ScalObp7l = = m=mmmes—e=e MNK== = CAFIILLLWAFS-LCQVYAEILDLGKRPSWYPDDSPEI~--~-40

Hirr 10749 ====m==m=m= MKK~-~=~~ FAYIILLCWSCYMIREVYAEILDLGKRPSHYPDDGPEI -~ 41
ScalObp70 VLLTASNAAQRPDWFPENRAEI -~ 39
Hirr 23522 ==========-MKI-====FFYVFA-========= MLIAVSMAFKRPDWYPKNGIEI--- 31
ScalObp68 =—==========MKR=====LTIIFA======m=n= FIVSASAVFERPDWYPENGVEI--- 31
ScalObp69 --IILSASAAFERPDWYPENGSQI--~ 34
Hirr 18958

ScalObp67 --MLFGLGILAERPEWYPKNAAEI --~ 36
Hirr 22727 --VLSSSMIFAERPSWYPENSAEL--~ 31
ScalObp64d --LLALTMALAERPSWYPENAAEL--~ 31
Hirr 15556 --LLSITAILAERPSWYPENAAEL--~ 31
Hirr 18389 LOINLQTLNSKMTK---=-=FIVVLL======m=m= VLSMTMIFAERPEWYPENAAEL-~~ 42
Hirr 5709  ===mmmmm e e e HRPEWYPENSLDI---13
ScalObp65 --IPVLSLVIAQRPDWLPENSPEI--~ 30
ScalObp66 IPVLSLVIAQRPDWYPENSLDI-~-- 30

