Supplementary File 2: Phylogenetic reconstruction of odorant binding proteins

We used the alignment of the OBP gene family published by [59] (their Supplementary File 5),
which is based on the OBP gene sequences found in the fly Drosophila melanogaster, a number of
moth species, and the butterfly species Danaus plexippus and Heliconius melpomene. We
completed [59] OBP amino acid fasta file with:

i) our 47 Bany OBP contigs, and with the OBP sequences we found in the butterflies
ii) Papilio polytes and
iii) Melitaea cinxia.

To do so, we mined the genome of P. polytes (website http://papilio.bio.titech.ac.jp/, accessed on
May 23 2015) and M. cinxia (website: http://metazoa.ensembl.org/Melitaea_cinxia/Info/Index,
accessed on May 23 2015) using the keywords “odorant binding protein” and found 9 annotated
Ppol OBP and Mcin_OBP genes.

We aligned the additional butterfly OBP sequences wusing Mafft V7 (website:
http://mafft.cbre.jp/alignment/server/) using G-INS-i reconstruction method (which gave the same
OBP tree as in Vogt et al 2015 when only their OBP sequences were used), leave gappy regions,
gap opening penalty of 3.0 and offset value of 1.0.

We failed to improve the alignments, on which the quality of the phylogenetic reconstructions
depend, using the tools Prank (website: http://www.ebi.ac.uk/goldman-srv/cgi-bin/), Gblocks
(website: http://molevol.cmima.csic.es/) or Guidance (website: http://guidance.tau.ac.il/). Hence,
the alignments were manually curated to remove highly divergent regions and we excluded the
OBP sequences (DpleOBP22, Bany-CN33, Bany-cn15 and MsexOBP26) because they produced
huge gaps in the alignments. Given that large portions of the OBP amino acid matrix still showed
gaps in alignments between OBP sequences from different species, we next used Phyutility to
cutoff amino acid sites without enough information [94]. After removing sites where either 30%
or 50% or more of the sequences provided no information, 165 and 147 amino acid characters,
respectively, remained in our dataset. Having 147 or 165 amino acid positions to sort the
relationships between 383 OBP sequences is not statistically sound. We, therefore, removed all
OBP sequences from Drosophila melanogaster and several moth species present in [59]’s original
OBP dataset. The final dataset used for our phylogenetic reconstructions contained 281 OBP
sequences listed in the table below:

Species Number of OBP | Origin of OBP amino acid sequences
ORF
Manduca sexta 49 [59] Suppl file 5

Bombyx mori 44 [59] Suppl file 5




Other moths 27 [59] Suppl file 5

Bicyclus anynana | 47 This ms

Heliconius 51 [59] Suppl file 5

melpomene

Danaus plexippus | 32 [59] Suppl file 5

Melitea cinxia 32 http://metazoa.ensembl.org/Melitaca_cinxia/Search/
Papilio polytes 9 http://papilio.bio.titech.ac.jp/)

We ran Phyutility again on this final aligned amino acid dataset of 281 OBP sequences, for a cutoff
of 10%, leaving 229 amino acid sites in the dataset. The fasta file is available below.

Phylogenetic reconstructions were carried using maximum likelihood using the “LG+I+G”
substitution model and 100 BT. Rate heterogeneity was set at four categories, and the gamma
distribution parameter and the proportion of invariable sites were estimated from the data set. Tree
reconstruction was performed using PhyML 3.0 [56], with both SPR (Subtree Pruning and
Regrafting) and NNI (Nearest Neighbour Interchange) methods for tree topology improvement.
Images were created using Evolview (website: http://www.evolgenius.info/evolview/).

94.  Smith, S.A.; Dunn, C.W. Phyutility: A Phyloinformatics Tool for Trees, Alignments and
Molecular Data. Bioinformatics 2008, 24, 715-716, doi:10.1093/bioinformatics/btm619.

