGFELPSGYDTYEVDSSKRRVTRLLHHIRRIAHDPATNIIYHPTLVPFEDKRIA
s Y vt L irRi s Y PT1Vp E KR AGcllhcvyaknnaid gwptldglv fysegvneh
230 240 250 260 270 280 290
H FFMATLRSVNLCLRTMTARYGVNRKELPKKGESCDLAFDVCSHMNTNIFKDLQFWAPFISYVNESRAINYI 259
: FFMATLRSVNLCLRTMTARYGVNRKELPKKGESCDLAFDVFDEISDQITG--YCELDQYSRY 247
: FFMATLRSVNLCLHAITIKYNIDRRKLPKRGESCDLAFDVFDEISDQLTG--YCLNQYE- 253
: FFMATLRSVNLELHAITIKYNIDRRKLPKRGESEDLAFDVFDEISDQLTG--YELNQYE- 252
: FFMATLRSVNLELHAITVKYNIDRRKLPKRGESEDLAFDVFDEISDHLTG--YELNQYE- 252
: FFMATLRSVNLCLHAITVKYNIDRRKLPKRGESCDLAFDVFDEISDHLTG--YCLNQYE- 253
: FFMATLRSVNLCLHAITVKYNIDRRKLPKRGESCDLAFDVFDCISDHLTG--YCLNQYE- 235
: FFMATLQSVNLELHAITIKYNINRRKLPKRGESEDLAFDVFDEISDQLTG--YELNQYE- 266
: FFMATLRSVNLELHAITIKYNINRRKLPKLGESEDLAFDVFDEISDQLTG--YELNQYE- 264
: FFMATLRSANLCLHAISIKYNINRRKLPKRGESCDLAFDVFDEISDQITG--YCLNQYE- 255
: FFMATLRSANLCLHAISIKYNINRRKLPKRGESCDLAFDVFDCISDQITG--YCLNQYE- 263
: FFMATLRSANLELHAISIKYNINRRKLPKRGESEDLAFDVFDEISDQITG--YELNQYE- 227
: FFMATLRSVNLELHAITMKYRINRRKLPEHGESEDLAFDVFDEISDQITG--YEFDQYN- 254
: FFMATLRSVNLELRAVTIKYQVNRRKLPERGESCDLAFDVFDEISDQITG--YCLDQYK— 268

ffmatlrs nlcl a ky rrklpk gescdlafdvfdcisd tg ycl qy

Supplemental figure 1-26  The alignment of OBP73a

10 20 30 40 50 60 70 80 90 100 110
H MHALNSLLATLLWFGFLSN--VIWAQKELRRDETYPPPELLKALQPVHDSCVAKIGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV
e MHALNSLLATLLWFGFLSN--VIWAQKELRRDETYPPPELLKALQPVHDSEVAKIGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV
H MHSRKTLLGTLLWIGFLLN--LIWAQKELRRDETYPPPELLKELRPVHDSEVAKTGVTEEAIKEFSDGDVHEDELLKEYMYCVFEETDV
H MHSRKTLLGTLLWIGFLLN--LIWAQKELRRDETYPPPELLKELRPVHDSCVAKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV
H MHSRKSLLSILLWFGFLSN--LIWAQKELRRDETYPPPELLKELRPVHDSCVAKTGVTEEAIKEFSDGDVHEDELLKCYMYCVFEETDV
e MYSIKSILGTLLWFGFLTT--VIWAQKELRRDETYPPPELLKALRPVHDSEVSKTGVTEEAIKEFSDGDVHEDELLKEYMYCVFEETDV
H MYILRTILGALLWESVLLN--LIWAQKELRRDETYPPPELLEALRPVHDKCVAKTGVTEEAIKEFSDGEIHEDEPLKCYMYCVFEETDV
---MHKMYSLKMLLGTLFLFEYLSS--MAKAQQELRRDETYPPPEMLKALRPIHDSCEVGKTGVTEEAIKEFSDGQVHEDEALKCYMYCVFEETDV
--MALNGFGRRVSASVLLIALSLLSGALILPPAAAQRDENYPPPGILKMAKPFHDACVEKTGVTEAAIKEFSDGEIHEDEKLKCYMNCFFHEIEV

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

120 130 140 150 160 170

: LHEDGEVHLEKILDSLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI : 148
LHEDGEVHLEKILDSLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI : 148
LHEDGEVHLEKILDKLPESMHVIALHMGKKELYPKGDNKCERAFWLHRCWKEADPKHYFLI : 148
LHEDGEVHLEKILDKLPESMHVIALHMGKKCLYPKGDNKCERAFWLHRCWKEADPKHYFLI : 148

LHEDGEVHLEKILDKLPESMHDIALHMGKKELYPKGDNKCERAFWLHREWKESDPKHYFLT 148
: LHEDGEVHLEKILDSLPQSMHDIALHMGKKCLYPKGDNKCERAFWLHRCWKESDPKHYFLI 148
: LHEDGEVHLEKLLDSLPNSMHNIALHMGKKCLYPKGDTKCERAFWLHRCWKESDPKHYFLI 148
: LHDDGEVHLEKILDSLPQOSMHNIALHMGKKCLYPKGDTKCERAFWLHREWKESDPKHYFLI 151

VDDNGDVHLEKLFATVPLSMRDKLMEMSKGCVHPEGDTLCHKAWWFHQCWKKADPKHYFLP : 154
VDDNGDVHLEKLFATVPLSMRDKLMEMSKGCVHPEGDTLCHKAWWFHQCWKKADPKHYFLP : 174
: VDDNGDVHLEKLFATVPLSMRDKLMEMSKGEVHPEGDTLEHKAWWFHQCWKKADPKHYFLP : 154
G VHLEK P SM MKC PGD C A WH CWK DPKHYFL

Supplemental figure 1-27 The alignment of OBP83a
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BdorOBP83bX2
BdorOBP83bX3
BdorOBP83bX1
BlatOBP83bX1
BlatOBP83bX2
BoleOBP83b
BcucOBP83bX2
BcucOBP83bX1
BminOBP83b
CcapOBP83b
RzepOBP83bp
RzepOBP83b
DmelOBP83b

BdorOBP83bX2
BdorOBP83bX3
BdorOBP83bX1
BlatOBP83bX1
BlatOBP83bX2
BoleOBP83b
BcucOBP83bX2
BcucOBP83bX1
BminOBP83b
CcapOBP83b
RzepOBP83bp
RzepOBP83b
DmelOBP83b

BdorOBP83cd :
BlatOBP83cd :
BoleOBP83cd
BminOBP83cd
RzepOBP83cd :
CcapOBP83cd
Dmel0BP83cd

BdorOBP83cd :
BlatOBP83cd :
BoleOBP83cd
BminOBP83cd
RzepOBP83cd :
CcapOBP83cd
Dme10BP83cd