ScalObp74  meesmceccscecsccMeccscPYILVs==ssseoes ILTARTILAQRPDWYPENPAKI---29

ScalObp72 --ILFLSKTFAERPDWYPENAAET --- 31
ScalObp73 --MISITLILGERPEWYPRNASLF---31
ScalObpl0 --FALFAVASAEYKLRNQEDLMKA 30
Dmel0Obp99c -ALCAVAHADDWTPKTGEEIRNI 31
ScalObp62 -ATFACVSADDWTPKKSREIREI 30
ScalObp6l ~VIVACVSAEEWKPKTADEIKTL 30
ScalObp63 —----=--MFEAIK--===YLIILL-=-m===m===mm AVVVCISADDWKPKVINELKSI 34
C2 C3
ScalObp71 EAECMEDFTISEESLKQIR-NLOIANTPAVRAYLLCFLKETNVYRPDKGPEIKRIAWSLK 99
Hirr 10749 EAECVEDHSISKETLDDIK-MLHIDNTPTVRAYLLCYLKETNVYRPEKGPELRRIAWSLK 100
ScalObp70 EANCLMENSIDDETLTNIR-QLKLDDTPQIRSLIMCSLINTNAYRPDREPEADRLVVAFQ 98
Hirr 23522 ENACKAKICPNEDILNKLR-KLQOTEDNDKTROLIMCCLKNTNVYRPGNGPEADRIGVAFE 90
ScalObp68 EALCSAKLADDDIILNKLR-KLEIEDNEKTRELILCCLKNTNVYREDHGPEADRIAVAFE 90
ScalObp69 EADCMSKIAVGDDILNKLR-KLQIDDNEKTRDLILCCLRNTNVYRPGOVPEADRIAVAFQ 93
Hirr 18958 --DCMAKISVSDSILONLR-RLKIDDNEETRDLILCCLRNTNVYRPGYGPEADRIAVAFQ 57
ScalObp67 DAECMKKHVLSAEIMEKLKNDFTLEDTPTMRS LVECSALGKQVFRPNVGFEAVRVVEGLQ 96
Hirr 22727 DAECMKKHPVSAEIIEKVR-SFHLEDTPNMRALVYCGATSKNVYIPGEGENSEREVEGMK 90
ScalObp64d EVKCMKEHAVSPETVANMR-AFNLDEAPATIVAVLECSGKAKKIYTPELGEVPERFAYAMK 90
Hirr 15556 EVNCMKEHSVSPETVSKMR-GFHLEEAPATVSVLECSGKAKNIYTADLGEVPERFAYGMK 90
Hirr 18389 EVNCMKDHNVTPEIVAKIR-SFHLDDTPEIRDVVYCSAKAKNI YRPGVGFEPEREVLGVR 101
Hirr 5709 EAECLRKNGLDYETMNDIL-SLRVEDTPALRSFLYCSAVGKNVYRPDIGFEMDRFELGLK 72
ScalObp65 EAECLAKNCLSPEIMNDIL-NLHVEDTPAMRAFLFCAAVRKNVYRPEIGFEIDREDMGLK 89
ScalObp66 EAECMAINCLSPEIMYDIL-NLHVEDTPAMRAFLFCAAVGKNVYRPEIGFEIDREDMGLK 89
ScalObp74 EEQCMREHSITPEIWSTIR-SFHLDDTPNVGSFFLCLNTKKGVFRPEKGFEPERLAIGIR 88
ScalObp72 EADCKKENGITPEIWSQML-SLDLEDTPPVRSVLLCLVKRKTVYRPENGFEAERLQVGLQ 90
ScalObp73 EKACLVENDLRPDQWARMR - TMHLEDTPAERAFLLCLVKTKNVFRPEKGFEAERLRLGLQ 90
ScalObpl0 RKECMEAKKVTPELIEKYK-KFDFPDDETTRCY IECVFEKFELFDAKEGFKNDNLVAQLG 89
DmelObp99c RVECLKENPLSNDQI SQLK-NLIFPNEPDVRQYLTCSATKLGIFCDQOGY BADRLAKQFK 90
ScalObp62 ROACMETISLTESQKKKIE-NFDFPNDEAVRKY IVCTLEKMEICCTSHGFEVNRLIKQTN 89
ScalObp6l RAACLQEHPLSEEQMNRMK-VFDFPDEEAVRKY LMCTSEKMDVYCPHEGYHADRIAKQFK 89
ScalObp63 RDECLNEVPVTEDQRKRMN-ALDFPNEEAVRNFILCAVOKLGIYSTEHGY YADRLTKQFN 93
% C4 : . :C5 . C6 55
ScalObp71 ONYHLNKCDADMIRDCIEEQGDQ-DLKDYAFFNI IKCVFHKNRIYGTNKLSPIY
Hirr 10749 EYLKLNKCDADMIRDCIEEHGAQ-DLKDYAYFHIIKCAYEKAPDRCLAKVKDN*—
ScalObp70 ONLKRD-CDIDMVESCIDQYKHL-QPDDYKYFTIIKCIFNEAPTKCTLIK—===mm===m
Hirr 23522 QSLRLE-CEADLIAGCIQTFKDT-TNEYEQFFNVIKCIYDVAPEKCKPE* == ========
ScalObp68 QSLKLH-CEPELIQECSQKFKEE-KPESYEFFRITKCIYDEAPQKCKP--—
ScalObp69 QSLKLN-CEEDLINGCIPKYKDE-KPENYQFFRIIKCIYDEAPARCKP—==—-m=m=m=—
Hirr 18958 OSLKLN-CDIDLIQGCIPKFIHE-MPEKYQFFRTIKCIYDEAPQRCLP* === === ===
ScalObp67 ENAKLN-CSLEAVQHCADQFRNA-NSNEAMFFSTMKCLEDDI SENCSKMKETE -
Hirr 22727 ESSKMN-CNMDSVRNCADKHKNA-ESDEATFFNVLKCVEDDINGICNKVV*~
ScalObp6d TNVKMD-CNVDY IRNCAEQHKDV-QPVDTMY FKVVKCVEDNREGHCTKV -~ -
Hirr 15556 ONVKLD-CDVDF IRNCAETHKEV-QPAETMY FRVVKCVEDNREGHCKKVE * === === ==
Hirr 18389 ESVKMD-CNINY IRSCGEKHKYV-QPE--======= === mmmmmmmmmmm e mm e e
Hirr 5709 YKIKLD-CNKEFLNSCGELYKEE-ISPESLYFHIVKCVEDNSEDNCIRTH*~—
ScalObp65 YKIKID-CSKEFLNYCVELYQSE-ENPESLYFYIVKYVSNTTTEVP-—===m==mm==mm
ScalObp66 YKIKID-CSKEFLNYCVEVYQWE-ENPESFYFYIVKCVEDNAEDYCIRIP=—===m====
ScalObp74 MTTKVD-CDVNMIRNCGDRYKEL-KPHDHMILNI IKCIFENKEGNCRKIQ-——
ScalObp72 QVAKRK-CDLNHIKDCGEKFCDL-EPEDFKIFSIFKCTLDDRHEKCEKVE-——
ScalObp73 QSTKAD-CDIEHIEHCKQMYGHL-KPDDVMVFQIAKCVCDVKDEKCRKLIKNEL -
ScalObpl0 QGKDNKDAVKTDVEKCADKNEQK-SDSCSWAFRGFKCFIKSNLPLVMDSLKKN - == ===~
DmelObp99c MDLSEE-EALQIAQSCVDDNAQK-SPTDVWAFRGHOCMMASK I GDKVRAFVKAKAEEAKK 148
ScalObp62 KDLGSE-QGKDVVEECLRNNPKGDNEIEIYAHDVYTCLIDEVTKIIES === =m== ===~ 136
ScalObp6l MDMVED-DVKKLAEDCT SSNPKGDKANDVHVYEVHKCLMASEVGQKVKSY TKSRQEQLAK 148
ScalObp63 SELHGD-DGKEPVDNCLNNNPQGYKENDVYVYEMELCLIEARKEHAKRHK - ———— EQ---144
5