Fasta OBP aligned amino acid sequences used for phylogenetic reconstructions:
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>Bany-OBP_CN42 GZXD38A01BULAD_53Frame?2

IT AGERIGHVHSYS

---IE------ EK-EVMCYIACIMKM--ANAV

-KN N-K LNYEAAMKQADILFPE------ EIKQP--AKD-AITAC-




----- RKV------ADS----YKDI------------------CEASFFVT-KCTY NHNP

FYFPLLNLW-----

>Bany-OBP_CN43_ GZXD38A01B8YS5N_35Framel

............. LFTVRGSRRRLPIGRSLF

GYY--LLVGCIG--------- LF
LLVSRP-V A---GTAE------- VMSH-VTAHFGK
912 £00):42)  — GLSP-E-------IL----E-EF-QHFWSED--F

--EVV---uoo HR-ELGCALICMSNK--FSLM

-ED---D--A-R--------- MHHVNMHDYIKSFPKG----E-LLSAK--MVE-LIHNC-

----- EQE------YDD----IK-D-------------D---CSRVVKVA-ACFKVSAK



E--R

RKSNRSGTRKAMIE

AVLEKLQLSRELNPGPYFTLVF

>Bany-OBP_CN44_GZKG99Z02C6VHV_35Framel

LFTVRGK
------------ KLKVIISTSVLLYYSCRSS

ALL--VFL-nmmmmmeeev F-L
VSFGHGAK EKPE-------- LSEE-IKEIIQH
VHNECVDK T---nnnmmmmmmmmeee GVTE-E-------DI----ANCE-NGIF------

~--KE------DT-KLKCYMFCLLEE--GSLV
5p) p N p Wil N AN— VDYDMMISLIPE---------- KYTDR--VGK-MINAC-

----- KHL------DTP----DKDS-----------------CQRAFDVH-KCSYAADP




YFLFYSTNASLWEK

SSSYKICFRNNNYDVVK KEKR

>Bany-ABPX_CN45 GE680205 53Frame?2

-------- RPLRPGHVTFNWFNFYSNKMASK

IRV P15 V)|V A—
~LSCLVL GAFG MDAE-MAELAKM
LRESCVDET-----nmmmmeemmev GVDV-G--eeo--LI----DKVN-AGADL----

-SG G-D VDVEAVIAVLPE---------- ELKKH---AN-TMRSC-

GTQ KGT DD CDTAFKTQ-ECWQKGNK




FFLILQYILCVCIY

KTLYFKKKK----

>Bany-OBP_CN46 GZKG99Z02D3ZH1 53Framel

GHYGRGK
QRNIDAAMT SAAL LV
.............. FLFLVSFGHGAK--EKPV
-DD---D--G-N--------- VDYDMMISLIPE---------- KYTDR--VGK-MINAC-
_____ KHL------DTP----DKDS------------------CQRAFDVH-KCSYAADP

FLLFYSTNASLWEE




VVKICFELNIRIGLKEK

>Bany-OBP_CN47_GZKG99Z02DM7MM_35Frame2

AACV

SVP

RSFGHGAK. KKTG-------- TARK-IKEIIQQ

55 J0 ) MG \ S— VDYDMMISLIPE---------- KYTDR--VGK-MINAC-
----- KHL------DTP----DKDS--------=------CQRAFDVH-KCSYAADP
N---F

YFLFLVLYCLTMGE

VVKICFELNIRIGLKKKKEKRK —-




>Ppol-OBP_Gene0006371 D2SNQ6 HELVIOdorantbindingprotein

LY/ (ST | gy JE— VL
VKFLVTVT [---CEAM-------- TMKQ-IKSTGKM
MRKSCQPKN---mmmmmmeeme NVED-E-------KI----DPLN-DGVF------
—-IE-----EK-DM
KN------G-K LNYEAAIKQADMLLPD------EIKEP--TKA-AITAC-
----- RKV------ADS----YKDV------------—-----CEASFY VT-KCIYKENP
D---1