BcucOBP83ef
RzepOBP83ef
BdorOBP83ef
BlatOBP83ef
BoleOBP83ef
DmelOBP83ef

BcucOBP83ef
RzepOBP83ef
BdorOBP83ef
BlatOBP83ef
BoleOBP83ef
DmelOBP83ef

BcucOBP83ef
RzepOBP83ef
BdorOBP83ef
BlatOBP83ef
BoleOBP83ef
DmelOBP83ef

BdorOBP83g
BlatOBP83g
BoleOBP83g
BminOBP83g
BcucOBP83g
CcapOBP83g
DmelOBP83g

BdorOBP83g
BlatOBP83g
BoleOBP83g
BminOBP83g
BcucOBP83g
CcapOBP83g
DmelOBP83g

10 20 30 40 50 60 70 80 90 100 110
: MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEATIKEFSDGQIHEDEALKCYMNELFHEIDVVDDNGDVHLETLFNTV
MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHE IDVVDDNGDVHLETLENTV
MVLTGTRRGQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEATIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLEFNTV
MVVTGIRRGQAFHAFLIVALS-SSLILMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLENTV
MVVTGIRRGQAFHAFLIVALS-SSLILMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKEYMNCLFHEIDVVDDNGDVHLETLFNTV
MALIGIWRCQAFHAFLIVALS-SSLTLMH-VQAQEPRRDDKVRNIKHLKNISTFX----=--=--- SEATIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLFNTV
MVLNGILRGHPLSAFLIVALA-SSLTLVH-VRAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLENTV
MVLNGILRGHPLSAFLIVALA-SSLTLVH-VRAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEATIKEFSDGQIHEDEALKECYMNECLFHEIDVVDDNGDVHLETLEFNTV
: MVLTGIWRCQAFNAFLIVALS-SSLTLMH-VQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV
MALNGSRRSQAFNAFLIVALALSSTLLMHVVQAQEPRRDDKWPPPAVLKMAKIFHDICVEKTGVSEEAIKEFSDGQIHDDEALKEYMNCLFHEIDVVDDNGDVHLETLYNTV
WPPPALLKMAKIFHDICVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV
MILNGILREQAFSAFLMVVLLSLSLRENY-VQAQEPRRDNKWPPPAVLKMAKIFHDTEVEKTGVTEEAIKEFSDGQIHEDEALKCYMNCLFHEIDVVDDNGDVHLETLYNTV
———————————————— MVKYP-LILLLIGEAAAQEPRRDGEWPPPAILKLGKHFHDICAPKTGVTDEATIKEFSDGQIHEDEALKCYMNECLFHEFEVVDDNGDVHMEKVLNAT

m g r aflival ssl 1 h v ageprrddkwpppavLKmakiFhdicvektgv eEAIKEFSDGQIHeDEALKCYMNCLFHEidVVDDNGDVH1Etl Ntv
120 130 140 150 160 170

PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP--===========———————— : 155
PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP- 155
PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP— 155

: PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP- 155
PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP 155
PG-TVRNQLINMAKDEEHPEGDTLEHKAWWFHQCWKKADPVHYFLP- 145
PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP— 155
PG-TVRNQLINMAKECEHPEGDTLCHKAWWFHQCWKKADPVHYFLP- 155

PG-TVRDKLINMARGCEHPEGDTLCHKAWWFHQCWKKADPVIAEVRGGRPATRTPLSSPAALVTPAF : 176
PG-TVRDKLINMAKGEEHPEGDTLEHKAWWFHQEWKKADPVHYFLP-——======—===——=—————— : 157
PG-TVRDKLINMAKDEVHPQGDTLEHKAWWFHQCWKKADPVHYFLP- 116
PG-TVRDKLINMAKDCVHPQGDTLCHKAWWFHQCWKKADPVHYFLP— 156
PGEKLRNIMMEASKGEIHPEGDTLEHKAWWFHQEWKKADPVHYFLV-—===—===———————————— 1 141
PG tvR linmak CeHPeGDTLCHKAWWFHQCWKKADPVhyflp

Supplemental figure 1-28 The alignment of OBP83b

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

MELILIFLFAATIISP-AVAVVOPNAEEIRTLSDELOSYGGITEENSKRLARFKDRSETYEET PEFTKEY IKNMFNMFDESVGFNDEQVIKQFGQPLHKAGKHRMEP----AADSEQOAYNGFHEL
MESISIFLFAAAIISP-AVAVIQPNXVEIRILSDELOSYGGITEENSKRLVRFKDWSETYEEIPCFTKCY IKNMENMEDESVGENDEQVIKQFGQPLHKACKHRMEP----AADSCQOAYNGFHOL
MELILIFLFAAAIITP-SVAVVEPNAQEVRIISECLRSYGGLTEENAQRLVRFKGWSETYEETPEFTKCY IKNMEDMEDESVGFKDEQVIKQFGQPLYKACKHRMEP -~~~ SANSCQOAYNGFHOL
MKLILIFLFAAAIISP-SVAVVQPNAEEVRIISECLOSYGGLTEDNSQRLVRFKDWSEKYEEI PCFTKEY IKNMFDMFDESVGFKDEQVIKQFGOPLY IACEHRMKP STDNCQOAYNGFHEL
MELFFISLLAIVIIAP-ITAVVOPNAEESRIINECLKSFGGLTEENARRLVRFKEWSEKYEEIPCFSKCYIKNMFDIFDESSGFKEEQVVRQFGQPLYNACQHRMVP--—--LADACEQAYHGFHOL
MEYIEIFLLAGALLATLAAAVVOPNVQEGLIIADCLKNYGGLTEDKAQRLVRFKDWSDHYEET PEFTKCY IONMFEMFDESEGFKEEQVIKQFGQPLYKACKHRMVP -~ ~-AADTEQOAYNGFHET
MOMKSGILIALELELS-LNEGLALLEHEGETINRCIQNYGGLTAENAERLERFKEWSDSYEET PEFTRCY LSEMFDFYNNLTGFNKDGIVGVFGRPVYEACRKKLELPFESGES SCKHAYEGFHET
M iLa av pn E Cl yGG Te n RL RFK wS YEEIPCFtkCYi nMF fdes GF eqv qFGGPl AC hrm p C gAY GFHC
130 140 150 160 170 180 190 200 210 220 230 240

VNLEDDPFVIIESMKNVSTEAKTAMKDELHRFDQYEWERVKDYSKNPVREPIPEFTKEF IDRLOLYSQQTROWNI PALTAKLGVPAAGANIQHELKQRRNRNABVWMYQEFTEFVLAHD : 240
VNLEDDPFVIIESMKNVSTEAKTAMKDELHRFDQYEWERVKDYSKNPVREPTPEFTKEF IEXLQLYSQQTROWNT PALTAKLGVPAAGANTQHELKQRRNRNACVHMYQEFTECFVLAHD : 240
VNLEDDPFVLIESMKNVSIEAKTAMKDELHRFDQYEWERVKDYSKNPVREPTPEFTKEF IDRLOLYGQQOSROWNI PALTAKLGVPATGANIQHELKQRRKRNACVHMYQEFTEFVLAHD : 240
VNLEDDPFVIIESMKNVSTEAKTAMKDELHRFDQYEWERIKDYAKNPVREPIPEFTKEF IDRLOLYSQQTROWNI PALTAKLGVPAAGANIQHELKQRRNRNACVNSAATTKAANQDVE : 240