Figure S1A. Amino acid sequence alignment of horn fly candidate Minus-C OBPs with a Minus-C OBP
from Drosophila (DmelObp99c¢) and Stomoxys calcitrans (Scal). ScalOBP10, a classical OBP, is included in
the alignment for reference to location of conserved cysteine residues. Conserved cysteine residues
shared between sequences are shaded in blue. The C2 and Cs cysteines that are missing from the Minus-C
OBPs are shaded in orange and within these the cysteine in ScalOBP10 is in bold text. The cysteine
shaded in pink reflects the alternate cysteine residue located seven residues upstream of Ca.



C1

ScalObpl0 -MKFAAVVLFA----LFAVAS----AEYKLRNQEDLMKARKE CMEAKKVT PELTEKYKKF 51
DmelObp99a -MK-VFVAICV----LIGLAS----ADYVVKNRHDMLVFRDECVKELAVPVDLVEKYQKW 50
DmelObp99d —------ MIHLRLAIIC---WSCLLIVMATTTEAASVW-—————~— KLPTAEMVYEDLEKC 43
Dme10bp8a MMRRSQIWLLRLLLLLVEMTPPAIPVPMRS SQSLALLRARDQCGRELTAAQRL--QLDRM 58
MdomObp58 -MKSRTFVAL----LLCNIL---ILVTGQNTISDNFYDKSEKCFDQLHVPQRYKATFQAF 52
Hirr 326 -MKSFAFCG-—--~ LFLNIW---LSVHGONTISDRFFDVSEKCFEQLHVPQRYKSEFQQF 51
ScalObp58 -MKLVAFIL----- LFLS-L---PAVFGONT ISDQFFSKSEICFELLHVPNRYRSEFGNF 50
C2 C3 C4
ScalObpl0 DFPDDETTRCY IECVFEKFELFDAKEGFKNDNLVAQL-GQGKDNKDAVKTDVEKCADKNE 110
Dme10bp99a EYPNDAKTQCY IKCVFTKWGLFDVQSGFNVENTHQQOLVGNHADENEAFHASLAACVDKNE 110
Dme10bp99d RQESQEEDAATLRCLVKKLGLWTDESGYNARRIAKI FAGH--NQMEELMLVVEHCNRKEQ 101
Dme 10bp8a QFEDAAHVRHYLHCFWSRLQLWLDETGFQAQRIVQSFGGERRLNVEQALPATNGCNAKTS 118
MdomObp58 RYPDEEIVHEKYVHCLAMKLEIWTNRSGFNIEKIYNQYRN--RVNDEIMLPTISNCNRSAQ 110
Hirr 326 RYADTEMVEKYIHCVSTELHIWNNRSGFDIEKIYNEYHA--RANDEVMLPIISNCNRTTQ 109
ScalObp58 SYADEEVVEKYIHCVTTELDIWNDRSGFNIEKIYHQYRN--RANDEVMLPIISNCNRSSQ 108
. * .. * . - - - - *
ScalObpl0 Q----KSDSCSWAFRGFKCFIKSNLPLVMDSLKKN-———=-======-— 141
Dme10bp99a Q----GSNACEWAYRGATCLLKENLAQIQKSLAPKA-———————=——— 142
Dme10bp99d D----TSHLDDWAFLAYRCATSGQF GHWVKDFMSQKDVDQ————-—-— 137
Dme 10bp8a SRGSGTQTVVDWCFRAFVCVLATPVGEWYKRHMS DV INGNA-—————~- 159
MdomObp58 N----- SNKELWCYRAFLCILNTDVGKWFKEDVQRSRQANNVPNGHH- 152
Hirr 326 N----- SNKELWCYRAFVCILNTDVGKWFKEDVQRSRQAG-IPNGYH* 150
ScalObp58 N----- NNKELWCYRAFVCILNTDVGQWFKEDVQRKRQAN-ISNGHH- 149

Figure S1B. Amino acid sequence alignment of horn fly candidate Minus-C OBP, Hirr_326, with Minus-C
OBPs from Drosophila (DmelObp99a, 99d) and Stomoxys calcitrans (Scal). ScalOBP10, a classical OBP, is
included in the alignment for reference to location of conserved cysteine residues. Conserved cysteine
residues shared between sequences are shaded in blue. The Cz and Cs cysteines that are missing from
Hirr_326 are shaded in orange and within these the cysteine in ScalOBP10 is in bold text. The cysteine
shaded in pink reflects the alternate cysteine residue located three residues downstream of Cs.