FFFP




>Ppol-OBP_Gene0006368 C0SQ83 BOMMOOdorantbindingprotein

MYKL----

YLY--VNL--nmmmeemev CLI
ALMPFKSH ~ee-A---MTAEB-m- QKAA-THEHFEE
LGTECMKDY ------rmmmmeemev PITE-E-------DV----NNLR-AKKI------

---GT------ GE-NVPCFLSCLLKK--VGIM

-DD---K--G-M---mm-- LQKETALEYAKKVFND-----AEELKL--IEG-YLHSC-
----- SHI------NGE----TVTD--------------GEKGCDRALLSF-QCMLENAS
Q---F




>Ppol-OBP_Gene0006898 C0SQ81 BOMMOOdorantbindingprotein

MLYF
VVV--LSL------memm- MS
MVALGEGS K---PSIQ-------- LPAI-VVNVAKE
AASTCLTET----------mmm--- GASQ-E------- VS--—-DNFF-KLKF------

p) S p Wi M— HLNEALLTLFEGS--------- EHKDG--VAK-VMETC-

NKN QES NK IDTMHKTV-ECFYKNTP

V---H

LAV




>Ppol-OBP_Gene0010513 D4AHN1 9MUSCOdorantbindingprotein1

MYA-HDKASDV

VADQCLSEM YPKG KRVE----F------

----------- QESDEACITYCVLKK--FGIM




>Ppol-OBP_Gene0006369 C0SQ80 BOMMOOdorantbindingprotein

MSPL
HSV~-FLL--LGrrnmremev L
AVSLRHVR - A--LSQE-----EIAA-IKTGLRP
LIAECGKEF---------------- GVEE-A--<--DI-~-KK AK-ESGK ------

----------- IESLDPCLFACIGKK--MGMI

-ND---K--G-E--renenm FDVEKSSETVKKFVTD-----KDEQKK--ILE-IIEKC-
----- ASV-----NDE----AVSD-----——---DKGCDRAILLH-KCMAPYKD
Q-—F

DFS----K--me--




>Ppol-OBP_Gene0005282 OBP2 BOMMOGeneralodorant-bindingprotein2

MGLL
HWL--SCV--LV--rmmem- VL

ALGASP-A A---ATAB---m-- AMSH-VTAHFGQ

MLEDCREES--------nneeme- GLTV-D-------MM----A-AF-AHYWSDE--F

PTSSV------ QR-EFGCALICMAHK--FSLL-

-KD---D--V-Rennmmmmev MHRVNMDDYIRSFPDG----E-LLSDK--MID-MIHEC-
----- ERQ------HDA----ME-D--------------D---CDRIMNIS-LCFRRAAL
R---D