VNLEHDPFVLIESMQNISTEAKTVMKEQLHRFDQYEWEHLKDY SKNPVREPTDEFTKEFTERLQVYKASTHRWDTQALRTKLGVPAAEANTQHELRRRHRGNACVWMYQDFIBFALAH- : 239
VSLEDDPFVLIESMKNVSTEAKTAMKDOLHRY DRYEWEHMKDYAANPVREPIPEFTKCFVEHLQVFNQKTROWNT PLLRAKLGVPAVGADIKHELERRRNRNVEGHMYQDFTEFGLPV- @ 240
TNMESHPFTVIDNMPNISPSAKDAMKDELODVHODEWKSFDAFAYY PVNEPT PEFTREFVDKLHI FEEKTRLWKLEAMKONLGI PAKGARTRTCHRHR-GRDREATY YKQFTEYAMAV- : 242
vnlE dPFv IesM N S eAKtaMKdCLhr dqyEWe kdy nPVrEPIPCFTKCE  Lg tr Wial kLGVPA gA I hCl R rn C y fc

10 20 30 40 50 60 70 80 90 100 110

: MIFRVASQAVLLIAAAYCIQMVSSAATTKVEERDVESDAEILRKCLHEVGSKD-VVGELQKVARYSKWTSEEIPCFTRCLASMKRWEDADESKWNKQQIADDLGADMENYC
MNFREASQVVLLIAVAYCIQMVSSAATTKAAEQDVDSDTEILRKELREVGSKD-LVGELQKVARYSKWTSEEVPCFTRCLASMKHWEDADESKWNKQQIADDLGADMYNYC
MNFHEASKVVLLIAVAYCIQLVSSAVTTKAAEQDVDSDTEILRKCLREVGSKD-LVGELQKVARYSKWTSEEVPCFTRCLASXKHWEDXDESKWNKQQIADDLGADMYNYC
MNFREASQVILLIA--YCIQMVSSAATTKAAERDVDSDTEILRKELREVGSKD-LVGELQKVARYSKWTLEEVPCFTRCLASMKHWEFDANESKWNKQQIADDLGADMENYC

---MSSPRAVLVSLFLICSQALA---======= DLSGDAQTLEKCLRQLSSPESIAGDLRKLERYSSWTREEVPCLMRCLAREKGWFDVEENKWRLKQLTEDLGADVYNYC
1 cq d d 1 kcl s gl k rys wt ee pc rcla k wfd e kw q dlgad nyc
120 130 140 150 160 170 180 190 200 210 220
: RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNILSCATELNVTMKELQKYAAFPTKEVVPCLFQCLAEKMDFYTPTYEWNFDKWVKAFGPTRQDPTAS--~--NVCKVS

—————————————————————————————————————————————— MEELQKYAAFPSKEVVPELFQCLAKKMNFYTPTYEWNFDNWVKAFGPMRONRKAS--~--DVEKVS
RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNIVSCASELNVTMKELQKYAAFPTKEVVPCLFQCLAEKMNFYTPTYEWNLDNWVQAFGPMRODRTAS----NVEKVS
RYELDRYNEDSCEFAYTGLRCLKQAELYTLETYKNIVSCASKLNVTMKELQKYAAFPTKEVVPCLFQCLAEKMNFYTPTYEWNFDNWVQAFGPMRODRTAS----NVCKVS

RYELDRYNEDSCEFAYTGLRECLKQAELYTLETYKNIVSCASELNVTMKELQKYAAFPTKEVVPECLFQCLAEKLNFYTPSYEWNFDNWVKAFGPMRQDRTAS----NVEKVS
RFELRRMGSDGESFAYRGLRCLKQAEMHAGTSLSTLLQESRQLNATNVELLQYSKLKSKEPIPCLFQCFADAMGFYDPDGNWRLENWKQAFGPSGNEDQSSGADYSGERLS
relr d c fay glrclkqgae c In tm ELgkYaafp KEvvPCLFQClA km FYtP yeWn dnWv AFGP rg as vCkvSs
230 240 250 260 270 280

: SEQ-INKRDKCEWMYEEYNCLERLNYNTDGSYPMETTTLSAVITSKKPDAVEAAVKEAS----- 1 275

: AEQ- MQNRDKCEWMYEEYNCLERLNYNTDGSYPLETTTLSAVIASKKTKEVQVQQKTEEADANS 124

: AEQ-MKTRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSSVIARKTAASVEDKTKAS- 274

: XEQ-MKTRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSAVITRNTAAAVEDLAKTS 2 274

: AEQ-TKMRDKCEWMYEEYNCLERLNYNTDGSYPLESTTLSAVITSKTTETVEDKTKAS 1 272

: GTQREVALSKCSWMYHEYKCWERVNGN-- —KLVEDNEEQ— 1 245

eQ rdKCeWMYeEYnClERlNyNtdgsyp e ttls vi Ve

Supplemental figure 1-30 The alignment of OBP83ef

10 20 30 40 50 60 70 80 90 100 110
MNTQ-LILLLACVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKSSKNLAKVSHGLEKCL
MNTQ-LILLLACVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDEKATTAQFTAKSSKNLAKVSHGLEKCL
MKTQ-LILLLAFVA--LVAG---KFQIRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFPAHKRTNCYVKCFVERMGLFTEEKGFDQKATITAQFTAKSSKNLAKISHGLEKCL
MQTQ-LILLMACVA--LVAG---KFHVRTAQDALDAHEACHEEYRVPEDIYQKFLNYEFAPHKRTNCYVKCFVERMGLFTEEKGFDEKAITAQFTAKSSKNLAKISHGLEKCL
MKTQ-LILLLACVA--LVAG---KFQIRTAQDALAAHEACHDEFRIPEDIYEKYLNYEFPPHKRTNCYVKCFVERMGLFTEEKGFDEKATTAQFTAKSSKNLAKVSHGLEKCT
MKIQ-LILLLACVA--LVAG---KFELRTAQDALAAHEACRDEFRIPDDIYEKYLNYEFPPHKRTNCYVKCFVERMGLFTEEKGFDEKAIIAQFTAKNSKNLAKVSHGLEKCL
MQSQSLLLIVAAVATFLVAQTTAKFLLKDHADAEKAFEECREDYYVPDDIYEKYLNYEFPAHRRTSCFVKCFLEKLELFSEKKGFDERAMIAQFTSKSSKDLSTVQHGLEKET
M Q LiLl A VA LVAg KF rtagDAl AhEaC e r P DIY K LNYEFp HkRTnCyVKCFvVErmgLFtEeKGFDekAiIAQFTaKsSKnLak sHGLEKC

120 130 140
DHNEHDSDTCTWANRVESCWISVNRPIVRRTYIEN : 142
DHNEHDSDTECTWANRVFSCWISVNRPIVRRTYIEN : 142
DYNEHDSDTETWANRVFSCWISVNRPIVRRTYIEN : 142
DHNEHDSDTCTWANRVFSCWISVNRPIVRRTYIEN : 142
DHNEHDSDTETWANRVFSCWISVNRPIVRKTYIEN : 142
DHNEHDSDTCTWANRVESCWISVNRPIVRKTYIAN : 142
DHNEAESDVETWANRVFSCWLPINRHVVRKVFA-- : 146
DhNEhdSDtCTWANRVFSCWisvNRpiVR tyi n

Supplemental figure 1-31 The alignment of OBP83g
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BdorOBP84a2
BlatOBP84a2
BoleOBP84a2
BminOBP84a2
BcucOBP84a2
CcapOBP84a2
RzepOBP84a2
Dme10BP84aX2
DmelOBP84aX1
BdorOBP84al
BlatOBP84al
BoleOBP84al
BcucOBP84al
CcapOBP84al
RzepOBP84alX2
RzepOBP84alXl

BdorOBP84a2
BlatOBP84a2
BoleOBP84a2
BminOBP84a2
BcucOBP84a2
CcapOBP84a2
RzepOBP84a2
Dmel0BP84ax2
Dmel10BP84aXl
BdorOBP84al
BlatOBP84al
BoleOBP84al
BcucOBP84al
CcapOBP84al
RzepOBP84alX2
RzepOBP84alXl

BdorOBP9%a
BlatOBP99%a
BcucOBP99%a
BoleOBP99%a
RzepOBP99%a
DmelOBP99%aX1
DmelOBP99ax2

BdorOBP9%a
BlatOBP99%a
BcucOBP99%a
BoleOBP99%a
RzepOBP99%a
DmelOBP99%aX1
DmelOBP99%aXx2

BdorOBP99%b
BlatOBP99%b
BoleOBP99b
BminOBP99b
BcucOBP99b1
BcucOBP99b2
CcapOBP99b
RzepOBP99b
DmelOBP99bX1
DmelOBP99bX2

BdorOBP99%b
BlatOBP99%b
BoleOBP99b
BminOBP99b
BcucOBP99b1
BcucOBP99b2
CcapOBP99b
RzepOBP99b
DmelOBP99bX1
DmelOBP99bX2

10 20 30 40 50 60 70 80 90 100 110 120
NGNVFVMLPLTIILLYEGIMVSAQ-DRAKDNGDIFVQHKE~ ~QREEVAPIMVQANGSVSSEGMDVAH
NRNVFVMIPFTIILLYCDIMVSVE-DRAKDNGDIFVQHRE-~ ~QRECVAPIMVHANGSNSSEDMDVAH
NENVLVTLPFTIMLLYESIMMSVQ-DRAKDNGDIFVQHKE-~ -QREEVAPIIVQSNGSFSSEGTDVMH
NSNVLVVEPFMIMLLYESIMISIQ-DRAKDNGDIFVQHKE QOEEVRPIIVQANDSISSEGTDVVL
NENAFVALPYMIMLLYESVRMSMQ-DRAKNNGDIFVQHKE-- -QREEVAPILVQTNDSISNEGADVLD
MFRKAVEIKLPLLLILVYY-IVASIQ-DHAKDNGDIYVQHKQDSKEFNNLEREANATIPLQISNSTGNELEDVVR
MTSINACGIQLTLTFLLIYSENMVRTQ-SRPKDNGDIYVQHKTQSVMAGITADQTDIPKAAQTYGSNIFNVEEVMR
MFHSLYLIGILSLIWVAAQDIVPDDPEVQMOMHAMFYTARVACADENLIPYVRACAVIAFLILSPNEARALQDHAKDNGDIFIINYDS---FDGDVDDISTTTSAPRE-ADYVDFDEVNR

YSA LVRACAVIAFLILSPNCARALQDHAKDNGDIFIINYDS-~--FDGDVDDISTTTSAPRE-ADYVDFDEVNR
INHRLLSLALSLVLLGFLAGTRAHPETDATDNKLDKQQS-~~ MEPTTPTAGAAN-ETGFDFEEVVR
INHRLLSLALSLLLLGFLAGTWAYPEIDATDNKLDKQQP~ ~METTTPNAGAAN-ETGFDFLEVVR
INHRQLSLALPLLLLRVLAGTKANPQTDATNNKLDKQQS~ ~METTTPSVRAAN-VSGFDFEEVVR
ELLEMVNYRKVELALSLLLLGVLAGTTADAQSDATDNKLDKQQS— -METTTPMAEAAN-ASGFDFQDVVR
ITEKLLKKTMLDHRHLNIILLLLQFGIMSSGAADAQTNLTNNASDQLOA~ ~VENTTPMVEEEH-EMGFDFDAVVR
VNH-QLGMTLSVLLF--LATSLANAQTNSMNNRLDVQPS— ~METKTTMAENPS-AMGFDFEAAVR
MVNH-QLGMTLSVLLF--LATSLANAQTNSMNNRLDVQPS- -METKTTMAENPS-AMGFDFEAAVR

D e v

130 140 150 160 170 180 190 200 210 220 230
ICNNSFSIPSDYIVQFNRNGDLPEIVDKTG-MEFIRCYFEKAGLIKNWQLNKDLIMQTMWPIKADSIAICEPEAKQ-EMNACVRSYATAKCLMKRGFQDTENDTVA - 170
ICNNSFSIPSDYIVQFNRNGDLPETVDKTG-MEFIRCYFEKAGLIKNWQLNKDLIMQTMWPIKADSIAFCEPEEKQ-EMNACVRSYATAKCLMKRGFQDTENDTVA - 170
ICNNSFSIPNDYIVQFNTNGALSDTVDKTG-MCFIRCYFEKASLIKNWQLNRDLIMQTMWPIKADS IEFCELESKQ-EMNACVRSYATAKCLMKRGFEDTCNHTVA - 170
MENSSFSIPSDYIAQFNMNGALSDTLDKTG-MCF IRCYFEKAGLIKNWQLNKDMIMOTMRLIKANS IEFCEPEAKQ-ETNACTRTYATAKCLMKRGFEDTCIQTVA~ - : 170

MENSSFSIPMDYIVQFNTNGALSETADKTG-MCFLRCYFEKMGLIKAWQLNKDLIMOTMRPIKADS IEFCEPTAKQ- EVNACVRTYGIAKCLMKRGFDDTCNQTVAQNSFRAY : 177