GIA----PSLAMVE

AVLDQYT




>Ppol-OBP_Gene0002871 B8ZWK2 BOMMOOdorant-bindingprotein2 Precursor

————————— MRILRKKSVPSNRIKMNQNTNF

VTV--MMF--LTFISVFYLVVTF

KPLTKEEH I---EKIN-------- KMDS-EVEPFRR

NISECARQV--mmmmmmmmmeeme KAGK-G-------DV----ENFL-KRIP------

---QA------ TM-EGKCFVACILKR--NSII

KK------N-K IDHNSLLEANKAVYGE----DREVMTR--LKA-ATVEC-
----- NRA------VEG----IFEI--------e---————-CEY ASVFN-DCMHIKME
H--I

LDK----LTMERRM

EALGQMSNSPDEWTDEEDEMLKLVKDEL




>Ppol-OBP_Gene0005278 OBP1_BOMMOGeneralodorant-bindingprotein1

MRC----

AA--ALA--AL-------- AM
LATAPA-G L---ATSD-------- IMKD-VTLGFGE
FNT0)(6):15) o\ —— QLTE-D-------KM----E-EF-FHFWRED--F

--RFD------ ER-ALGCAIQCMSRH--FDLL

-TD---A--H-R--------- MHRENTDRFIKSFPNG----E-ALSQQ--MVD-MIHAC-

----- EAQ------HDA----EP-D---eeeeeeeeee-H---CWRILRVA-ECFKASCQ

GIA----PTMEQIM

AELIMEAAD----




>Ppol-OBP_Gene0010531 B8ZWK3 BOMMOOdorant-bindingprotein3 Precursor

---MVA

-KN------N-K YSKTGFMMAVSPLVLA----KKSKLEH--MKT-VSENC-

----- DKE------VNH----HDIV-------------P---CQLGNEII-TCVYK Y AP

HLK----S------

>MCcin-OBP_genel MCINX010046-RA_ABP5



MKTLLKITLIA

VTF--SMT--KCEKKIEN---KM

NPVVLTTA A---SMED-------- GDGK-TFVDVMG

VMIDCNDTF---nmmemmmeemmev RVEM-P--—----YL----D-SF-NKSGSFP---

---DE------ TDRTPKCFMRCVLEK--VEVV

-SE---D--G-Q--------- FDVNRTAEVFPQIRDV------- PQEE--IIE-MATPC-

AER------SES

@]

K---CERSYQYM-KCLLEKVI

D--K

YDT----T-emmv

>Mcin-OBP_gene2 MCINX009685 OBP




MLKF

TVY--SCL------------- GA
PKIVSS DVAS-QCNSSLP
EVYSCLGAP-----------oooo- KIVS-P---eee-DV----ASQC-N-ermmmev