LENSSFSIPTDHIMQFNTDGALADTVDKTG-MCFIRCYFEKSGLIQNWKLNKDQIVQKMWPLAADSVDFEESEAKQ-EMNACVRTYATAKELMORRFEGTENPSAV- 177
TENASFSIPMDYIVQFNTTGELSDTTDKTG-MEFIREFLEKSGLIKNWHLNKDLIMOQTMWSIIADSVELEESESES-EVNACVRTYATAKELMKRTLEAAGNQTLT - 178
NENASFITSMTNVLOFNNTGDLPDDKDKVTSMEYFHEFFEKSGLMTDYKLNTDLVRKYVWPATGDSVEACEAEGKD-ETNACMRGYATIVKEVFTRALTDARNKPTV - 221
NENASFITSMTNVLOFNNTGDLPDDKDKVTSMEYFHEFFEKSGLMTDYKLNTDLVRKYVWPATGDSVEACEAEGKD-ETNACMRGYATVKEVFTRALTDARNKPTV - 175
TENASYTIPLEYIQQOFNETAELPNITDKTG-MEFLKEYMEKTGLLRDWQLNPTLIRQTMWPATGDSLPVEQONEGSR-ETEPEKRTYATAKELTLRALVDARNKPLV - 167
TENASYTIPLEYIQQFNETAELPNITDKTG-MCFLKEYMEKSGLLRDWQLNPTLIRQTMWPATGDSLPVEQONEGSR-ETEPEKRTYATAKELMLRALVDARNKPLV - 167
TENASFTVPLEYIQQFNETAELPNITDKTG-MCFLKEYMENTGLLRNWQLNPTLIRQTMWPATGDSIPVEQNEGSR-ETEPEKRTYATAKELMLRALVDARNKPIV- 167
TENASFTIPLEYIQRFNETAELPNTTDKTG-MCFLKEYMEKTGLLRNWQLNSTLIRQTMWPATGDSIPVEQNEGSR-ETEPEKRTYATIAKELMLRALVDARNKPIV- 173
TENASFAIPLELIQRFNETAELPNTTDKTG-MECFLKEYMEGTGLLRNWQLNRSLIRQTMWPATGDSIPVEQEEGSR-ESEPEKRTYATAKELMIRALVDARNKPIV- 178
TENASFPTPIEYIQQFNETAELPNTADKTS-MCFMHEYMEKTGLMRNWQLNRALIMQTMWPATGDSIPVEQNEGENTETEACKRTYATAKELMIRSLVDARNKPVV— 165
TENASFPTPIEYIQQFNETAELPNTADKTS-MEFMHEYMEKTGLMRNWQLNRALIMQTMWPATGDSIPVEQNEGSRKLVLVSVRTPSLNV- - : 149
CN Sf p i gFN L DKt MCf Cy Ek gL w LN 1li gtmwp ds C e e ¢ R yaiakel r d n
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MKTIIALCLLLAVTSAEYVVKNEENLQQYRRECATELKVPAEHIEQFRKWQFPNDAVTQCYLKCVFEKFGLFDAVTGFNVEHIHQQLOGAEVAPPGDADHDDVVHDKIAAC
MKTVIA-CLLLAVTSAEYVVKNEENLQQFRRECATELKVPAEHIEQFRKWQFPNDSXTQCYLKCVFEKFG-FDAETGFNVEHIHQQLQGAEVAPPGDADHDDVIHDKIAAL
MKNFIAFCLILAVTSAEYVVKNEENLQQYRRECATKLKVPEDHIQQFRKWQFPNDSVTQCYLKCVFEKFGLFNAETGENVEY IHQQLQGAQVAPPGDADHDDVVHDKIAAL
MKGVIVFCLFVALTSAEYVVKTEENLLQFRRECVNELKVPEEHIQQFGKWQFPNDSVTQCYLKCVFEKFGFFDALTGFNVEHIHQQLOGAEVAPPGDADHDHVVHDKIAALC
MKFFAAFLLFAAMVSAEYVIKTEENLRQYRQECVAELQVPDEHVQQFRNRQFPNDSITQCYLKCIFNKFQLFDDETGFNVESTHQQLQGAQVAPPGNADHDDALHDKIAAC

MKVFVAICVLIGLASADYVVKNRHDMLAYRDECVKELAVPVDLVEKYQKWEYPNDAKTQCY IKCVFTKWGLFDVQSGENVENIHQQLVG -NHADHNEAFHASLAAC
MKVFVAICVLIGLASADYVVKNRHDMLAYRDECVKELAVPVDLVEKYQKWEYPNDAKTQEY IKEVFTKWGLFDVQSGFNVENIHQQLVG -NHADHNEAFHASLAAC
MK ac SA YVVK R EC eL VP kw PND TQCY KCvF K g Fd GFNVE IHQQL G ADH H AAC
120 130 140

VDTNEQGSNACEWAYRGGVECFIKENLQLVKHSVKPQA : 148

VDTNEQGSNACEWAYRGGVEFIKENLQLVKHSVKPQA : 146

VDSNEQGSNACEWAYRGGVCFIKENLQLVKHSVKQQA : 148

VDNNEQGSNACEWAYRGGVEFIKKNLRLVKHSVKPQA : 148

VDSNEQGSSACEWAYRGGVEGMKANLQFIKTN----— 143

VDKNEQGSNACEWAYRGATCLLKENLAQIQKSLAPKA : 142

VDKNEQGSNACEWAYRGATCLLKENLAQIQKSLAPKA : 142

VD NEQGSnACEWAYRG C K NL s a
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MKFCLALLSLLMVVVFAVAD-HASHSDYVVKTNEDLIRYRDECVSKLSIPSDLVDKYKEWSFPDDEKTHCYLKCVLEKFELFDAAKGFDVHKIHHQLVGA--NADHSDATH
MKFELALLSLLLAVVFAVAD-HAGHSDYVVKTKEDLIRYRDECVSKLSIPSDLVDKYKEGSFPDDEKTHEYLKCVLEKFELFDESKGFDVHKIHHQLEGA--NADHSDATH
MKFELALLSLLIAVVLAVADHHADHSDYVVKTNADLVRYRDECVSQLSIPSDLVDKYKQWSFPDDEKTHCYLKCVMEKFDVFDAEKGFDVHKIHHQLEGS--NADHSDATH
MKFFLALLSLIFAVVLADEHDHAAHSDYVVKTNADLLRYRDECVSKLSIPADLVEKYKQWNFPDDEKTPCYLKCILEKFGLYDEEKGFDVHKIHHQLDGD--KVDHSDATH
MKFFVALLLLIFAVVLASAHDHSGHSDYVVKTNEDLLRYRDECVSQLSIPADLVEKYKQWSFPDDEKTHEYLKCILEKFELFDAAKGFDVHKIHHQLEGD--KVDHSDATH
MKFFVALLSFIFAVVIADGVDHAGHSGYVVKTNVDLLRYREECVSQLNIPLDLVMQYQEWNYPNDEKTHCY LKCVLEKFELY DAEKGFDVYKVHHQLEGD--KADHTNAMH
MKFELALLSLFFAVVVADHG---DHSDYVVKTGEDLARYRDQEVAKLSIPADLVEKYKKWEYPDDEKSREYLKCVLESFGLFDDAKGFDVHKVHHQLGGG--DVDHSNELH
MKYFIAFLS-LIVVVLAYHDHSEHHADYVVKSKEDLAHARDHCVSKLTIADDLVEKYKKWEYPDDEKTHCYLKCIFEELGLYDDEKGFDVHKVHHQVAGD--KVDHFDDLH
MK---VLIVLLLGLAFVLADHHHHHHDYVVKTHEDLTNYRTQCVEKVHASEELVEKYKKWQYPDDAVTHCYLECIFQKFGFYDTEHGFDVHKIHIQLAGPGVEVHESDEVH
MK---VLIVLLLGLAFVLADHHHHHHDYVVKTHEDLTNYRTQEVEKVHASEELVEKYKKWQYPDDAVTHEYLECIFQKFGFYDTEHGFDVHKIHIQLAGPGVEVHESDEVH

MK all 1 vV a h H dYVVKt DL yR CV 1 i dLV kYk w PdDekthCYLkC ekf D kGFDVhK HhQl G dhsd H
120 130 140 150
GAIENCAKKAA--GDDACVRAYNGFTCFLKNNAQLVQAGVEKSSK : 151
GAIENCAKEAA--GDDACVRAYRGFTCFLKNNAQLVQDGVKKSSK : 151
GAIENCAKEAAAAGDDACVRAYRGFTCFLKDNIKLVQAGVEKSSK : 154
GAIENCAKEAAAAGDDACVRAYRGFSCFLKDNIQLVQAGVDKGSK : 154
GAIENCAKEAAAAGDDACVRAYRGFNCFLKDNIQLVQAGVEKSAK : 154
VAIDKCAKEAAVASDDACVRAYRGFTCFLMDYTHLIPAGN--GSK : 152
GKIENCAKEGDAAGEDACTRAYRGALCFFKENLALVKQNV--ASK : 149
KTIESCAKEGAD-SDDSCIRAYRGGICLINNNLTLVKQSFVSD-- : 150
QKIAHCAETHSK-EGDSCSKAYHAGMCFMNSNLQLVQHSVKV--- : 149
QKIAHCAETHSK-EGDSCSKAYHAGMCFMNSNLQLVQHSVKV--- : 149

I Cchk DCrAY g Cf n Lv v
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111
109
111
111
111
105
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109
109
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108
108
108



BdorOBP99c2
BlatOBP99c2
BoleOBP99c2
BminOBP99c2
BcucOBP99c2
BcucOBP99cl
BoleOBP99cl
BdorOBP99cl
BlatOBP99cl
BdorOBP99c3
BlatOBP99c3
BoleOBP99c3
BlatOBP99cdX1
BlatOBP99c4X2
BdorOBP99c4
BdorOBP99c6
BdorOBP99c5
BdorOBP99c7?
BdorOBP99c8
BminOBP99cl
CcapOBP99cl
RzepOBP99cl
DmelOBP99c
CcapOBP99c4
CcapOBP99c2X1
CcapOBP99c3
CcapOBP99c2X2
CcapOBP99c5X1
CcapOBP99c5X2
CcapOBP99ch

BdorOBP99c2
BlatOBP99c2
BoleOBP99c2
BminOBP99c2
BcucOBP99c2
BcucOBP99cl
BoleOBP99cl
BdorOBP99cl
BlatOBP99cl
BdorOBP99c3
BlatOBP99c3
BoleOBP99c3
BlatOBP99c4X1
BlatOBP99c4Xx2
BdorOBP99c4
BdorOBP99c6
BdorOBP99c5
BdorOBP99c7
BdorOBP99c8
BminOBP99cl
CcapOBP99%cl
RzepOBP99cl
DmelOBP99c
CcapOBP99c4
CcapOBP99c2X1
CcapOBP99c3
CcapOBP99c2X2
CcapOBP99c5X1
CcapOBP99c5X2
CcapOBP99c6

BdorOBP99d
BlatOBP99d
BoleOBP99d
BminOBP99d
BcucOBP99d :
RzepOBP99d
CcapOBP99d
DmelOBP99d

BdorOBP99d
BlatOBP99d
BoleOBP99d
BminOBP99d
BcucOBP99d
RzepOBP99d
CcapOBP99d
DmelOBP99d

10 20 30 40 50 60 70 80 90 100 110
: -MKYFMFIVILAVVALVQAD-DWSPKTVDDIKKIREECMKQVPSSDEEFQKRKENDYPDVESVRKYALCNSKGWGLYKEGKGFYPDRVAEQFKDDMP-EDEIKATVNDED
: -MKYFLEIVILAVIXLVQAD-DWSPKTVDDIKNIREECMKQVPSSDEEFQKRKENNYPDVESVRKYVLENSKAWGLYKEGKGFNADRIAAQFKDEMP-EDEIKAIMQDED
: === MSK-EFHTVSIDDIKSIREECVKQVPASDEEFEKRKENEYPDVESVRKYVLETSKAWGLYEDGKGFNADRVAQQFKGDLT-EDEIKTIVHDED
: -MKYF--IVILAITIALVQAD-DWSPKTTDEIKSIRENCVKQVPSSDEEFKNRKKDEYPDIESVRNYVLETSKAWGLYEDGKGFKGEHVAQQFKGDLS-EDEIKSIVHDED
: -MKYF--IVILALIALVQAD-DWSPKTIDEVKSIRENCAKDIPASDEEFHKRKENDYPDVASVRNYVLCTAKEWGIYEEGKGYNADRIAQQLKGDLS-EDEIKAIVHDED
: -MKFF--IVILAVVALAYAEDDWVPKNAAEIKVIRQECFKDFPLSEEYIQKMKSFEYPDEEPVRKYLLECTAKKLGVFCEHQGYHADRVAKQFKMDLD-EAEVLATAEGEV
: -MKFF--LVILAVVALAYADDEWVPKNAAEIKVIRQECFKDFPLSEEYIQKMKNFEYPDEEPVRKYLLETAKKLGVFCEHQGYHADRVAKQFKMDLD-EAEVVAIAEGEV
: -MKFF--IVILAVVALAYADEEWVPKNVAQIKATRQECIKDFPLSEEYIQKMKNFEYPDEEPVRKYLLECTAKKLGVFCEHEGYHADRVAKQFKMDLD-EAEVIATAEGCA
: -MKFF--IVILAVVALAYADEEWVPKNVAQIKVIRQECIKDFPLSXEYIQKMKNFEYPDEEPVRKYLLETAKKLGVFCEHEGYHADRVAKQFKMDLD-EAEVIATAEGCA
: -MKFF--LVILAVVTQTYAEDEWRPKNMAELNAIRQECFKEYPLSEEQLQKIKNFEYTDEEPARKILLECTVKKLGVFCEREGYNADRVAKQFKMDLD-EAEALAIVEGCL
: -MKFF--LLILAVISRTYAEEEWRPKNAAEVNVIRQECLKDFPLSEEELQKVKNFEYSDEEPARKVLLETVKKLGVFCERDGYNVDRVTKQFKMDLD-EAEALSIVEGEM
IVVLAVVALVYAD-EWMPKNFAEINVIRQECFKDFPLSEEYIQKMKNFEYPDEEPVRQYLLETVKKVGIFCEREGY LADRVAKQFKMDLD-EAEATIATIAQGEV
IVILAVVALAYADEEWVPKNVAQIKVIRQECIKDFPLSDEYIQKMKNFEYPDEEPVRKYLLETVKKFGIFREDEGYNVNRVAKQFKMDLD-EAEALAIVEGEV
LAFLAHFALAYAEDEWRPKNVAELNAIRQECIKDFPLSDEYIQKMKNFEYPDEEPVRKYLLETVKKFGIFREDEGYNVNRVAKQFKMDLD-EAEALAIVEGEV
IVILAHVALAYAEDEWMPKNMAELNVIRQECLKDFPLNDEYIEKMKNFEYPDEEPVRKYLLETVKRFGIFREGQGYNIDRVAKQFKMDLD-EAEVLAIVEGEV
IVILAVIALVYAKDEWVPKTEAELKVIVKECLKDFPLNNEQLQKYTTFQQPDEEPIRKYMLETAKRVGFFSEHEGCHVDRVAKQFKLDLD-EAEVAAITEGCA
: -MKFF--IVILAVVALAYAKDEWEPKTEAELKVIANECIKDFPLSNEQVQKYTAYQHPDKESIRNRMLCAIKKXDFFSEHEGYHADRIAKQFQIDFH-EAEVAAIAERCA
: -MKFF--IVILVVIALTYAEDEWIPKNDTELEVIAQECLRDFPLSKEQLQKFSSFEYPDEEPIRKYMLETAKRVGFFTEQEGYHADRVAKQLKMDLD-EAEIVATIAEGCA