——————————— SSLPECERMTCIFRK--SGWM

-DG--—-E-K VDKAKLSAHFDQLAKN----NPEWAAG--VEN-AKITC-
----- LTT------DLP----AQGI-------------H---LNCPAYDSTVCTFASFI

NTQPS--QWKSNPK

CSRARQFAASCPICPNDCFAPLVPVGSCNACLSLPRSP

>Mcin-OBP_gene3 MCINX014308-RA_OBP




MFRL

FTS--VTL-----mmmmmee- FI
LCVNGDIL AQER-SRGATLK
PISACCDIP----------------- ELGEPK------- HL----AECS-NP---en--

----------- KLQGPCGDVQCVFEK--SGFL
-ID---K--N-T--------- LNKETYKAHLRKWLEG----HKGWEDA--IDK-AIKDC-

----- VDK------DLR----QYLD-------nnmmmmm=---YPCRAYDVFTCTGIAML

KCP NESWN

>Mcin-OBP_gene4 MCINX016480-RA_GOBP2




MAVW---

YL-ILT--AV-mmmeemev VL
SAIPKP-V K---STAE---—-- VMSH-VTAHFGK
SLDECREES--------nmmmem GLSP-E--—-—--VL----D-QF-QHFWSED--F

--EVV---ooo HR-ELGCALICMSNK--FSLM

-QD---D--A-R--------- MHHVNMHDY VKSFPQ

>Mcin-OBP_gene5 MCINX014306-RA_OBPLOC100307012precursor




IVIAEPTP PQCR-GPPPGMT

HPEKCCNFP---nmmmmmmeev SLFKDE-------DF----EECG-IERFSDD---

EDHSK------ RGPLDCSQEKCLLNK--YKMM -

KD---D--E-E--ermee- IDKDATIEFLDKWAGD----NQDYKDS--VEK-AKEKC-
----- LKT------EIL---DAK LPCRPTTLFRCIKYAIF
-V

ECTQHM-QWEDTDN

CKKLKDLIEECKPYITQP

>Mcin-OBP_gene6 MCINX017046-RA_GOBP19a




M TRQQ-LKNSGKL
MEKKSCMPKN---emmmeemmeeee DVTE-E-—---QV----GKIE-QGHF----—-

---LE------ ER-NVMCYIACIYTM--TQVV

KN------N-K LSYEAVIKQVDLMFPP------DMKDA--VKA-TADKC-
----- KDI------GKK----YKDI------e=------CEASYWTA-KCMYEQDP
K---N

FLFP

>Mcin-OBP_gene7 MCINX015625-RA_OBP3




KTLKA

---PF------ PH-KSACVITCLLEK--VGIA

KN------G-K YSKTGFMVTVSPLVLH----NMKKLEH--MKN-VSENC-
----- EKE------IKP----NEDP--------—-------CQLGNEIT-ICVFK Y AP
E-—--L

HFK----S-----

>Mcin-OBP_gene8 MCINX017047-RA_GOBPLush

MM TRAQ-LKKTMTI




MEKNQCMPKH------nmmemmee- GVTN-D-------KV----GKIE-QGVF-----

---IE------ DH-DVMCYILCVYKT--IQVV

KN------N-R LDKDLISKQVNALYPP------EIKEP--VSK-SIEKC-
----- [IV------QDK----YEDP------eeeeeeee--—-CEGVFYST-KCLYEDNP
A---N

FIFP

>Mcin-OBP_gene9 MCINX016478-RA_GOBP1

LLHVNW-A S---PSQE-------- IMKN-LTAGFGK

ALETCKQEL-----nmmmemmmeee NLGD-H-------II----Q-DF-YNYWREE--Y



KWA----PSMETII

EELMTE

>Mcin-OBP_genel0 MCINX002679-RA_GOBPI

M
AR--RMV--VL---ee-- ML

VSKLLV-V R---GNVE------ VMKD-VTLGFGE

ALQHCREES-----------nn-- QLTE-D-------KM----E-EF-FHFWRDD--F

--RFE------ DR-ELGCAIKCMSTH--FNLL




-TD---S--H-R--------- MHHENTDKFIKSFPNG----E-ALSQL--MVE-VIHAC-

----- EQQ------HDA----EA-D----mmemmmee-H---CWRILRVA-ECFKSSCQ

GIA----PTMELLM

AEFIMETEA

>MCcin-OBP_genell MCINX002972-RA_GOBP56dlike

MSKI

VVF--WIF---mmee——-

-CLSFYLM IAGS NAGG-ITKSVDY

HLEECIABS-----mmmmmmmeev KADR-D------ SI----KKLR-AGNWR-----

---KS------ DK-ALKKWALCYLSK--HDVM

~ST---N--G-V--mmemev LNQDVVLKNIPI--------- KDKPH--VEK-TINKC-



LYK QAH DP IETAWNYL-TCFIKNER

K---Y

AKL----ANLI---

>Mcin-OBP_genel2 MCINX014307-RA_LOC100307012precursor

MLRI
ASS--CLL--II---n--- LQ

VVIAELPP PQCR-GPPPGVT

151551 (00 )3} H— RMIKDE-------DL----EDCG-IEKYSDD---

EDHSK------ RGPLDCSKQKCLLNK--YNLM

-KD---D--E-E--------- IDKDAAIEFLDKWAGD----NQDYKDV--AEK-AKEQC-

----- LTT------ELP----GPK-----------------LPCGPTKILFCVKAVMF



M

ECSQRM-QWEDTDN

CKKLKDHIEECKPYFTRT

>Mcin-OBP_genel3 MCINX008882-RA_GOBP56a

MYPI
LCL--VLL----mmmmmmme-
TTSMVYGK T---TYVS-------- IPQD-QLPNLLN
SSMACMANS--------nnmoeeeee GIDS-E------- TM----QRIL-AWKF---—-

DE---N--G-H--mmmmee- LIKEKMMKLVTNN--------- KRKNE--YGN-VIDEC-

NKT KGD NK YDTMYKTT-TCFYNNSP

L




LKL

>MCcin-OBP_genel4 MCINX001051-RA_GOBP19a

1Y) S8 4 <) AN— Al
VKILVFLN F---CDAM--eeeev TMKQ-IKSTGKM
MRKTCQPKN---mmmmeeemmmmmev NVAD-E-------KI----DPMV-K GEF------