-MKFF--IVMLAVVTLAYAEDEWMPKNDAEVSVIRQECIKDFPLSEEQLQKFRIFEYPEEEALRKYLLEVTKAVGIFTEHEGYHADRVAKQFNINLD-EAEVTIIAEGCA

-MKFF--IVILAVVALACAEDEWVPKNVAEIKVIRQECIKEFSLSEEHIQKLKNLEYPDEEPVRKYLLETAEKLGVFCEHEGFHANRIAKQFKMDLD-EAEVLAIAEGEV
: -MKFL--IVVLAVVALAYADDEWTVKQAAEIKEIRQECLKENPLGDEYIQKMKSFEYPDEEPVRKYLLETAKKLGIFCVHEGYHVDRIAKQFKMDLD-EAEVVATIAEGEV
: -MKYF--IAILAVVALAQAEEEWNVKTAADIKVIRQECIKEFPLSQEYIQKMKNFEYPDEEPVRKYLLECTAKKLGIFCEHQGYHADRVAKQFKMDLD-EAEVLAIAESCV
: MLKYL--IVALALCAVAHAD-DWTPKTGEEIRKIRVDCLKENPLSNDQISQLKNLIFPNEPDVRQYLTESAIKLGIFEDQQOGYHADRLAKQFKMDLS-EEEALQIAQSEV
: -MKYF-IVILAAVVLAQAADDDWVPKTPEEFNAIRRECHKEFPFSKELQKQEDELDFSDDETVRKYEVEVFRKWGIIDADDTFHGERLVKQFEAVLDGVEGIEQKVNNEV
: -MKYF-IVILAAVVLAQAADDDWVPKTPEEFNAIRRECHKEFPFSKELQKQEDNLDFSDDETVRKYEVEVFRKWGIIDAEDNFHGERLVKQFDAVLDEVENIEQKVNNCV
: -MKYF-IVILAAVVLAQAADDDYKLKTPEEFNAMARECHREFPFSKELQNQEDNLDFSDDETVRKYEVEFYRKLGILDADNNFNGDRLVKQFEAVLD-VEGIEQKVNNCV

-MKYF-IVILAAVVLAQAADDDYKLKTPEEFNAMRRECHREFPFSKELQNQEDNLDFSDDETVRKYEVEFYRKLGILDADNNENGERLVKQFEAVLD-VEGIEQKVNNCV
: -MKYF-ILILAAVVLAQAQDD-WKIKSANEVNDIRRECHKEHPFNEELQKHEEVLRFPDEDVVRNYEVECVFTKWGVFDPETGFKKDRLVRQFEPVLK-REEIDEIIGRCA

: -MKYF-FLILAAFLFAQAQDD-WKIKSANEVNDIRRECHKEHPFNEELQKHEEVLRFPDEDVVRNYEVEVFTKWGVFDPETGFKKDRLVRQFEPVLK-REEIDEIIGRCA
: -MKYF-ILLLAAVLLAQAEGE-WKVKTVDEFNDMRRDECHKEIPFSEELQKKEEVLRFPDEEVVRKYLLEIAKTWEVFDEENGFNMDRLIVEFELLLN-RDEVLPIAKREV
mk f a a w k ir eC k p s e pd e VR y C g g r qf 1 e i c
120 130 140 150
: EKTKE-ETDDERCYHLLKCVMSTKLGDHIKDLVKRLE : 143
: EKTKE-ETDDERCYHILKCACSTKLGDHIKDLIKRSE 143
: AKTKE-DTDDERAYHIMKCTCSTKLGEDIKEILKRSE 1127
: EKTKE-DSDDERAYHVLMCILSSKLGGDVKELLKRSE : 141
: EKTKE-DADDEKAFHILKCLETSKIGEAVKQFLHKSE- - @ 141
: DKNVEGSSADVWAYRGHKCLMASKIGDRVKAYIKKTVEEAKKQ-- : 149
: DKNVEGSSADVWAYRGHKCLMASKIGDRVKAYIQKSVEEAKKQ-- : 149
: DKNVEGSSADVWAYRGHKCVMASKIGERVKAYIQKSVEEAKKH-- : 149
: DKNVEGSSADVWAYRGHKCVMASKIGERVKAYIQKSVEEAKKH-- : 149
: DKNLEGSSADVWAYRGHECVVASKIGDRVKAYFLKS----KK- 144
: DKNLEGSSADVWAYRGHECVVASKIGERVKAYFLKNGEKPKK- : 148
: DKNVEGSSADVWAYRGHECVLASKIGDRVKAYFKKSGENTKK 147
DKNIEGSSDDVWAYRCRKCVLASKIGDRVKAKSKEESYKQ-— : 146
: DKNIEGSSDDVWAYRCRKCVLASKIGDRVKAKSKEESYKQ- : 146
: DKNTEGSSDDVWVYRCRKCVMASKIGDRVKAKSRE 1 141
: DKNAEGSSVDVWAYRGHKCAMASKIGERLRVYIQNLKKEAKKH : 149
: DKIVKGSSVDVWAYRSRKCVMTSKIGERLKARNQKI 1 142
: DKNVEGSSADVWAYRVHKCVMASKIGEHGKAYFQK 141
: DKNVEGSSADVWAYRIHKCVMASKLGERVKAYIQNLKKEAKKH : 149
: DKNEEGSSPDVWAYRGHKCLIDSKIGESVKAYIKKSADEAKKQ : 149
: DKNEQGSSADVWAYRGHKCLMASKIGDRVKSYIKKNVEEAKKQ s 149
: DNNEQGSSPDVWAYRGHKCLMASKVGEKVKAYTIKKRAEDAQKQ-- : 149

DDNAQKNPTDVWAFRGHQCMMASKIGDKVRAFVKAKAEEAKKKAA : 151

DKNEQGSPIDVYASRIQQEIDKTDIAPKLLKVIGKL----=----- 144
: DKNEQGSPIDVYASRIQRCIDKTDIAPNLLKVIGKL- 1 144
: DKNEQGRPVDEYVSRIQREIDKTDIAPNLLKVIGKL- 143
: DKNEQGRPVDEYVSRIQRCIDKTDIAPNLLKVIGKL- 1 143
: DKNEQGSPVDVWVYRFQQCVSRSEIPPNFLKIIGKL— 1 142
: DKNEQGSPVDVWVYRFQQCVSRSEIPPNFLKIIGKL-- 1 142
: DKNEQGSSPDVWVYRVQQCVGKTKLGPLFLEALGKLSK 1 144

dkn g D yr C kg
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MLIPRFLITIPI-TIMFSVLISFPTPSKAVPIS-EHEEASRRLYKAHGFEVQONSSAPTSIDKEYRSTKQEPAAYVREVASNMGLWTDASGYQAKRVAKFFVKEHNENEVMTVVD
MFTSRYLIISL-AVGFCVAIISLKPAKAVPIS-EHEKASRRLYKAHGFCVONSSTPTSMNKEYRNTEQKTGAYLRCVASNMGLWTDASGYHAKRVAKFFIKEHNENEVMTVVX
MFIPRYLIIRL-AVVLEVVISFFMSATAVPIS-EHEDASRRLYKAHGICVQONISTPKSTD-SHISTEQIVGAYVREIASNMGLWTDATGYQAKRVAKFFTKEHSESEVMTVVD
—————————————————— TEELFNPATAVPIS-EYEEASRRLYKAQGICIQKISSPTTRD-NVASTEQKAGAYVRCIASNMGLWTDATGYNSKRVAKFFIKEHNENEVMTVVD
—--MLKTIIIKL-AVVICVLINLCTKTTAIPIS-EQEEASHRLHKAHGICIQNITSPTSTD-DDTSTRQLAGAYVRCIATNVGLWNDATGYNAKQVAKFFIKERNENEVMTLVD
MFRIRAAVIFVGVIVLNAFISSTASAIPAPLTTAYEEPVRRLHKANKFCAKEISLPLAED---MDNEHIAGAY IRCMATNMGLWNDGGGYNAKRVAKFFIKQRNENEVMTVVE
MFTTRYLLIFSLLVICAISSSFTAVANPTSIS-DYEQPSRRLYKAHELCLPIVTDVSSAE--SEQGMORAATYIRCMVSNMGLWTDSVGYKAKRVAKFFMKQHSEHEVMALVE

MNHLRLEITEWSCLLIAMAVSTEAASVWKLPT------ AQMVYEDLEKERQ-----=-=-==---- ESQEEDAATLRELVKKLGLWTDESGYNARRIAKIFAGHNQMEELMLVVE
m r i pis e srrlyka C g P q ay RC a nmGLWtD GY akrvAKfF k e EvMtvV
120 130 140 150
YCNQKHQQA-DLDLWAYEAYRCATAGRMGIWLRE---—-—--— 144
YENQKHQQA-DLDLWAYEAYRCATAGXMGVWLKEYVVSAKL 151
YCNQKHQQOM-NLDLWAYEAYRCATAGRMGIWLREYMLSAKL 150
YCNQKHQQA-DLDLWAFEAYRCATAGRMGIWLREYVLSAKL 133
YCNQKHRQT-DLNLWAYEAYRCATAGRMGAWLNAYVRSAKL 148
YENQQYQQT-DVDLWAFQAYRCATAGRMGTWLGEYMLSAKL 150

YENQKNQQE-NLDLWAFEAYRCATAGRMGTWLGEYVLSAKL-- : 150
HENRMEQDTSHLDDWAFLAYRCATSGQFGHWVKDFMSQKEVER : 137
yCNgk qq  1d1WA eAYRCATaGrmG Wl ey sakl
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RzepOBPlushX1
RzepOBPlushX3
RzepOBPlushx2
BcucOBPlushX1
BcucOBPlushXx2
BoleOBPlush
BlatOBPlushX1
BlatOBPlushX2
BdorOBPlush
BminOBPlush
CcapOBPlush
DmelOBPlushX1l
DmelOBPlushX2

RzepOBPlushx1
RzepOBPlushX3
RzepOBPlushX2
BcucOBPlushX1
BcucOBPlushX2
BoleOBPlush
BlatOBPlushX1
BlatOBPlushXx2
BdorOBPlush
BminOBPlush
CcapOBPlush
DmelOBPlushX1l
DmelOBPlushX2

10 20 30 40 50 60

70 80 90 100 110

fffffff MLFGLNIIRNFLPLLACIIGVSAVTMQQFETSLDMMRNGEAPKFKIPVELLDRLRDGDF-VENNSELKEYTREVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDT

---MLFGLNIIRNFLPLLACTIIGVSAVTMQQFETSLDMMRNGEAPKFKIPVELLDRLRDGDF-VENNSELKEYTREVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQODT

MOQFETSLDMMRNGEAPKFKIPVELLDRLRDGDF-VENNSELKEYTREVAQLAGTLTKKGDFSVQKALAQIPIILPPEMQDT
—---MLVKINAFKYFLTLLACTG-VNAITMOQFESSLDMMRNGEAPKFKVATEILDNLRAGEF-IENNGELKEYTREVAQLAGTVTKKGEFSVQKALAQIPIILPPEMQEA
-MLVKINAFKYFLTLLACTG-VNAITMOQFESSLDMMRNGEAPKFKVATEILDNLRAGEF-IENNGELKEYTREVAQLAGTVTKKGEFSVQKALAQIPIILPPEMQEA
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Supplemental figure 1-37  The alignment of OBPlush
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