---IE------ EK-EVMCYVACIMKM--ANAI--

-KN------G-K LNYEAAMKQADLLLPD------ EIKEP--AKE-ALTAC-

----- RKV------ADS----YKDV----eeeeeeeeeee---CESSFFLT-K CTYNHNP




FYFP

>Mcin-OBP_genel5 MCINX002973-RA_GOBP56like

MKTF

“TK---D--G-K-mmmmmmmv FKKDVALAKVPNE-------- ADKPA--VEK-LIDTC-

LAN KGN TP HQTAWNYA-KCYHEKDA

SVF----Q-----



>Mcin-OBP_genel6 MCINX017048-RA_GOBP19a

----M DRRD
FSL--LII------------- VT
VL---AS G---ADSM--------TRQQ-LKNSSKM
LKKNCMGKN---------mmmoeo DVTE-D------- MV ----GNIE-KGKF--eee-

---IE------ DR-KVMCYIACIYQM--SQIV

“KN---——-N-K. LNYEASIKQVDMMFPA------EMKDS--MKA-SIDNC-
----- KDI------SKN---YKDI-------eeeee--—-CEASYWTA-KCIYDDNP
K---N

FIFA




>Mcin-OBP_genel6b MCINX017048-RB_GOBP19a

M TRQQ-LKNSSKM

---IE------ DR-KVMCYIACIYQM--SQIV

KN------N-K LNYEASIKQVDMMFPA------EMKDS--MKA-SIDNC-
----- KDI------SKN----YKDI-------e----—-—-CEASYWTA-KCIYDDNP
K---N

FIFA




>Mcin-OBP_genel7 MCINX000396-RA_PutativeOBPA10

M---QFVT-------- IVLS-LLMTLVL

GYDEKYDKI DVDK IL

---GD------ DA-LLTSYLNCFLDK--GPCN

VME----ED---—-




>Mcin-OBP_genel8 MCINX017054-RA_PutativeOBPA10

MKSI

TYDTSSDNI--nnnmmmmmmmmeaes NLDE-----mm- LL----GNER----mmmme--

.............. LITSYSKCLINQ--GPCT

-PE V-K KLKDVLPEVLETRCAKC---SEKQKQK--GKQ-LISEI-

----- KKK------NPE----IWKQ--------——------LVSFYDPQ-GKYQEAFQ

LKS




>Mcin-OBP_genel9 MCINX014913-RA_PutativeOBPA10

MKFF

151\ ol M—

F---TLVI-------- CFAY-QYNCENS

TYTTMYDGI-cmmmmemmmmeemee DLDE-—-m- ) O N ) S

.............. LLAGYVNCLLEK--GPCT

-PD------G-K. ELKNNLPDAIENDCSKC---TERQREG--ADK-VMHYI-

----- IDH------KPE----EWEE----------=----——-LEKK YHSD-GSYKLNYL

KQK----LSLDSQE

NKNVSNGDNGDDDDDDNDKDHQGGQQLK




>Mcin-OBP_gene20 MCINX014305-RA _noname PblastOBP

MLTN
EQF--LFK--KK-----------
PEKC-YGTDELM
ERKCCIFPP--------mnmmmeo- FFKR--------- DL----ARAC-GAIFALV---

---FT------ DKDSNCDHWKCVLNK--YGIL

-DT---D--D-T--------- VNNEKYYSHLDKWVNL----NPEFSNV--MTK-AKVYC-

----- KEQ------NRL----AIPL----------—-----NVCEFFDFQSCIRNY VL

DCP----KIINNQK

CLEWKEFYDECREFFI




>Mcin-OBP_gene21 MCINX001722-RA_PBPI1-like

AK TDHE-LKEEFTK

K---L

GFK----LQ---




>Mcin-OBP_gene22 MCINX001052-RA_PBP2-partial

AR TDIE-IKKWFIQ

MK




>Mcin-OBP_gene23 MCINX012604-RA noname PblastOBP

MPFL
o) SR—
-—--RADC K---NCVV-------LGKA-EKAMFRA
HSEACLAQS--------mmmmoo- QVEP-K------- LV----DGLL-RGEL------

---VE------ DP-RLKRHVYCVLLK--CKMI

-SK---D--G-K---rmmev LQKAAVLGKLATR--------- GEGKN--VTK-VLENC-
ANQ------QGE------SP EDLAWNIF-RCGYDKKA
V---L
FDYMPAAPSGTEDN

DTK




>Mcin-OBP_gene24 MCINX006010-RA noname PblastOBP

MEIL
RIL--AVL--SLGISVNTYQHKF
FSQSLDTE PSLS IQYA-RDKTSDV
ITQECLMEM YPRN LYKY-PLRI------

----------- DRNDIPCIIHCVLKK--FGIM

N, Wi e S— INIRNYYKRVQATHRY------DPRIL--ISD-VGDTC-
----- AQN----—-ING-MNLDHDV-----------------CKKAKVFN-DCTQLYVI
SYRDP

DE

>MCcin-OBP_gene25a MCINX005697-RA_PBP1



MEGY----

121€) P 0) VAV A—
~LMSLTV RTLA LDGE-MAELAKM
190614 0) o p—— GVDA-A---—---LI----DKVN-AGADL-----

-SE G-A VDVEAVIAVLPP---------- ELLKH---AD-QLRTC-

GTQ---—--KGS------DD CDTAFLTQ-SCWQKASK

YILI

>Mcin-OBP_gene25b MCINX005697-RB_PBP1




MAELAKM

-SE G-A VDVEAVIAVLPP---------- ELLKH---AD-QLRTC-

GTQ KGS DD CDTAFLTQ-SCWQKASK

YILI

>Mcin-OBP_gene26 MCINX011317-RA_PBP3




E LSEE-IKEIIQH

-DD---D--G-F--renm- VDYDMMVSLIPE---------- QYTDR--VAK-MINAC-
----- KHV------DTL----DKDK-----------------CQRAFDFH-KCSYSQDP
N---F

YFLF

>Mcin-OBP_gene27 MCINX001721-RA_PBP5like




MLKS

SIK--FLF-rmmemmemmemee
CFVVLLKF C-—-ALAE-—--—- ISED-LKQTFSE
MIMQCAKDV----memmemeoeav PLAE-A-----DI----EQLK-NRQM----

---PD------ SE-DAKCFLPAPIKQ--QEWM

-DD---E--G-M---mm-- LSVEGVNSIAQKYYAD----DPERLEK--AKM-FTEAC-
----- KEV------NDV----NVSD-------------GNRGCERAALIF-KCSIEKGP
K---Y

DFH----F--mm

>Mcin-OBP_gene28 MCINX001718-RA_PBP5like




MKSL

CLL--VFV--VA-meev L
AINLDNTR A---LSDD-------- EKNT-IHSEILP
FIAECSKEY ----mmmmmmmmeeeee GVTE-E------QL----KEAK-ESGK------

-DD---K--G-L--------- FNPDKAEEITKKFLTQ-----EEEQKK--ALD-ITIKSC-

----TASV------ NEK----DVSD-------------- GAEGCERAKLLY-DCFIPFKG

Q-—-F

>Mcin-OBP_gene29 MCINX001719-RA_PBP5like

MTSL




AINLRNVQ S---LSDE-------- DKEN-IHAGIIP

DAY/ N 5161 4 5) — GVTE-E-—---QI----NEAK-KSGQ------

-DD---K--G-L--mmmmm- FNPEKSEEITKKFLPN-----EDDQKK--ALE-VINSC-
----- KSV------NDE----DVSD--------------GEKGCDRAKLLH-ECFAPIRD
VKA----G--mmev

>Mcin-OBP_gene30 MCINX001720-RA_PBP2like

MYKT----

LSL--TCL----mmmem FVM




NFVFFEIA A---MTAD-------- QKAM-IHQHFEE

-DD-~-G--G-Lrwmemnmmv LQKENALELAKKVFND-----DEELKL--IED-YLHSC-
----- SHI-----NSE----SVSD--------------GNKGCERSMLAY-KCMIENAS
Q-—F




